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PREFACE 'l'O THIRD EDI'l'ION. 

I~ presenting to my professional brethren the 'r hir<l Edition of a book which 

has been so kindly rcccivcll as this, I have only to express a hope that it will 

not prom less acceptable than its predecessors. 'l1hc whole has been carefully 

revi!'.ic<l 1 much of it bas hccn re-written, impor tant additions have been made to 

al most every chapter, and, of the six hundred and seventy-two wo0<_J.cuts1 

eighty-eight arc new. 

bS, Ul'I' lrn ll1:00 K S'fln:•:T, 

C110S Y £NOH 8QUA 1t•;; 

J.ox oo.s, December, 18 i 8 . 

'l'IIO~[AS BRY A.N1'. 





PREFACE TO SECOND EDITION. 

A SECOND EDJT!ON of tl1is manual having been called for, I have availed 
my1'clr of the opportLU1ity to make some alterations jn the substance as wen as 
in tbc arrangement of the work, and, with a view to its improvement, have 
recast the materials and revised the whole. I have, also, to make the work 
more complete, ad<lccl much new matter, including chapters on diseases and 
injuries of the eye an<l. car, some remarks on dental surgery, on the diagnosis of 
ovarian tumors, and on deformities, together with at least one hundred new 
woo<l-cuts. 

rrhe book has also, for the sake of greater convenience, been divided into two 
volumes, 1 the first inclucling the elementary principles of our art, general sub
jects, tumors, the surgery of the cutaneous, lymphatic, nervous, circulatory, and 
digestive systems; and the secon<l the surgery of the respiratory) urino-gcnital, 
muscular, and osseous systems, gunshot woumls and amputations) with a full 
gcncra.1 index . 

I am well aware that I have failed to realize, in the execution of my task, 
the ideal standard I , at starting, proposed to myself, and I knm1· when I first 
undertook to write the book bow difficult it was to compress the treatment of 
the vast range of subjects included under the title of Surgery into one volume; 
but my object was to offor such an epitome of the main principles an<l methods 
or practice as should be serviceable to the student and practitioner; and from 
the reception the first edition of this work, published in November, 1872, bas , 
met with in Great Britain an<l America, I feel justified in saying that I have 
not failed in the attempt, and that the book supplied a want felt by the profcs. 
sional public. 

To the many reviewers, who have acknowledged my labors so fairly an<l so 
fully, my thanks arc clearly due, but still more to the profession which bas 
welcomed my bumble services so kindly. 

:Fully alive, therefore, to the generous appreciation of my past work, and 
assuring my readers that no pains have been spared to bring the present up to 
as high a standard as my time and opportunities have allowed, I submit it in 

I Comprised in one ,-olume in the .American Edition. 



Yi ii PUEFACE TO SECOND EDITION. 

all confidence to the kind consideration of my professional brethren as no 

unworthy exposition of modern British Surgery. 

In its execution I have endeavored to acknowlc1lge on all occasions the 

claims of others, an<l whatever merit or novelty may attach to their views or 

operations; for my wish has been to represent not so much my own opinion as 

the position of Surgery at the time I write. 

It only remains for me to express once more my obligations to Mr. 'l1hornas 

rrurncr1 the 'rrcasurer of Guy's Ilospital, by whose kindness the materials in 

the unrivalled collections of that institution were placed at my disposal; to my 

colleagues, Drs. Moxon, Goodhart, and Purves, :Messrs. Ilowse, C. Iliggens, and 

Moon; and to Mr. W cslcy, the artist who has so ably illustrated these pages. 

Since I first undertook this work death has deprived me of two colleagues, 

~[r. Poland and Dr. Phillips, both of whom rendered me many friendly services 

and much valuable assistance. I refer to their names with gratitude and regret. 

LJJ 1 U1•1•1rn B1100K STJnmT, 

Gi:os,·Exon SQt:.\HE; 

]larch, 1876. 
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THE 

PRACTICE OF SURGERY. 

I~TRODUCTORY CHAPTER. 

St:RGERY is of a twofold nature. It is a science nncl also an art-one department that 
requires to l.Je known and another to be practised. The science embraces a knowledge 
of the character, the causes, and the effects of disease and injury, and also of the processes 
by wh ich they are best repaire<l; the art, the tre-atment of diseases or inju1·ies as they 
present themselves. The latter, however, in order to be succe,r;;sful, must be based upon 
science, and sci011ce must be supported by obsernltion, at the bedside, where the phe
nomena of cliseiHe mu~t be stud ied, und the symptoms recognized as well as duly weighed; 
and also in the post-mortem room, where the eflCcts are to be traced. The great object 
of the student, therefore, should be clinical and pathological i1wcstigation, the study of 
the living and the dead. It is by this alone he can hope to acquire a solid basis on which 
to ground his pr:.wtice. 

The external features of a local disease may appear the same to the student as to the 
most accomplished prn<'titioner; wherl'as the phenomena of disease nrc often perceptible 
to the surgeon alone-the acquired art of observat.ion and the un(•onscious influence of 
experience gi\·i ng to the mind of the one a power of' recognition and interpretation which 
is denied to others. 

It is to the acquisition of this power, therefore, that the student should de\·ote his 
energies, and to this end cultivate the art of observation, for by it he will not only gain 
the power of seeing correctly, but also of interpreting the meaning of what he secs, and 
will thereby acquire a diagnostic acumen which cannot otherwise be obtained. 

I t is now necessary to consider by what method a correct opinion can be formed in any 
ginm instance; how sources of fallacy are best elimin:1ted and a good diagnosis estab
lished, for it cannot be too forcibly impressed upon a st.uclent's mind that the treatment of 
a case will not be successful unless based on a clear understanding of its wants, and that 
these can never be duly appreciated where a correct diagno~is of its nature has not been 
made. 

The mind of the surgeon should invariably bf' judicial, and possess nothing of tLe 
advocate, it should be so regulated as to be able to put aside all prejudices and precon
ceived ideas, suppress the ad\'ocacy of all unsupported theories and hypothesm:., accept 
clinical phenomena as they are observed, and arrive nt a conclu!'l.iOn caut iously and clearly 
after duly balancing the facts of the case, and carefully weighing the possibilities and 
probabilities of its nature. 

To form a dingnosis of a case mainly on probnbilitics ns indicn.ted hy symptoms may be 
a ready, but it will always pro\'C a rash proceeding. To form it on possibilities will be n 
!'l.afe, although, perhaps, a i<'ss expeditious course. The surgeon who acts upon the fir::.t 
method must, at times, fall into grave errors, although his cliagnosi~ will often appear 
brilliant nncl be successful; while he who habitually forms an opinion after taking into 
consideration every possibility of the case, mid comes to a result by a process of exclusion, 
must surely, on the whole, be more certain in his ends, as he will be safer and sounder 
in his prn<:lice. l lay clown therefore the following proposition as a guiding principle of 
investigation applicaLle alike to all cases of injury as well as of disease. 

2 
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711at ·in the diarpwsis of a case, erery possibility of its 11al1tre sliould be entertained, 
and o conclllsion arrfred at by a process of elimination,· each posn"bility ~hould.be sepct
rately considered and 1ceighed, and the most probablejinally accepted; a dwgnosts 1.l'!iol/y 
framed on probabilities being most hazardous. 

~::f ~~~:l~~:rn;:li~'i;~lt:~~i;~~~1~~:,f~;~::~i~;f.r~~~~;i;~j1~~!;:::f ,~ ii,~~~~g~;~f; 
si<lera.tion of all its clinical symptoms: the most prolm.Ulc diagnosis being finally accepted 
on evidence both ne~rative and poRitive. 

·with the above great principle of practice as a guide in clinical investigation, I now 
proceed to consider how an injury or disc>asc is to be i1westigated, confining my observa~ 
Lions to classes of injury n.ncl disf'nse. I do not propose, ho'''e,·er, to point out here the 
exnct mode in which it is well to examine a case or to report it.....-for a report is only a 
written exnmina.tion-nlthough at pages 21 and 22 an outline will be seen, which may 
probably be found of' service. I drew it out many years ago when surgical registrar at 
Guy's, where it has been generally followed ever since. 

How TO l:xv.ESTIGATE A CASE. 

\\'hen a surgeon is called to a patient, his questions naturally apply first of all to the 
seat of' disease or injury. ls it in the head, chest, abdomen 1 or extremilies? He will 
then ask as to its duration or when the injury was recei,•ed? or when was the disease 
disco,·cred? lf a case of injury, his inquiries would tend to elicit the exact mode of its 
production, the force employed. and the character of the in~trument by which it was 
produced ; for these points are of essential importance under all circumstances, and in 
head injurie!:i they often give the key to the solution of many quc!'tions. By these means 
the exact seal of injury will probably be indicated, and the surgeon will be led to make a 
close examimttion of' the injured part.; but he should never fail to assure him~elf that all 
other parts of the body are sound and in working order, and that no other is iin·olved in 
disease, or is the subject of injury; for it woultl be a forlorn hope to amputate for a 
cru~hed limb when associated with a. ruptured liver, or to reduce a dislocated joint when 
combined with some fottll internal lesion. 

]n a case of injury to or disease of the head or nen·ous system, the most important 
point the surgeon has to determine has reference to the exact seat of the affection. Is it 
confined to the soft parts covering the bone, or are the contents of the skull in any way 
involved? because, in the former, the affection is comparati\·ely of small importance; 
while in the latter, its gn\\'ity cannot be too highly estimated. Sral1> wounds, howe,'er 
severe, have as a rule a successful ending; whilst brain injuries, howeHr tri,·ial, should 
always be regarded with apprehension, for they may lead to the most serious compli. 
cations. 

When no signs of brain disturbance after an injury have been obscn·ed the diagnosis is 
not ditlicult, for without symptoms, local or general, a surgeon may be excused from enter
taining the idea of bra.in complication; although he should know that fatal cases of frac
tured base have taken pla.ce without any symptoms to sugge;<;t the presence of such an 
injury. 'nicn indications of bra.in disturbance exist, the difficulty arises, for it cannot 
be too firmly imprcs~ccl on the student's mind that the :.:ame symptoms may he produced 

~To~~11~1\1·~:~~i1 t~~o~y i ~so1~{1>1~~~::!~1~rof~"~~1~ i ~1·:;!~ ;sl :;~~~!~~~~tit g~~~e rl:~es1~n~1~1~i~~J~· b:~~~n~:1~~ 
phenomena; he ~hould know thnt the symptoms produced by apoplexy the result of a. 
ruptured Ye::-!:iCI, a.n<l by hemorrhage. into the brai1~ from _an injury, nre almost identical, 
and thnt those produced by what 1s called functional disturbance of the brain closely 
resemble tho)o;c caused by organic mischief. " 'hil5\t, therefore, it is imperati\•e on the 
st.udcnt of .surg~ry. to ."~member, that a variety of dilforent condition5; may give rise to 
apparently Hl~11uca.l ~h111~al symptoms; he n~u:.;;t kn.ow that the clinical histor;y of each of 
thc:ie cn~es will, on 1nqmry, be found to chffo1· w1dely1 and thn.t it is to the collateral 
evidence of the case he must look, to find the right. clue to a succc.:;sful dia{Tnosis. 

~~l~7~t~!~~¥~~f ~:~F~~s~;:,~;~1~:¥,;g~~i 
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fit and tl1cn fall? or, are the symptoms clue to a brain injury, the result of an accident? 
"~as he knocked down and injured, or, was ihe injury the consequence of' a fall? Are 
the symptoms cau!'ed by drunkenness, or how far arc they complieated with it? Are they 

th;,~e~~:~~a~~~:J1~f1d~1:1~~~1~!:~1 :;·o~;·e~~<l~:~e d~~~~~1\s:•;:i1~~~:1~~11;~::g ~~~ ~·~~~~:~~:cl. Too much, 
indeed, cannot be b('~towed upon the task, because to treat an apoplec1ic seizure, or a case 

~~1~~~~~~1~11;,ii~l ii~j~;~~ :~~·l~i711 ~~\~~~a:111:~~~1::~~. fo!~·~1 ~~;:~~~~~1e<~;~1:~~11~~·~"~·o~r~~;dr1~~;: 

~:~~~~;:~: ~~~;~·ii~;:~;.~'.·::~~!~~~~;;'f~::~;~I:"rn;:~0:~:~~~;~i~~'.~~e1::·,~~::~.~,i~~~;J ,;i:~1~~~: 
to indicnte the practice that should be pursued. 

" . hat l wish therefore to impress upon the student is the necessity of bcal'ing in mind 
that all these difforent conditions alluded to present 10 the surgeon many features in com
mon, and that a concct diagnosis C'an only be arrived at by a procci-s of exclusion. The 

h~,s~~·ii~~~c~n~:·u~~~;, ~1~.:~1 1;~~'~nt11!1~:~n~~~~t i:i~·~~.;:~~:t~~l~:t~;~~:~~~1~ti~= ~~~:~,t~~;:e~~ weighed 
In cases of local paralysis the ditficulties of diagnosis arc very g rL'at. Js tlie cause a 

central one-that i$, is it in the brain or cord? or is it peri'plieral-at the termination of 
the nerves? or, is it Loral without being quite peripheral? 

If one of the two former causes be in opera1 ion, the history of the case will probably 
form a true guide to the surgeon; and in the l:ttter some loca l injury to the nenes 
supplying the part, some tumor or aneurism pres:;in .~ upon the nen·eR, will probably be 
found; or, perchance it may be a case of lead pab•y or infantile paralysis. But under any 
circumstances, a true diugnosis can only be macle by eliminating from consideration the 
many possible cau~es and adopting the most prol.l:\ble. 

Again, it sltould be cm inrariable rule of practice in ei•ery case of injury or disease, to 
compare tlie sound wit!t t!te affected side of t!te body. Jn the diagnosis or a dislocntion or 
frncture, the information gained by the comparison is always of great value. an<l furnishes 
often to the experienced eye a true sugges tion as to the nature of the accident. Jn joint 
disease, also, the practiee is of equal importance ; any effusion into a joint, or enlargement 
of 1he bones being, as a rule, readily detected on making tli1• compari son. 

The nature of the disease or injury being thus suggested to tile mind through the eye. 
the irnggcst ion remains to be confirmed or corrected Ly a ctu"cf'ul manual cxami11ation, by 
the other cl inical i-ymptoms, and by the history of the case; the facts el icited by the sight, 
by the hand , and by the ear, bei ng made separately arnilnblc 1 and the conclusion drawn 
after a careful balandng of the probabilities and pos!'lihili1ics of the case. The diagnosis 
will be well established when all these ditforent motles of inves1igntion lead to one conclu 
sion. Jn su rgery as in medicine the student must educnie the eye to see and the hand to 
feel. The task is by no mPans simple or ea..;;y; indeed, it is one of the most difficult to 
learn, ancl cannot be b('~llll too earl y in n professional career. Heading will not help, nor 
thought ai<l; per:"-onal experience at the bedside alone will supply the want. 

To recognize the cxislence of a \\'Ound, or the deformity of a broken bone, may not be 
difficult; but to re:1tl :wight the endless phenomena which a wountl presents. and to make 
om Lhe character or H:!nd(!ncy of a fracture, requirt's much experience. To see that a 
swelling exists in a part is open to the uneducated eye; but to recognize the rnrious 
aspt•cts that cliflCrent tumors assume, to make out their form, position, and attachments, 
to e$t im:uc their consii'fence, to recognize the fluctuation of Huicl, whether superfi cial or 
deep, and to detect pnl:i.ation, require considerable tactile power and long e<lucation. 
" 'hat education a.J:-;,o is dt>mancled in order to rmcl the phenomena presented in clisea:.:es 
of the eye or the skin ! "No study of Ille written observations of others could enable any 
to apprecia,fc those (·ncllcss \'arietics of the pulse which entirely bntHe description, or to 
distinguish between tlie w:irmth of 1be sk in , excited by various accidental causes, nn<l the 
pungent heat nccompnnyiug the first stiige of pneumonia, or acquaint h_im with the shrunk 
and i;hriw.•llcd features derived from the long-continued disease of tlie abdominal Yi:;cera 
-the white and bloated countenance often attendant on changes in the functions or struc
ture of tl1e kidney-the squalid and mottled complexion of the cnche:xia dependent upon 
the united effCcts of mcrcmy and syphilis-the pallid face of hemorrhage-the waxen hue 
of :unl.'norrhcca-the clinµy whiteness of malignanl <lisen"e-the n1cant Ja,.situdc of fe,·er 
-tbe purple cheek of pneumonia-the bright flush of phthisis-the contractt><l features 

~1i~l~;1~~g:1~~~n~~~~~d~1·a~~t~~~:i~1 ~~l~·\\':~~c~~:/;:~e~;ft~~u~~~;~~;~c:~e~it~;.~~!!11?~11~~oriri~~~~ 
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'Guy's Hosp. Rep.,' 1836.) Yet all this, and something more, is to be acquired by means 
of trained obsenation 1 and no labor on tlie student's purt should be considered too great 
for its attainment. 

The subject of Diathesis claims the attention of the surgeon, on account of its. unclo~bteJ. 
bearing on practical surgery. In the strumous, scrofulous, and t11be1·culous dwthes1s, all 
of' which appeur to be closdy nlli1·d, there is, no doubt, a tendency to glandular enlarge-

~1e1;1~,e t 1~~ 1~~~:nj~\ i1~11;, ~:k f,~~e~~s1 t~\~~~~i t:i ;~~;~1~~w1 }~:~~d ~1t~11\';~f 1;~~~to'~~ a~~i~~~.' ~\~~~~!~;~ 
Disease in subjec1s who l1ave these diatheses is precisely identical in its essential nature 
with the same disease as found in others who have them not. It may be modified in its 
course by tlu~ diathesis, but it is the same. These names have, likewise, no special :;igni
fication when applied to local affections. 

1t is important to bear this fact in mind, for there can be little doubt that the expres
sions "strumous clisense" an<l "scrofulous disease" Jm,·e lw.d an injurious influence on the 
practice of surgery. They have too often Jed the surgeon (and misled the public) to 
rl';.r:ml a local affection in a strumous or scrofulous subject as incurable, as depending on 
l'omc constitutional condition, and not on n. local cause. In disease of the joints this error 
has been much felt, imcl should be rejected. 

The modern in\'estigations of Drs. Sanderson and Fox in our own country, and Dr. 
w·aldt::nburg1 abroad, tend, howt::,·er, to show that the scrofulous diathesis, in which there 
is a tendency to inflammation of a low type, gi,·es rise, under some circumstance!', to 
tttberculosi.~, nnd that local inflammatory affi·l'tions of a chronic nature are especially prone 
to be followed l>y tubcrculou~ disease. The gray granulations or tubercles are apparently 
deri\'ed from !'omc pre-existing inflammation; from the ab:;.orption into the blood of the 
caseous or clieesy deposits which are supposed to be the residut:: ol' an antecedent inflam
matory action-whether in the bones, joints, glands. or lungS-ancl the~e are subf:equently 
dissemi11ated in the form of miliary tub1~rcle. ~icmeyer, indeed, maintains that ··the 
formation of tubercle r:e,·er takes place unless preceded by pneumonia, terminating in 
cnsf!o11s infiltration of tlie pulmonary tissue." To the surgeon this aspect of the case is of 
imml'nse importance, for it is clt::arly his duty, under the:;e circumstances, to hasten the 
recovery of local suppurati,·e disease as much ns possible, and where this cannot be carried 
out, to remove it. For let it be once shown that local disease has a direct influence in 
producing constitutional dyscrasia-call it by what name we will-and the necessity of 
dealing al'tively with chronic local affections becomes a duty. I hM·e occasionally actccl 
upon this principle with the best rt:;ults, and in more than one case in which there was 
progn::s.sirn h111g mischief associatt>cl with a disorganized knee liaYe found the lung atft:c
t"on 8peedily subside af'tt"r amputation. lt must likewise be admitted that a local disea:;;e 
in a strumous subjtct, ma.y be as amenable to trl:'atment as it is in a more healthy one. 
The treatment may indeed require some modification from the fact of' its occurring in such 
a subject, but tlie principles of practice in both, the strumous and tlit> non -strumous, are 
tht:: same, although we know that in the former all di::;t•ase<l action is of :i low type, and 
tlrnt tht:re i::i always a. gn:at~r tl'nclency to <ll'genenui,·t:: clrnnges than we find in other sub
jects. Some pathologists have bt::cn bold enough to !'ay that the scrofulous diathesis is the 
{.'Onsequcnce of heredirnry syphilis, but evidence is waming to sub:;itantiate this ,-iew. 

Ilremophilia, or the llemorrl1agic diathesis, is a subject of peculiar interest to the sur
geon. That it is gt::nerally hereditary there c:in be no doubt, and in some instnnct::s it 
affocts se,•cral mcmLcr~ or the same family. It is shown Lyn. peculiar tendency to blccd
in_g on the slightest prorncatiou, and by the difficulty there is in arrl'stin"' htmorrha"'C 
wl1cn it docs take plac('. The surp;eon should always lnwe before h~m the

0 
possibility ~f 

~~:;.::~,~~i'~~~~::~:~:~:::~~:~~~,~;~~;~,}~!::~~'.~;~~,~~11\~;'.;.:~;~~:,~~·~~;~::!:~;~facr,~~;:~~'.~~~ 0~~·~i· 
Ilic iJleC'dmg m:iy take pince from an?' part of tl1e .'J~dy, 01· into any cavity. It may 

~'.j:~1?i:~: r:· ~~~:?:~:i;~::~~i,~~::,:~,:c~i:,·.~i~~::f ::~:~d:~:2
1

:~~!~:~;~ R: 1i;~:!1:~~,{~'.i~c:~~:i1r,: 
Vo?cl is formt:~ ra1~1dly, m.1cl th~re 1s a t~n~e~cy to p!Pthorn. of 1he smnll \'t!Ssels, and that 

;:~:~1·1~:::g~:~t~::~1 tn1~~tl~~;c1J';f t~1~cc~~~~: i 1j~11;1I~~~ ~~~~:·.~1~; :i~h;::~;~~c~\~~c :t'd ~~~s ~~1~1~1~:~~1~~!~:~ 
I 'Die Tuberculose nnd Scrofulose,' ,·on Dr. L. 'YalJl'nlmrg. Bl·rlin, 18G9. 
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POIC\TS FOR INQUIRY rn SUHGICAL CASES. 
Dise:t~e or Injury. 

NAME, age, occnpation 1 residence, general health, habits, and aspect. In somti cases hereditary 
history. 

HISTORY OF PBESE~T DISEASE OR INJURY.-lts n::signed cause or mC'thod of production. 
OHDER OF Sl'CCESS IOX 01" SY~! PTO:\IS, with their former trcatmc·i.t, and date of any nrnrked 

change in f'ithcr symptoms or treatment. 
PHESE~T CONDITION AND APPE.\RANC&S; passing in revic>w, and noting when irregular the 

condition of intellect, senses, and nen-ous s.vsh•rn. Organs of rt•spiration and circulation. 
Pulse-freqnC'ncy, force, volume, compressibility, distinctness, and rhythm. Temperature. 
Digesth-e Organs-tongue, appetite, bowels . Urino-genital Organs-urine, ratamenia . In
teguments-eruptions, moist or dry ;-above or l>clow natural heat. Locomotive organs 
bones, joints, and muscil'S, whether }Jaralyzed or in undue action. 

PREVIOF8 DH:iEA8ES OR JNJURIE~ , with their datt•s. 'J'reatm<'nt. 

PHO~Y~~;t~n?s~' ,~!;~:1E tl~:~~t;-~r°~~1a~~~ ~l~\~~l ~~!.'\t~!1\~:1t~eb;11m~:1~ci~!~1,' c~:t~1&ec.a~~~~ar~:~~::fL~[ly11~~~ 
in the res ult, and date of departure; ifunfavorable,theconditiouuu post-mortem examination . 

NOTE.-As the ,·nluc of a Hcport depends upon its concisen('SS, togc•tlwr with the acC'l1racy anti 
numlocr of n•<.'Orckd oh!icrvations, it is unnecessary to write one, unless an appreciable change 
in the symptoms cxisb . 

SPEC!.\L POlllTS FOR Oll8ERVATION. 

HF.RNL\.-Vnriet.r ancl character-its position, pt•riod of cxist('nce, assiglll'<-l cnuse, nncl form ; 
wlwthcr pre,·ioui>ly irreducibl<', and if a truss had bel'll worn. 

\Yhen S'rRA!i'Ol'LATRD, gini the symptoms, general and loco!, elating from the exact pniod of 

st~;:~,~1~;!0;1;:1i~n~~~;.~ 1~1~:·:;~~~~~~.f~;~k~~t'~=~,~~1:::~~~~1~:t;;~:~1;~;cible, an<l l1ow long applie<I, 
with or without chloroform; when by operation, if sac was opt•lh'<l or not-if opt·iwd, u:li9'! its 
contents and th('ir appearances. On reduction, note the time from the first symptoms of stran· 

"0~~1\:~;1S ~ 2~Fz~~~'.~!i~~~~~;:;,1;;~::~,~~~: ~i."· · 1~.'.~,~ ,~~,'.::, ,~~:~: ,';~~::~~"'.! 1.::::~: :::,:~~\~ 
adhesionorgrnnulation. 

TETANUS.-ldiopnthicor Traumatic, partial or _general; time of np1warance after injury ; position 
and condition of wound . Death-whether from sp:1sm or exhaustion. 

DJSLOCATION~.-Form and position; simple or compouud; how and when Jlrodnced; predoui> 
'l'rentment. 

~~~~:;~,:::~:::r.r:~~~:~~1~~:~i:~!i;::Y~~i,~·£r~!:£~,,:~~~~:;::·~·::::~%::~.:~1.::~~,~~:~;r:\E~i:'. 
diatr and final. 

FR A ;~r~~~~~~~~s:~·~ 1~~13:n~;~ 1~~~11~~ ;1 t1~;\~j:~~.}:'· ~~c~~l'~;~;~u~~~~I: s~~s!;!~~s ~ 1; ~! (l~:,~;:~~1~,0~0\l~e1~:1i~ 
~;~~~:~;~~;J;i'.~~~,:}~t~;~~d;~:r,,~~~:~~~~~~;:~:~~t~'.~/;;;;~;::~:,,:'.,~,:~;::': ::·~·~;,~:~;,;:.:;;:';:: 
Note the date of any change of local or gent'ral Treatlllcnt. 
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:J~i~~ti!~1~~~~~~li~I~~ 
numlJl'r nnd position of openings, or external clixu:{f), with the date of their first appearance . 

DISEA·~~~~A~~.E~'8iN~1!::;~~~J~~~a~~~1~l:c~s; i~~~f:'~~tir:~1\~fss:~vcry; assigned cause, a~ injury. Noto 

;~~1:r~::~1 ~11~~~1r;t0i1;1 ~;a:~~ ~~1 ~1~~·~l~i~1::s ~~~~e<~~t~~:~~;\~~~1 :;~~~,a~~~,~~l ~~fthf~~~hifsiJ~:J~~~
1~e~: 

ho;~·R~o~;:~! A!~:!J1~~~t;'c~:~!~01~~=~~~np:;J~f~~s; 'fi1/'i~!~1;~1,tl1~~1 ~n1~~ee~;~lt:~ure; size aml shap~. 
CuAllA<'1'En OI' Sw.:u.1:.:G. - Umform or bulging; manipular indications, hard, soft, elastic, or 

?.g;i~I~~;;,~;~~01:;~~, 1i~;:~~f.::~1~;§?'.r~i';J~~f ;~;f iI1~i~i',~t\;~1~i1111~~~r:~~1~~;,~~;}~~;~1:m 
~t: ri~;;1t;~ 11 'sf~·t:;;,r~~ ~;-i~~~~d1 r b~g~~;.~-;~~~rb~t:~~i!~1~~~1~~t¥~1~~it~~~~S~~j::~i~e ~>.:fn:n~~~'ls~~ 

STR ~,it~~.;~~)1;~~~~Y: o~f t~:~~~11::i:~ ~:~1r~ii~~1~~!~t~!!~;~~><~~~::~:~·:~!i>cc1:11;~ t~nse;~~;ards gonorrhrea ; 
\lilt' of injl"('tion:., or aecidt•nt; if pre\·iously treated by Catheter; complications, as ab:;cess, 
fistula, with their l)OSition and date of appearance. 

RETE~'I'ION.-'.\li>ntion period of retention; precedin~ Fymptoms, and cause, as stricture, calculus, 
varalyilis, absct'FS, prostatic disease, &c . Constitutional ancl local symptoms; previous ancl 
prt>scnt Treatment; puncture per rectum, note tiHJ date of rcmo,•al of the canula and arrest of 
tht• !low of urine through the wound. 

EXTIL\VASA'I'ION .-Cnuse, O\'f'r-distcnsion or accident.; duration of retention before urethra gave 
way, and period that elapst·d befol'c being seen. Dt·scribe the appearances and cxttJnt of parts 
infiltrated; coustitutional s.rmptoms and 'J'rcatmunt. 

VEXERJ~AL D.ISEASE.-Ch~nc1·c, duration; Position; glandular, urethral, coronal, or frrenal
t•xternal, mkrnal, or !ringing prcputia\; character, indu rated, non-imlur:tted, aphthons, 

;·1~~~:·~~ t ~~ c ;;· ~1~~,c~,1 ~::~li.tn bX.~;}~~~g~~r~~~ :~~,~: ;:z~t¥~~; ;~. i Y t 1~1sb~'.~:~~·r~l :~~~~1;~~~1'.~ ~f inguinal g I an els, 

~1!~~::i::~~l:1llii~:~:~~~~:1!
1~~ t1~!f r o~:l~)fr~~1r~:n~~le:11:~1=i~~~~;~;~ 0:0::.cli ;~e~~{i t ~~ll~!~~~~1~~~l ~~~d 
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~,;~\~;~i~['.i:;~~J~f ;,iXi~'.:~,:~:f ~l~Ci~~~;~i~i.r,}~;'.\1 i~;n:::~~,~::~~i:i'i!t~:11~1~1~:~,~!:1~tE~'. 
nn;~ko''ti~:1 ~i~:;~.';:) 1:~~~

1~·1~~~~ a~~J';')~~~;i~i~~·o tho dnt1;1 of former operations; date wben healed; 

'"~il~f ~~~1!~;~~!~?~~~~g~~0§~~i~:i?i!E~ 
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C H APTER I. 

ON REPAIR AND L\'FLA~DIATION. 

Tim repair of wonncls nf'ter injury is a subject of so much importance that I ham 
thought it well to devoLe an early chapter to its consideration i for, as in practice, the 
surgeon's aim is to place wounded parts, whether hard or soft, in the most frworable position 
for repair, and to remove all obstacles tlrnt are likely to interfCrc with !he natura l evolution 

~=~:;;,,:r~!~:~:~1.;~'.l::~i:1£!~~~·~;~~:.~'~J~
1

~; :~t~
1

~~·wo1~1~;~i~::'~::·.~~~1~1~::
1

i~1~
11 

i~l~~~:.·;,~ ~1~'! 
Before cnteriug into details, it is also well to know, as a primary truth, that the pro

cesses of repair arc i<lenti('a! in all tissues; 1hat the repnrati,·e process in bone or muscle, 
integunwnt or tendon, soft or hard parts, is the same, such modifitations alone showing 
tltemseh"es a~ necc:o;sarily appertain to the anatomy of the tis!Suc or special circumstance of 

~~=1~~0::ti1~e~;ai1.1:1;1~~~; ~~~~~ ~~~~t l~:~~u~~~~11;· ;~~~~~~~~·a:~~~~{i,11:~1~~re~n~1~~·:st:~~>i!:;c;e~~~~= 
more time to unite than skin, yet in all 1he process is alike. Let us therefore inquire 
what the proce~s i~, and !'CC what changes take place in parts undergoin~ repair: and then 
look at them where they are best seen, when an inci:l.ion is made through 1he skin and the 
edges are brought together. 

The chief points that tan be observed have reference 10 the capillaries. Jn these, at 
the margin of the wound, the blood will be found coagulated up to the nearest anasto
mosis, and the tnpillary ve!'sels in the neighborhood will be seen dilated-this dilatation 
being caused by the increase of pressure 1.0 which the capilla ries lrnve been i;;ubjccted by 
the al tered ci rt 11 lation of the blood in the immediate ,·icinity of the wound. "rhen wounds 
unite by immediate 1mion no other changes th:in Lhcsc take place, beyond the grndual res. 
torat ion of the capillary circulat ion th rough the parts that l1ave been div ided, and under 
these i;omewhat rare circumstances no scarorcicntrix is left. Thesof'tpal'ts at fiJ'St simply 
adhere togethC'r, anti consequently become continuous. 

Should the wound unite by what is called adhesive union or primary adhesion (the 
"first intention" of .John Ilunter), in which a cicatrix is formed, other changes arc to be 
seen; and these take place in the connective tissue-in which the vesselii of the part 
ramif)'-a tissue that pervades enry other, and which is made up of eell clements and 
intercellular tissue, the cell elements v;.uying according to the nature of the part in which 
it is found. 

The:o:e changes conRist of cell multiplication, and, under the circmmtances supposed, 
we find between the edges of the wound a vast accumulation of cell,;, filling up in various 
degrees the spaces of' this wounded tissue, and, through these cells cicatrization takes 
place. 

'n1ether this cell multiplication depends upon changes in the cell itself, as Yirchow 
affirms, or whether the cells are the white cor pu~cles of the blood which have escaped by 
exudation from the capillaries, as Cohnheim would lead us to bC'iicve, I tlo not now care 
to inquire. All adm it, however, the rnultiplic:ition of cells in the affected tissues (vide 
fig. 1). Profossor l{edf'crn writes (address at British A~sociation, l~i-1), "the facts must 
Le recoguized; the floating blood.cells are rt!ally the very cells which once formed the 
substance of the lympl1atic glands, the spleen, and other orgnns; and they do, in fact, 
move throu~h the wnlls of the blood passages, and wander nliout freely in what are called 
8olid ti~.sues." 'Vlwn we recollect how pf:nctrable the tissues of an animal are, we i.;hal1 
cease to be .stflrtled nt seeing those 1mrts become the seat of cnlirdy new deposits, or fi11ding 
them traversed hy migrating blood.corpuscles as freely as a colloid is penetrated by a 
crysta.lloid. 

Let us now inquire briefly how cicatrization proceeds, and note that it is in the cells 
that thP mo.;;t important chanf!;CS are to be recognized. Tlio~e nearc~t the injured pru·t 
grndually nssume a spindle shape, and the intercellular tissue into which these spin<lle-
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and the new cicatrix by degrees thus Lecomes firmer and dcnBcr, gradually contracting, 
so that at last the delicate scar of a large wound becomes solid and compact-the cicatrix 
in smaller woun<ll:l appearing only as a thin reel, and at a later period as a wh ite line. 

Changes in the capillaries of the part arc, however, going on during all this period, and 
how far nil the changes that ha,·e bc1•n briefly described arc due directly to the capillary 

~l~:ito~h~5 :~~~?:~!ti~~1t~:~~;~~e~i·,,.t~e~ ~~1~~1 ~~i~~;ri~i:t;~·s ~c~~~gi\~~\~t 11\~s~0 o~.h~a~~~li~~\i:it:~ 
such a .. Yird1ow and B1llroth 1 the capillary action take" n secondary place, the cell elements 
the leading one. But on either theory the importance of the capillaries cannot be over
loohd. 

'rith reganl to the changes in the capillarie.", it has bc>en already pointed out how at 
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the beg-inn in~ of the repnrative process those of the part become sealed, nncl the collateral 
circulation in the neighborhood becomes irregular and prrss:ed upon i an1l how the coagula 
in these obliterated capillMies become reabsorbed or po~sibly reorganized as repair pro
gre,;ses. It is certain that the capillary network soon become'! continuous lhrouglL the 
newly-fornlC'd cicatricial tis'lue, the capillary meshes of the one sitlt• joining, by loops pro
jected through the new tbsue, the same meshes of the opposite one. 

What influence tlie nerves of the part haxe upon the rcparative proN!:-<S we clo not k11ow. 
That they have a.n important influence there can be little doubt, since all physioloµ;i~ts 
recognize their power upon secretion and nutrition; the \·aso-motor nen·es doubtless have 
the grcnter power. But we must learn something more of nene power generally and 
nerve dii-;tribution-something of the way in which the 1wn·es terminate in the ti:;.sue~, 
and what relation they bear to the capillaries-before we can hope to find out or under
stand tlie exact influence 1rnrve supply has on repair. 

All wounds do not, howen~r, heal by immediate union, or by primary adhei;ion, £. e.1 

fil'st inh·ntion 1 and wounds that gape cannot so 1111i1e. Tlie process of repair in these, 
therefore, difH.·rs somewlmt in its character from thoilc we have bren considering-; it tal.:es 
place by ,qranulation, or the "second intention" of Hunter. H Wt' closely examine the 
smface of a wound thus exposed, we shall find that it becomes witliin a few hours of its 
expoi;ure covered with a film of a peculiar gelatinous, ~rayish-white appearancl:!. This 
will be srcn with the aid of the microscope to be compost'Cl of g-nwulation-cells or white 
Llood-cells. If the edges of the wound are then brought toµ;ethl'r, union mny take place, 
this form of healing being termed secondary adl1esion. After an interni.l of some hom.i! 
the parts co,·ere<l with this gelatinous ~ra.yi"'h film become more rn~cular, as indicated by 
redness, and the surface more ewn. The film it~clf assumes a toughn character, and a 
yellow flui<l, which is mixed with small yellow slou~hs of fibrinous 1i~o;ue 1 is SC'crnted. 
The wound beµ-in~ "to clean," and to have a. smooth and con~istent surface. After the 
lapse of' nnotht'r day, or some days, perhaps, tl1is surface is co,·erecl with a. number of 
cle\'alions, known by the nnme of granulations, varyinp; in size from a millet-seed to a 
lrnmp-seNl, thC' snrnller being highly vascular and red, the larµ;er being-1 as a ruh:, paler 
and more bloodless. The wound at this time is "granulating." Tlie secrelion from 
tlLef:.e granulations is now of a creamy-yellow character, and is called p1ts. They are 
made up of cells C'alled granulation-cells, and resl'mblc inft:unmatory lymph-cells. E:lch 
granulation contains a vessel, the walls of which com.isl. of a thin membrane, in which 
nm·lci ru·c imLedded. "Some of these nnclei arc arranged longitudinally, others trans
verse ly to the axis of the vessels. In lhc development of tht•se vesse ls changes occur, 
an.:-wering to those seen in ordinary embryonic development. Orµ:anization makes some 
pro~-rcss before blood comes to the very substance of' the growing part: for the form of 
cf'lls mny I.Jc assumed before the granulations become rnscular. llut for their continuous 
acti,·e growth and c1Pvelopmcnt fresh material from bloocl, and that broug-ht. clrn:;;e to them, 
is essC'ntial. For this the bloodnis.;::;e)s are forn1cd, and their size and number appear 
always proportionate to the volume and rapidity of' life of the granulations. No in~tance 
would i;:,how better the relation of blood to an acti\'ely growing or dcn·loping part than in 
one of th<· vascular loops of a granulation imbcdded among the crowd of Ji,·ing cells. and 

;.~~~~:~:~~~~ t1111:~1i 1~h:0~:1i1~1~;;! o~~~~ti~~1~· pa~~: ~~·~1~~1~ti~11~:{'t;:;~etl~~l~~~1t~~··it~~1~~~ iii: cl~:~~e~: 
and not to its mere structural de\·elopment. The vascular loops lie iml.Jcddcd among the 

~~~:~11~~:~,!~1~ 1~1~~~'li°~~l~,11~r s~:·.!:~~ur~:a;::~a~i:~~loc~~7.~ 1~1:·~~tec~~11:~~~1t1v!t\t~~!~~e}o~~1~~~ s1i~·I~~ 
blooch·esscls become lf'8S numerous till the whole of the new mt\terial assumes the paleness 
nncl low vascularity of a common scar." (Paget.) 

If~ tit this time, when the granulations ham attained to the lC\·el of the 8kin, we look to 
the margins of the wouud, we shall sec a dry red band of newly formed tissue, with an 
outer bonier of a bluish-white color, where it comes into contact with ~ouncl integument. 
This band is 1.he new skin forming, and is cau~ed by the grndu:il growth of the epidermis 
from the margin of the sound skin towards the centre of the sore. Such a process is 
called cicatriwtion. The cicalrix is at first red, a~ in the linear cicatrix to which we 
liave already alluded, but, as it then contracts, subsequently it becomes paler, more com-

?~~~~;.~~~:: . a;~ il:.e ~~1:\~ . co :~~~~t~ ::~u ~~c~~· u !~~e o:.c~~:~i~:· .. ~~ c~~ ~11~~:r v ~~:~i ~~ r:~·:, ~!~ s ~ ~ ~ c~:~1l:~ \"i i1;1 ~\· !1 i ~~ "'. ~ 
~!'{.~11ls,t:n~~;i<~~i~oi~<~~~~1 i~~~1:;n~~ ~:~s~;.c~1;~:~:n~::~·:~~.~~~· ~~i:~:cat~~:~:~r~~ ~:1h:~:1!t t~~1g1:~~: 
nnd in a tendon it becomes tough and hard, like tendon: the consolidating reparnti\·e 
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and through it ruul by it all repair takes place. 

""hen wounds !teal by scabbing, granulations do not form . In this proce~s the repara-

:1i;~~r::~c~i~11t:~~1i11\~1 pli~cY~1~ 1~~~ l1:~~~-:1 ::~~~~~~5n~\1~~1~:0L~1~1~ i!~;a~~i1~~~g~~I>:~ I ~11~!~e~~~:~~~ 
scab; for the iscrum of the blood when effu.:-cd on the !'Urf'ace of a wound is of a l11ghly 

~~;:Bi~,:::~;~~~ei,;1f ~~~:~l"~e~:;;~~~~~E:ii~;~~~:,;~i'.!:~!'.~~1~'..i~~:~: :;.~~:~~~:~;:;i1 ;~·~:; 
open wound, entirely depending upon this plastic property of blood. Hf'pair by scabbing 
is doubtless the best form of healing, although it is, unfortunately, somewhat rarely 
obtained. 

The healing of subcutaneous wounds must be somewhat sim ilar. Some details of this 
proce:-os will be gi"en in rhe chapter on Tendons. 

J propose now to consider some of the causes that interfere tvitlt repair, amongst the 
most frequent of which I would place hemorrhage. Blood, if effused to any extent be
tween the edges of a wound, greatly inte1feres with the rcparati,·e proces~, and not only 
forbids all healing by immediate union, but interforcs with healing by primary adhesion. 
U effused in \'Cry small quantities between the di"i<led surfa.cei;:. it may at times possibly 
change into cicatricial tissue, and form a bond of union between the cli\'ide<l parts, and 
in certain other in,.tances it may organize, as on the brain; but if effui-i.ed to any great 
extent it will, in all probability, enmtually break up and act as a foreign body, causing 
irritation and inflammation. 

1fforeig1i bodies exist between the edges of a wound, union cannot go on. 
If tlie wounded parts are much contused, union can only take place by granulation or 

seconcla.ry adhesion. 
If tlte edges of a wound are allowed to gape, or have too much tension upon them, the 

same observations apply. 
If tlte iuJured parts are not kept quiet, repair cannot go on, as is well exemplified in 

fractures. 
Jf' too little. action .is prcsen.t from deficiency of power, a~ is seen in the ,·cry old and the 

Ycry young, rn plastic operations and the non-union of fractures, &c., union cannot take 
place; nnd a like result ensues when too muc!t action exists. 

bc'!~~:g!~~~:I ~~1 ;~~l\~~;~i~~111~!:~f1:1~;i~~I~;~ ~~i~l~\~~~!~~:.0i1~t.:r~~o~~1t1:~ means; how it is to 

.It is commonly known by the term inflammation: and as this proces.,:, whether it 

~~c~:sa~:~~:1~~:,~ru1;~1,ys~t:~e~ff~~:~'t:.::sti~~~e:n::~~c~·~1.~:~~r'~1.:~1~1s~;'! ~'~~e~~~d ~f ~~,~=~~~~~!i; 
the cons1dcra11on ol Its phenomena m the one case will illustrate the other. 
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inflamed p~lrt. Jn inflammation of the bone, periosteum, or nny unresisting fibrous tissue, 
ns the coat of the kstis or 1he sclerotic of the eye, the pain is intense ; in rheumalism in 
which the fibrous structures of the joints are inflamed, it is also marked. Probably it is 
caused by direct pressure on the extremities of the nenes of the swollen tissue. It. may 
be simply an increase of sensibi lity of the part or may amount to severe agony. 

\\' ..; thus have red11ess, lieat, swelling, and pain, as symptoms of O\'er.action of a part, 
or of what is called inflammation, and they, one and all, a.ppear lo be direct cons{'quences 
of extreme capillary vascularity of the tissue, whether that be the result of a wound or 
not. They may manifost thcmseh'es in e,·ery degree of severity, their extent depending 
upon the intensity of the inflammatory action and tli e nature of the tis.sues that are 
i1wolved. \\' hen a loose tissue is inrnkecl, the redness will be much marked, and the 
swelli ng will probably be rapid, but the pain will certainly be ~light, ns the wnsion of the 
part is rarely se \·crc. " rltcn the connccti,·e tissue situated IJenen.th a dense fascia 01· sk in 
is involved, the redness and the swelling are, as a rule, hut slight, si nce the peculiarities·ot' 
tho 1mrt affected prevent their being manifested; but the pain will probably be severe, for 
tht.: tension of' the ti st\ues, and the pressure upon the nerves of the part will, under such 
cil'Cumstances, be necessarily great. 

\\rhen the intlammation is acute or rapid, all these symptoms manifest themselves with 
gren.t rapidity, and the results of tl1e action are quickly shown; when it is slow or chronic, 
they are less clearly marked. 

'Vith these local symptoms of inflammation there will always be oc;sociated some dis
turbance of the .f1rnction of t/1e ii~"flamed part, or probably its arrest; and what is of equal 
importance, some constitutional disturbance, which is known as i11jlammatory fever . Tl1is 
fe\·er may manifest itself in nil degrees of' se\·erity, its intem;ity depending much upon the 
character of the inflammation and its seat. "~!um a local aHCctiou is acute, or of a stltenic 
nature, the constitutional disturbnnce will be severe; when clu·onic it will probably he 
mild; and when ast!1enic it will be markPd by great depression. It may show itself, 
therefore. only as a slight febrile stale, or it may be marked Uy the se,·eresL symptoms. 

The following description ma.y be accepted as a type of the affoe1ion. I Jm,·e taken it 
from Simon'i;; masterly article in llolmes's ' System of Surgery,' ~cl edition, YOI. i, p. 21 :-

"Taki ng, for ini;;lance, a case of se\·cre compound fracture, without mucl1 hemorrhage, 
in a person otl1crwise sound and strong, we find thal, before twenty.four hours have 
elapsed from the time of injury, his general system begins to be thus anectccl . Ile feels 
hot, or altenrnte ly \'CJ")' hot irnd chilly. His skin and lips and mouth arc cl1·y. H e passes 
urine in Ies!l quantity, but of a higher color, than usual. Jlis pulse is quickened. A 
sense of general disorder gains upon him. H e becomes restless and intolerant of dis
turbance. Signs of drought increase with him . llis urine becomes scantiC'I' and more 
colored. llis :skin feels holter to the Surgeon's hand, and ltis pulse, whether full or hard, 
is {(Uicker and s1 rongcr than before. Ile cr:wes more :mtl more for water. IJis face has 
a ftmd1ed, anxious look. H e is thoroughly uncomf'ortaLlc; for the most part. feeling tlis
tres ... ing-ly hot, but at irregular intcrrnls feeling touches of chillincss--sometimes even ot 
such cold that he shi \•ers with it. llis sleep is troubled and unref'reshi11g; or, as night 
comes on, he g-ets delirious. His tongue, besides being dry, is furred. lf his bowels act 
(which commonly they are inapl to clo without laxatives) the excretions are morbidly 
ofJCnsive. Gradually these symptoms give way; in proportion as the injured limb ceases 
to be tense, and passes into suppuration, the skin and mouth become moist again; the 
excretions lose their concentrated character; the hard µul se softens, and the heart"s action 
becomes quiet; the ncn·ous system is no longer restless; the look of trouble passes from 
the countenance, and the patient can again take sol id food .11 

There can be little doubt that these symptoms are clearly due to an increase in the 

~~1J~~1r~1t~~·~0o~~I:::~ ~!~~.~~~~1;1d itt 1l1:~ttl~~1~~~=~:~~~itf:i~~ ~;e~~~;::~1~1111~:o:-~ fe~;:.i.s iit i1;~l~~d~ 1 :~: 
fact tliat the familiar language of feverishness bt'ars witness-the thirst, the scanty mine, 
the heat, and the :s lii rnri 11g, the troubled brain , the excited circulation. As the blood 
gct1' hotter aud hotLcr, more a11d more do these symptoms become tlevclopecl . As the blood 
sub,.;cquently gets cooler, so, more and more do they decline." 

The a\·em~e tcmperalnrc of tlic healthy human body according to Ji.irgensen (Leip~ig, 
1873) is 9t:H) O F. or 37 ·2° C., but the range between, 97 and 99, is quite consistent with 
health . A fol>rile condition arises from an increase of temperature accompanied by more 
01· less constit11tional llisturbirnrc. 

lt seems from Dr. ::\fontgomery's observations, made for )fr. Simon, tha.t "febrile 
excesses of bodily temperatul'C range perhaps to ten degrees abo\·e the normal heat of the 



;\~;:!~~ij~:~~?~~0Il~·1!~~:~;'.~·~¥:~t~f:~:~~~~f:i 
abruptly when feveri~hnCRS begins to suhside, there can commonly be traced in the cxcre-

~~i~~~~~~lf ~~~~I~~~i~~~~{~l£i~i~ 
nitro~cn is evident ly due to the disintegrat ion of tissue or poRsibly of blood . T his f~1ct 
explains the rapid waste of body which ta.kes place in fever. The blood coagulates with 
what is g<'nerally dt•i;;cribecl as a" huffy coat," and it seems highly probable that, under 
these circumstanCcs, it contains more than its normal complement of fibrin. There is good 
reason al;;o to believe that this "buff)' coat" is clue to the fact that the blood.corpuscles 

~~~;1'.~~:;.11 i~;~1:~r1~:·iss:~:~~,~~: ~r~,~~i1~~:~gt~~: 1~~~,~ei~1,-~:~fia1~~~1~~~ll~~;· ,~~~~~~ 1~s ~! q1~;;s~~0~ 
that remains to be deciclecl . Some pathologists believe that tile blood is excellent in pro
ponion as it is fihriniferons; that solidifying fibrin is almost incipient tissue; that lhe 
fibrinous crust, ai; drawn in inflammation. is the sign of its being specially adapted to the 
purpose of additionnl g:row1h; while S imon 1 with others, holds "that the blood yields 
more fibrin, not in proportion as it is ripe and perfect, but rather in proportion to quite 
opposite conditions i that an increased yield of fibrin portrays not perfection, but post per
fl·ction in 1hc blood i that it corrt"sponds not to the rise, Uut to the decline of albuminous 
material; that the relations arc not with repair, but with waste; that its significance is 
t\1al of something intermediate between life and excretion; that the fibriniforousness of 
the blood is undiminislH.'d 1 probably even increased by bleeding; that it ii; greatly deYeloped 
during starvation, during violent fatigue, during disenscs essentiiilly :rnrcmic; that its 
increa!'e. under these ci 1·c11mstnnees of exhaustion, weaknes~, anJ innnition, is to the full 
as grC'at as its increase during inHamma.tion." 

"These lntte r views sccm to be most in accord with truth and with the general chemis try 
of infln.mm:itory fever. Thry seem to indicate that the fihriniforommess of the blood in 

~~!::~~i::~t\~:~s r;11:::~~~~~ ~{~;~11~n~f~:e;;;~a\i~~~~~~c~t1~~xc!~~~}~:.~d:~~~~ ~\~~::;~~11~~sit~c~~e~·;~~ 
~11~~ ~.~~~~ ~~c~=n~11:tt~tl~~~~~o~~ 1~;1~~e~:r:~e~l~~~:1~~:::~~~;.r;~~~~~~~c(~~·~~~~~) waste, can-

"-i th this brief description of the phenomena of inflammation and inflammatory fever, 
I propose next to consider the effects of injlcmwwtion, or excess of action, on a giYen part. 

The i'{/fects of Injlammatiou ou a Part . 

f.i~~~~!i1:~i,i~f£~~;~;~~f~,~i~it:;~\~fi~~~©.~ 
~:~,~~r 11;~::~ ~~~1~~a1~~0;~:11~s~;~i~tp~i11:~.how 1 embryonic tissue of Rind Reisch) is not injurious; 

~:'1~I~~:l~i;~~~:·i~i:~:~;~'.~~~;:~~\'.~cl~~;~:i:J~::\,~~,~~~:·~~~:~;:~~!~ ~~~~~:P~,:~~·~~~i!'~~·~~ii 
to mortify; when t ins a{'l!o.n. 1s sprcadmg it is called gangrene, or slougliinq phagedcena; 
an<l the dead p~rt thrown off 1s,~nown as a sfouglt. The death of' bone is called,, necrosis," 
and the d~ad piece ~f. bone. a seq1testnun. ' 'Vl10n a portion of tissue dies, the dead is 
s~·parated fro1~1 the h\'l_ng p~ece by ~\process kno_wn ai; that of 1dceralion; when the ulcera-

!:·:~.sp;J~~~~;~;;;~~d~;~ 1~3~~1~1~~~~x:~! ;m:::~1~1 ~1;1~e~::~~~rgocs repair, it does so by granula-

anr:::~l~C~~~~1~~~~~;;',\~t-~~~:· \~~::J~~n~cn~~:,~1r~ff~~~a~~~:~~.i~;~J:Q,~~:~c~l~~~Cs~;~~~1C~~n~fd~~~~~C 
It u<:ually comes on at ::-orne late period of the healing process, and manifosts it~elf b°j 
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clinical phenomena of a subdued character. Redness will be pres:ent, although it will not 
be of a vi\'id, but of n dull and dusky character i swelling, too, will exist, but it will bl.:l of 
an ccdemntous kind; the pain will be dull, and the discharge serous or scro-purulent. lt 
affecls repair ns injuriously as the more sthenic form. 

Such, then, are the chief local effects of inflammation on a wound i but there are others 
of no little importance to which attention must be drawn, the principal one referring to 
inflammatory exudation into a part. 

We have already stated that when inflammation attacks a tissue, swelling is one of the 
chief clinical signs, and this, without doubt, is directly caused by effus ion . The character 
of this effusion also varies with the activity, character, or specific nature of the inflamma
tion. \\~hen the inflammation is of a healthy or sthent'c kind, it will tend towards the 
fibrinous qtriety, producing plastic infiltration of the part; when of a feeble or astltenic 
form, the serous and corpuscular elements will predominate. Jn the former the J'ioft tissm,s 
will nppcar fil'm and dense, and in the latter soft and oodeml\tous. 

Jn healthy subjects this plastic material may be re -abs.orb(~d, and the tissue into which 
it had been infiltrated left perfectly soun<l-rl"covery then taking place by what is termed 
resolution; in exceptional instances it may become organized. Jn unheftlthy subjects the 
intiltrating material may break up or degenemte, and give rise to what we know as pus. 
·when this forms in a part, suppuration is said to havt> taken pbcc. Inflammatory lymph 
may consequently be con\'erted into pus. Sir J. Pnget has pointed out how, in ampu
tating through 1\ limb infiltrated with lymph. pus may flow from the wound in the course of 
a day, while it is known that in amputation through healthy tissue free suppuration does 
not usually appear till after three or four days. Under these circumstances 1he pus must 
ham Leen formed by the conYcrsion of the inflammatory lymph previously infiltrated into 
the divided tissues. 

"When an inflamed part is cut, the first pus is from lymph; the latter pus-when re
pair is in progress--from granulation substance. In both cases alike the pus manifests itself' 
as n rnd:mcntal !'ub.stanre, ill -<le\'eloped or degenerated; and 1he lransition from onl.:l condi
tion to the other is. an evidence of the impossibility of exactly deliningbctwcen the infl:11111na
tory and repamtivc procei::ses, unless we can see their design and end." "From the.se and 
like facts," mys Paget," we hM·c an almost exact parallel, in their relation to pus, bctwc>en 
the mntcrial for repair by granulation and that produced in tlie inflammatory proce~s. • .and 
between, if they may be so called, the reparntive and the inflammatory suppuration." 

Dr. Burdon Sanderson's investigations, as given in' I-lolmes's 8ystem,' have led him 
to regard inflammation as due to excessive irritation of the tissue..:;, tltis irritation setting 
up, 1st, disorc.1er of thl.:l circnln.tion; 2d, trnnsuclation of blood constituents; and, 3d, altera
tion in the nutrition of the inflamed parts. 

Stasis of blood in the inflamt:!rl parts is the first effect of inflammation ; this stasis which 
is attended by the crowding together of the while corpuscles or leucocytes, being followed 
Ly their motion, their subseqll(:nt pnssage through the capillary walls, and their accumu
lation in the tissues . The serum that exudes with the leucocytrs gi\'es rise 10 swelling, 
the Jeucocytl':i thrmsekes forming the first purulent elements in thP lis~ues. Cohnheim, 
indeed, considers these lcucocytes as the sole source of purulent infiltration; but the facts 
beforn gin:n fairly show that this cannot. be the case, pus being probably a compound fluid 
of leucocytes nnd d~generatetl inflammatory tissue. 

Pus i1sclf is made up of a thin transparent fluid und pus-corpmicles. The8e corpusclt·.s 
are globular, and larger than tlrn white corpuscles of the blood. They are minutely <lotted, 
und cont:\in three or four .:-mall dark nuclei which 
become c·lcur by the addition of act•tic acid, and IHI- FIG. 2. 
cleoli fi:ide fig. 2). Acetic acid dissC11ves the nucleus 
of a white blood-corpuscle. 

Pus is nl~o !<oluhlc in alkalies, and has an alkaline 
rcnctio11. lt contains from fourteen to sixteen pl'r 
cent. of solicl~-cliloride of sodium and pho~phates. 
Dr. Day, of' Geelong, has given us a new test for 1n1s 
that is woriliy of record . Ile prepared hi::; test-Huit! 
by ex1.o:'i11g a saturated :dcoholic solution of gua!a
cum to the tiir until it had absorbed a sufficient quan-

~,~~c~fs:~:tlc~lnl~~1\~~~: ,~\1~11~~Ji~~t~t~::l:;;;i~~~~rQ:~ A. Pus.corpu1c1u (mR~n· ned 3~ d:ameim·. 

moistcninµ- tl1c smallest quantity of pus with water, !.' ~:~~ew:I~~e ~: .. 0;~:~::~.w 1:. a~e~~~e:~~~. 
and pouiing a tliop or two of the test-Huitl on:r it, (.\fier Lut:..r.1 
a clear blu~ color wus proJucc<l. 
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Bv mE'anl' of this test hr hM made out that healthv pu.::, wlwn drie<l. become~ chemically 

;~~!~z:g:.~~:~~1~g;f ~~~~~f.~::;;t~~~,tJ?:~~?1:.~li[~:i~~11~~:~~!;::'.~~~:j~;:~~!f f 2.!~ 
dry rciards the spread of erysipelas and allied affections. He finds that carbolic :cid 
de~troys for ever the chemical activity of all pu:;;-cclls. (' l\Icd. Time"°:' :Marci~ 11, 1811.) 

The i1westip:ations of )I. Schultze ha Ye pro,·cd that pus when seen 111 Sl mo~st chamber. 

~ne~·~l~n;l;~~~::~~ ~~~~~ t~xil:1i~i~~t;·~~1~tb~~1~:~~~1::~1~ll~l1J1~~~~~~e ~~?~·~~1~J1~~s-~e~i· t;~l~~~lt~::i '~~ 
of rile death of 1he cel l. 

ABSCESS. 

Whatever may be tl1e origin of pus, whether clegenern.tcd lymph1 or a new cell growth 
the result of inflammation of areolar tissue, or escaped wliiw blood-corpuscles, a circum
scribed collection of pus in any ti ssue is called an "abscess ,-u and \\'hen pus is not circum
scribed but infiltrates a part, diffused suppuration is said to exist , this latter condition 
always indicating want of power. 

An abscci-s that form!; rapidly and is associated with severe inflammatory symptoms is 
known as an "acute abscess;" that which is the result of a chronic action and of slow 
formation, ns .i chronic or cold abscess." There are, moreo,·er, many intermediate forms . 

Pus may, howe,·er, be absorbed, the serous fluid in which the cells float being taken up, 
and the t'ells left to wither-these sub~equently forming a pultaceous, and, at a later date, 
a l'N"taceous mas!'. Clinically, howe,·er, pus may <lil"'appear altogether, and leave no 
external evidence of its former existence. 'fhe fact is now clearly recognized by surgeons; 
and the absorption of pus is constantly seen in the eye in hypopyon as well as in the disap
pearance of periol'teal enlargements, and chronic subcutaneous abscesses. 

J>us varies much in its character; when thick and creamy, it is known as healthy or 
/al(dable pus; when thin and watery, and containing ill-formed pus-cells, it is called 
"puriform fluid,'' this condition being generally indicati ve of want of power; when it is 
blood-stained it is cnlled "sanious ;IJ wh tm thin :rnd acrid 11 ichorous ;" and when it con 
tains flak es of curtly lymph" curtly." Pus from the interior of a bone is oily, containing, 
ns Brnnsby Cooper showed, granular phosphate of lime. Sir D. Gibb has collectccl suffi
cient e ,·idencc to prove that the pre~ence of cyanuret of iron may give to pus a blu ish tint, 
while that from the brain is often green. from the liver brown; the debris of broken-down 

~~;,~~~~f 2~~~:1 :~1~:.r~3J:~~~::~f§~~~:::~: 
~n acute abscess comes on with fen!r and se ,·ere const itutional disturbance, accom

pame_d by the usual local yhenomena of inflammation, such as pain, redness, heat, and 
swellmg. As the.ab~ce~s forms,. the local symptoms b«>come inten,.itiecl, and perhaps con
centra~ed; the 11.arn al~o alters rn charac~er, becoming ~t fir~t dull and hca,·y, a.ncl th<.>n 

::,~!i~i~;:~~~~~::1'.eE:~,.~~'E::~'.~~~t~~~~~~·:e~;~~~:~;:fa:~~:~:'.~1~:~:l~l~~·:~'.!/:~£ :!~~~ 
co\f'1:mg 1t bcgm to ~h111, nncl with the fingers of one hnn<l steadily kt:pt flat upon the 
swellmg, ~nd those of the other n~ ade to pre::;s upon it in anotl1er 11arr, ti 1e walls of the 

~~~~~~:~~":}!!~::I~;~~ ~~~2::~::~.~::,~:~;~.'.:i·:ig:·r:~~:'.~i::~~~~:~:;:~~2,Dt':~~f f ::~~f.f ;;,:~~~~ 
t11rne m the d1rcct1on of least resistance; the ~kin when involn:tl will either slou rr h or 

~~:~~~~::~:~~i~~,1:~~
1

~::~:~ .~.~~~~~:'~!i:~~~~;.~~,:~;, 1:~:~':'.'.~~r;i;"'~~~'.~1§~~,~~~~~;·,~:~!o~?~;~~~: 
80met1_mes called afi!t'dfl. "hen, however, the pus is dePp-seated, bound down b fosci~ 

:~;~~~t~~::~;~~;ff:~:~~~~~;~:1i~i~~';£~~:n:;.\,~;;(~:;.~:;:~::~l~~;~c~·::;~~~1;:~~~~i~~tf~j;:1~~~ 
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those beneath the abdominal mu~cles or within the abdomen, into the intestinal canal; and 
others in the extr(•mi ties may burrow bent'ath the muscle!;, and make their way to the sur
face a long way from the original seat of the disease. In disease of' the doNial ' 'ertebrre an 
abscess may burrow beneath the abdominal fascia, and extend behind the sheath of the 
psoas mu~cle, Poupart's ligament, and deep fascia of the thigh, and open on the inside or 
out;;;ide of the thigh; whilst in other cases it may pass into the pclvi~, and out again at 
the sciatic notch; and appear in the but.tock as a" gluteal absress." In disease of' the 
lumbar nrtd..1r:u an abscess may also form, burrow between tl1e abdominal muscles and 
appear in front of the abdomen abo,·e Poupart's ligament. An absct>ss beneath the scalp 
may undermine the whole scalp tissue; one bebind the fascia and musc·les of the pharynx 
may spread so as to cause a large post-pharyngeal tumor, and cause cleatl1 by suffOcation; 
while deep-seated absces!oies of Lhe neck may burrow into the thorax, and thus produce 
fatal mischief'. These instances serve to show how pus, when confined beneath a strong 
membrane. will burrow along the cellular tissue of a part to find some outlet, and how 
necessary it is for the surgeon to be aware of tlie fact, in order tliat he may stop the pro
ces~, or trace the cause of the disease to its source. 

Acute abscess in bone is attended with severe locnl symptoms and constitutional distress, 
but to this subject attention will be drawn in a later page (chap. xxxiii). 

Some chronic abscessPS are of remarkably slow forma.tion and give rise to very little 
constitution:il disturbance or local distress i indeed, except mechanically, they seem to be 
of little annoyance unle~s they arc secondary to some organic disease. Ernn then it is 
astonishing to what a size a chronic abscess will sometimes attain before it is discovered 
or complained of. Jn spinal cases this is often verified. In children, also, large abscessf's 
form in the same quiet way. They a.re, howe,·er, never met with in the robust and strong. 
Absce~ses connected with enlarged glands are peculiarly passi,·e in !heir progrt!SS, and 
appear to en.use pain only when they begin to make their way through the skin. Tho~e, 
again, which appear during 1he convalescing period of joint dis('ase when the disease seems 
to be undergoing recovery, show thernseh'es in the same quiet way. They seem to be a 
simple breaking-down of old inflammatory products poured out in the cellular tissue dur
ing the more active period of the disease, and which has failed to be rc-abf:.orbed or to 
become organized . Constantly tbey undergo absorption, and should not rashly be inter
fered with. 

TnEATMENT.-During the formation of an abscess, fomentations, poultices, and warm
water dressings gi,·e comfort, and may be used . They are only admissible, howc,·er, when 
suppuration and extPrn;d discharge may be expected. 'Vhen absorption is probable. such 
means should not be employed. The result, however, can only be expected in chron ic 
abscesses which arc not connected with deep-sf'ated mischief'. The local affection requires, 
therefore, no other treatment than rest and an absence of all irritatin~ applications; tonic 
treatment and regimen bt:ing the chief means upon which reliance can be placed. 

On some occasions I ha,·e drnwn off the pus from a chronic abscess with the aspirator, 
and no re-collection has taken place, but as often as not the fluid re-accumulated, and a 
free incision was subsequently necessary. 'nienever an nbsce5s is opened the incision 
should be free enough to admit of a ready outlet of its contents, and lo prevent any re
accumulation. 
"~here,·er burrowing suppuration in a part can be detected, the sooner nn external out

let is made the Letter, whether that burrowing be beneath the scalp. behind the pharynx, 
among the deep ccn· ical tissues, in the thecre of tendons, between the layer:. of musdes 
of an extremity, or beneath the periosteum of' bonf'S-Speciully about joints or anywhere 
beneath the deep fascia, and parlicularly the fascire of the perineum and anus. 

Superficial abscesses ought always to be opened, and a lancet, or a fine double-edged 
knife with a central groon, should Le employed (fig. 3). On tlie neck and face the line 

Fio. 3. 
of incision should be made t.o correspond 
with the course of the superficial skin 

::~~~c<~~f~::n~!~~ 1~~~~~ti~~ :.~~~~~ ~~e t~:~a1:~~~ «-e~:;::;;;;:::::;:~==-===~ 
being thereby greatly diminished; but in ~ 
other cases the incision must IJc in the best 
direction for empiying the ('H.\'ity. In all Double.edged Ab~cess Rolfe, with groove In eeutre. 

abscesses the puncture should be made where the abscess is" pointing," or the integment 
is thinnest; und, where this indication is absent, nt the mo~t dependent part of the abscCSs. 
The operator fl.houl<l always a\'oid dividing superficial vein~ and nencs, rhe position of the 
former being m:i<le out by intercepting the flow of blood through them by the pressure of 
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~~7n~ n!1~~ ~ys ~:~;e~le~;:!~.anc~ \~1l~;1~e:b:~~~~~~ ~~n ~·~r~~u~I: ~l~~~~~d i I~ 1:~1~·i ~1111~1i;~ ~~~~1~~~i't ~~~ 
ine}~i~~>~~~1j~1t~~'ll~~'\~:~~=s 1~"~~~~:~~:oo~~~~\ot to be made. The operator s11oul~l mark. ~he 
point of intended pm1cture with hi s eye, then introducing his ins trument w1Lh dec1s~on 
through the soft parts into the cavity, make the incis ion of the required lenµ-th ~y cutt1~g 
outwards as soon as pus oozes upwards by the i-ides of the instrument. To do tlus sleepily 
is 10 give unnPce;:o.:ary pain, whereas to do it with a stab or plunge only causes unnecessary 
alarm. lt should be done, ns ought enry other act of !rnrgery, with confidence and .<le
cii'ion ; boldness and rapidity of action being go,•erncd by caution, and made subservient 
to !<afoty. 

To open an abscess that is pointing (or which has a cavity to be foll) by dissecting down 

~:!;~~1 1ititi~,.::i~d ~:~:f~:~;c~·ot~::11~;~!.~:171c1,e!!~~~~:t~~r~~~~~~~7t~rfu~~~~em~: ~~~;~i~e1o~~u1~~r\~ 
ml.'thod may be the best--extreme caution being requi ;;ii te under extreme danger. Under 
thc:-;c circumstances the surgeon should follow l\lr. Hilton 's method of opening deep.seated 
ab~cesse:.0, which has been practised at Guy's for many y~ars. 

Jn deep.seated abscesses in the axilla, says Hilton (' Lectures on Rest,' 1863), "I cut 
with a lancet through the skin and cel1ular ti~st.:e of the axilla, about half or three quar. 
ters of an inch behind the axillary edge of the great pectoral muscle. At this point we 
can meet with no blood,·essels. Then 1 push a grooved probe, or grooved director, up. 
wards into the swelling in the axilla: and, if you watch tlie groove, a little opaque serum 
or pus will show itself. Take a. blunt (not a sh:irp) instrument, such as a pair of dressing 
forcep~, an<l. t·un the closed blades along the groon: in the probe or director into the swell. 
ing. Now, opening the handles, you at the same time open the blades, situated within 
the ab~ce:s.-, and ~o tear open the abscess. LaMly, by keeping open the blades of the for. 
ceps during rhe withdrawal of the instrument, you leaYe a lacerated tract or canal com. 
municating with the collection of pus, which will not readily unite, an<l will permit the 
en11;y f-'Xit of maltt'r.'' In this way deep cerviral a11d post-pharyngeal abscesses, dt:ep ab. 
S('l'~!-ieS of the thigh, leg and forearm, may be fonrle::sly opened. 

"'lien an ab~ces.s has heen opened it sliould be left to discharge by itself, a simple 
poultice or warm.water dressing being applied O\'Cr the surface. Any squeezing or press. 
ing upon tlie walls of the abscess is unnecessary and injurious. In some, it is well for a 
fow hours to introduce a piece of oiled lint between the edges of the wound to prevent its 
closure, more particularly when the deep fascia hns been op~.med; whilst in others of large 
~ize, the i1~1roduction of' "a. drai~nge tube" made of a piece of lndia.rnbbt>r tubing per· 
tomted nt mtervals may be required. 

gi:~~n~~l~):":,?i 1;1~01~/1~1~~~~~ are always essential elements in the treatment, seclath·es being 

. Jn ac_ute inflammation about the han~ or foot an opening cannot be made too early; 
11~deed, 1t :;;ho~ld be made as soon as effusion has taken place, nnd the soft parts are tense. 
Lnder th<!se c1rcum:-tH1lCI.:'~ an early incision by relieving tension will often .sa,-e ti ssue, and 
the operator must not thmk that he has done wrong when. on making the incision, he 
finds no pus exudes. 

weii' 1~:71sf d;t~;;:~ ~~~cei~~crs~~~ir:i~~~\1~1~~1~~~e Qil;~t~i~~ ;:t1~.ii~~, ii~s e~:;;;e~~~e es,~~~~~t <'~I~ 
and tl_ie canty well_ washed. For tins latt er purpo~e nothing has answ~re<l so well in my 

~~~~~i&~~~;(~~~~~~tf.~[~~~~~~=~ 
~~~'~'l~r:; tl~trn fut~o::~I~ k~".';:.~ 

11t~~e1~~!~;~~·:~i~ h~;,'~ 1~1:1~1\'~11 1 :~~"'~0'~~:i~'.: ,f~~~;"J~~~ .. ~~~1~:'. 
!u~~;-! :r~'~!~~ ~1;~t';;~s~ ;1:1:;:;l~:~~~~~~1~a~:c:.~~i ~:·~1 f~:;~1~c o1~~~~~d~~~~~ ~ ;::1:ll:>~~nt\1:i tl1 eq.ual 

The practice cons1.11;ts rn makmg- a free openin~, into Llie 'l.bsc f;S l Ill · . I 1~ract 1ce. 

'.'. 1~S; ",~~. o;u~i1~~'.,0;1~~,'.~;''. ~~r~~:;c "~'i'~'~~:~~'~a,'.E ~~ ·:~;~, !,~e~~":\~t~i:h:·~~~1\}:.:~~~E~'. 
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in~:-' care must he taken to keep the opening surrounded with the rnpor of the ncid, and 
the lint should only Uc rcmo,·ed an<l be replaced by a freshly steeped piece. :So prc~:iinre 
should be made upon the walls of the absce.ss for the purpo~e of' emptying its cavity with
out the openiug l>l·ing co,ered with carbolic oil. I have, howc,·er, used, in se\•eral cases, 
olin;i oil alone with equally goorl results. "Tith the similar object of cx<:luding <l.ir and 
it::; impuritieF., the u:-;e of the trocnr and canula ham bec>n sugge!'tcd, a valn1lar skin open
ing being fltCure<l by drawing 1he integument to one side before making tl1e plrncture. 
The trocar inn:ntl·d by :\Ir. Thompson, of Westerlmm, is also good . Jn it an ela. .. <.i.tic tube 
is fitted to a iil'<'ontl mouth bt-'low the instrument. But. beyond any of 1ht'~c in tl1eir uF.c
fulncF.s, when such a practice is demanded, Dr. G. Dieulaf'oy's ·'aspirator" i:-; io he pre
ferred; for by it the conte>nts of any cavity can readily be e:rplored or wi1hdrawn, without 
the pos.:-ibility of the entrance of air. 

Suppurating o,·ar ia11 and hycbtid cysts ma.y be treated as lnrgr nhsc(•i;;se~, and witl1 con
siderable success. Empp-'mata or absce~se~ in the C'hcst ca.n al,.i.o be ch•:ilt with on the 
s:ime principle, hy a free opening int.o the thorax and a free outlPt f'or the pu'<. Ju the::;e 
cnM·s the drainage tube is of grt'tl.t ,·a.Jue, care being necessary to dl'Op one end of it well 
down to the bottom of the ca\·ity. 

The clrainaµ;e tube was ~u_ggestecl by M . Chas::aignac, nnd is simply a JO;ma.11 india-rubbcr 
tube, perfomted ncry inch or so with holes to allow of the free escape of the pus. "•hen 
large ca\·ities are opened they should be washed out, at iuterrnJi;;, with nn iodine lotion or 
Candy's fiuid, so that nothing like decomposition, as indicated by fetor , may be allowed. 
" .ith this precaution larµ;e suppurating cavitit>s t·an be dealt with surcc~sfolly . 

"'hen ,·eins and large arlcrie~ are opened, by uk·<·ration 1 into ab~tcs;.;e$-an accident of 
occasional occurrence-they should be trealt'd on tlie priuciplc laid down in tlu_• chapter 
on hemorrhage, i. e., if tile bleeding ,·essd he large, it :-ltonlcl he iweurl·d at the point at 
which it has gin•n way, either by ligarnre or torsion; and if small, the hemorrh:1ge can 
ea:o;ily be arrested by prt>;;;sure. 

Chronic ab~ct>sses associated with glandular enlargement need not be opened under 
some ci rcum~1anees 1 because with constitutional trl'atment they oftf'n cfo:appt';u·; )'Ct they 
should be so trl'ated a~ soon as it is clear that they will opt•n Uy nawral 1n·oce.1:ses, if let 
i1lone, in order to san the ugly cicatrix that 1ahs place under these cirrurnstances from 
11lf'eration of the skin. The surgeon should make a small puncturn in the best line to 
allow or lhe exit or the pus ant.I to prC\'Cllt di~!igurcmcnt. Gentle pre~Slll'C with ('Otlon 
wool over the part afterwards, often hastt'HS the recovery. ]n subject::; of the hemon·hagic 
diatlie:;is an al>scess may be opened by the C<Hltery or canula. 

Arrest of Acute lnfiammatiou by the Obstruction of the Alain .Artery of the part. 

To arre::;t acute inflammation in a limb, the deligation of the main art1·ry of the limb. 
or the arrest of the circ11la.tion through it by pressure upon the artery, ha.; lw('n adopted. 
Dr. Campbell, of ~cw Orleans, speaks highly of the practice. and 1•,·en allirms tli;.H no 

~~~~~i1:n:11~1 r~~i~;t~~~~!1~-~>t~1:1~ul<~,~~h:~~~~~~~~~:~~t~;~:.'.·~~~~-1~d~1~~~~\';:~t1~~:11l'~:: 1:7~1:11ittl:~;~ 
l\Ir. LittlP, in 1867, applied a ligature to the femoral artery for acute suppuration of the 
knee, with a success sufficient to pro\'e the value of the practice. J\lr. )lanndl'r, 100. h:b 
~ince successfully had a similar result (" L1;>t1som. Leet.," 'Lancet,' 187.l). The h11t• 
~lr. )loon.•, of the )liddle~t:x llospita\ 1 abo acuprt-ssed the hra.chial ar11•ry with a ~ood 
result. Previous to these cases, howewr, as early as 1813, Dr. Ondenlonk, of Arner:ca. 
ligatured the fomoral in a case of wound of the knee-joint, 10 cherk acute inllamm:uio11, 
and others since his time ha\'C followed his praetice. It is a method of trt•:llment 1..'Cr
tainly worthy of attention, inasmuch a-. to cut off the ~upp l y of blood 10 an intl:imccl pa.1·1, 
when too much h1 paF.si11~ to it, is sound in tbeory; :111d to <lo the same to !'tan·e out tlic 
disea."e is t"qu:1lly sci11 ntific. Jn elcplrnntiasi8 AralJum thl' prnctice dot's not seem to IJe 
without its µ:ood dfi:cts, and, in aeute cliscast!, iL is ct·rtninl,r :\dmi:-~iLlc. 

I wt:ll rl'membcr, as a student, obscni11g, undt•r tlie ciire of ,:\Jr. Bra.nsh~· Coopt'r, a 
se .. ious ra~c of compound fracture of the leg, complicated with :l senrc laeer:1tion of the 
thigh and diYisiou of th1;> fomoral artery of the f'amc ~ide. lJe wag in douht as 10 the 
practice lw ought to follow, not knowing wlwthcr with the cli\'icled fomor'.\l tlw supply of 
blood would be suflicil'nt to repair the compound fracture. The ~llC't' (•:-;s ol tli e l'a-.e. how-

fi:~~~' \~~\~~~ t1~~:~t1'~'.c ';~:·e ,~.~~~i~~1~u~~~~c~s~~~~ ~~1:~::~t;i·~1;l~l~n l;•;1i1~1~;~ii;i:;~~11;·,t~'.~!t>i1\ ~~~;~ 
uninterrupted success a tasc of compound fracture of the humcru:s into tLe c!Lu11 -jo:nt i11 a 
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m:1n where the brac:hial nr!C'ry was obstructed, reco,·ery with a mo,·aLlt· joint bC'ing nccom-
pJi,..hed. . . 

"'itli re~pect to the treatment of inflammation by the digital comprc::;."ion of tl~e ma~n 
arterial trunks ltndin~ to the injured or diseased parts, it must be recorcle.J that in 1861 
l>r. T. Yanzctti, of P:ulua, wrote a paper upon the subject, which )Jr. ti. Gamgee h:\S 
translated in his work 'On Fracture:s' (1871 ) . Ile was Ic.J to apply this treatment to 

~;:~:~~~EI ~1~:~f~;~~E:f.~~~~J;;~:~tf~:~: 
and exclusi,·ely effected with tl1e fingcr.' 1 

SINUS AND FISTULA. 
A fi stula is an unnatural communication between a normal cavity or canal and the 

outside of the body or Ecconcl cavity or canal. 
A sinus is a narrow suppurnt. ing tmct with only one orifice. 
Both will now be considered. Thus, amongst the fistalce, there are the vesico-vaginal 

and the recto-YagiHal tistul~ in women; the recto-vesical in men ; fecal fistula, gastric 
and biliary tistuhe, anal fistula., salivary fi:~tula, and urinary fistula. The.rare always due 
primarily to some suppumtive or ulcemtiYe proct:ss, or mt>chanical ,·iolence, opernti,·e or 
otherwise, and .subsequently, to a want of repair. W'hen passages are close together. the 
fistula will be short and direct; in some large, in others narrow or tortuous. \ \"'.lie11 the 
cavity or cnnal is deeply placed, or the innt>r opening deeply situated. the fistula may be a 
long narrow tract. "'hen the fistula is of recent origin and lined with granulations clis 
clmrging pu~. the walls will be soft, readily bleeding on manipulation. "'hen old, they 
will be !$1llooth and hard, "callous" all over, and non-sensitive, secreting a thin, watery, 
non-purult!nt fluid. This fluid is, moreover, mixe<l with the contents of the cavity or tract 
wi1h whi<'h the fistula communicates, the discharge tending to keep the fistula open . 

The exler11al opening of l\ tistula or si 11 u:s presents very differeut appeanmccs. It may 
appear as a direct or as a rnlrnlar opening. de pressed, or raised. When leading down to 
a foreign body 0 1· to bone, the cxternnl oriticc will be surrounded by weak granulations. 
8ometimes it may scab over for a time, a11cl then reopen by the force of the retained 
fiuid . 

The internal opening of :i. fistula mostly appears a~ a d(~fined orifice. 
Or sinuses or incompletf' fistu lre, al>sces~ is tht! most common cause; the external com-

~~~~if~~~\~~1/~~~::;:g1 1~: ~~~:.!~?\~~ s1~r
11~:e~1::f.~~o~~ t~;1: 1 ~~,1~~~:n1~0c;~:~h:.~!1:f';:~~' f~:~17c1ts01';;1: 

not a sufficiently free nnl; from mu!'cular action, which forbids that amount of rest of 
the p~rt which is. requi1:ecI for ~ts repair; or, lastly, from the presence of some foreign 
body rntroducecl lrom without, from dead bone or cretaceous intlammatory product from 
within. · 

T~1e TREAT:llt-:~T of •.he different forms of fistuhe is given in the clrnpters deYoted to the 

~~1~~u~s0~f1~11 ~~~::: ~~~ :~;·o~:~~I~" _;;i~s~er:~~~- '~~1111~~\~:-~:; /tso~~~.;~.~1~~i1;~~~y t~1~1ul:~ 
when stricture is the cau~e. the s1r1cture must be treated before the fistula.. ln anal fistula 
when the ac1ion of th~ sphincter ani foi_-bids repair, its action must be paralyzed. Jn fecal 
fist.ula, wl.u.:n 01Jstruc11~11 lo the bowd 1s present, the obstruction muRt be removed. Jn 
!:'ah\·ary fi;;tuln, the .:-ah\'ary duct must find a. natural outlet before its uunatural orifice can 

~~e~~: ~~cl~~·:,~~ 0b~1 ~;~;,,,-~~; .l iei;,~~~n1~::~:~u~·~~ f'i;gt~~~~ t;r a~c~~e be~~cf 'o;.s t l~e~~!~~El ~!~~1 t~;11~1~·: 
:,~,~~~~~1~

1

~~~:/~~t:~~~·~:~
1

:~1 ~~ :;::c~~:~1~1::csi\~~s i~~!\ra:;~c~~~~~t~sc~~r~1 ~ll~·; n~~:~s 1~~11~:~=~ 
be Pmployl:'cl for then· cure. 

Pressure. in rece1~t sinus~f', to keep the parts in apposition, by menns of pads, strappinµ:, 

~~ ~c~~c~::1~';.~,h~. s~;~c~~~~~~:,f n~~>\1~~ .;~~~~~~~r;':~~~:;~~:, t:;1~sp~;~c~~~1fs ~=~;. ~~~~l~t~~!{. 
tin~~~!0:~1~~1~ ;:. J~~~:,1s~·1~~~l~~~~r flt~~·~' 1~~1~t1~ ~? w~!~:rr~~\'tt:~~;~~~~si0s~it11 ~ 1; ~~· ~~:~1:~e act10~1; for rh~ !'>ame purpo~e a.set~n has been u ... ed, and of all Ft:tons the !'mall draina ~ 
tube 1s the best, or a 1rnrrow coil ot rolled gutta-percha skin. The cautery is sometim~s 
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of great usr, and the gnlrn.n ir i!5 to be preferred. It ran b<' nccuratl•ly applied to the 
exa(·t r;pot, nnd i1s heat maint:tine<l for any requirt!d time. Jt is gcnl!rally mo~t useful in 
small fi-;tul:r. 

Laying open the sinus is, howenr, nr; n rule, the bC',.;t plan, <lidding it from. end to 
end, and kt:t>ping th{' ~idt::-. a..~under to allow or iB healing from b(:low. W'hen done with 
a knifo tliC' incision i:-. 10 be made upon a groo\"ed probe or dirt>elor which ha~ bt!en pre
viou~ly introduct>d 1hrough the sinus. This, howc\"er, may of'1en be done to great ndrnn 
tnge with 1hc wire of the galvanic eautery. " rhl•n the cautPr_Y is used, the wire should 
be pas~ed through the sinus on the groo,·ecl director, or threaded in nn eyed probe; 1he 
surgeon then holding the two ends of the wire, made hot IJ_v contact with the battery, and 
diYiding !he tis!'uei- with a sawing motion. The di"·i!'ion with the cautery has this 

~~1~~~~: ~~1~; I ;.111~~st 1:1::<~ 1~~~~~'l1?~~·:111i~ ~~:~i~1~~ ~~c~1~~t~~~e:! nt:t~~~ it\11~~ ui~t a gli~~~~t1 ~~f~ i m ~~~~~~~c!: 
for their surfa1·es are ~o callous that they require to be scraped or otherwise rendered raw, 
to pt> rmit of granulations forming. 

The di\'ision of a fistula. with a ligature is now rarely performed, although with n.n 
india-rnbl.Jcr liga1ure it is feasible. In "bh•eders" it might l>c called for, but in thc.!:'e 
tht wire of t\w ~alrnnic cautery is preferable, when it can b<' obtained. 

Plastic operation!'! for the cure of fistulre are al.;;o mean<; of great rnlue, parliC'ularly of 
\"a~inal and rectal fi:.:tul::c. These will be discussed in a futurt• cliap1cr. 

Last, but not lea!it, in the lreatment of sinuses and fis1ula.:. l'On~titutional treatment 
should be employed. ln the fistula following operati\"c or s11ppurati,·e action. fl.uch trea1-
mcnt is, as a rule, all that is wanted, and many are the ca~e~ in 111etropoli1an hospitals of 
sinui::es about stumps;, skin wounds, or mammary wound-., 1hat will heal mpidly under the 
influence of fresh air, µ:ood food, and tonic medicine. Jn all cases the:;1e means arc mo~t 
t:si;.ential, and, with tliem and local treatment, succe~s is generally to be attained. 

ULCERS AND SORES. 

Ulceration is an inflammatory process, in which a sore or chasm is produced by the 
molecular clt'ath of the tissue invoked. 

A sore is a chas;rn, a ~olution of continuity, caused by ulcerntion upon an external or 
internal surf:wc of the body. 

When a sore is beiHg formed, or is spreading by the proces.s of ulceration, an ttlcer is 
said to exist; when the ulcer:ttion has ceased, a sore remains . 

"'\\,.hen an ulcer spreads rapidly it is termed plwgedamic; when it spreads by gangrene, 
slougliinffi and when with this gangrene the molecular death of' the 1i«sue. or ulc<'ration, 
is combined, sloughin.q phaged<Zna is said to exist. All these proce~ses are ronsequently 
different forms of different ulcers, and are characterized by d<'grees of rapidity of the 
procesi-; the simple ulcer being the mildest, and the sloughing pl1flgedtcnic the most severe 
form . 

A healing sore heals by granulation anti cicatrizrttiuu, the proce~,, of healing being 
the .sanw in it, as it is in any open wound the result of injury or operation . Sores mn.y 
be luallhy, i11jlamed, 1oeak, indolent, sloughing from e:rcess of indolence, or irritable, 
terms which are applied to sores to expre!ts their condition~ at the time, bul ha,·ing no 
sp<>cial signifkation, for these appearances fluctuate acconling IO the g<'neral condition of 
the patient and the local treatment of the sore. A sore may also at any time take on the 
ulceratirn procc:<s nnd spread, or a.::.s;ume any of the form.1; of !'pn:mling n.lready described. 

An ulcer mny originate from a local or a constitutional cau~e. 
Among the local canses arc injuries produced by l.JlowR, pre~r;ure, or some irritating 

applica1ion, or some skin eruption set up or followed by inflammation and subsequent 
ulceration. If a piccl' of 8kin dies, it is cru;t off by ulcernl ion; if a portion of integument 
inflames from some rxtcrnal initation, a local <'Czcma or skin eruption, an ulcer follows. 
An abscess may form beneath the sk in or in the deep parts, antl Uurst by ulceration. lt 
may be that ~ome deep-seated disease was the cause of the abscess, Lut the ulceration 
soread.;; and remains as an ulcer. 
· Amongst the constitutional causes, excluding cancers, may be cla!'sed anything that 

superinduces a low condition of the ,·ital powers. such as any illne~s. cert a.in haLits of life, 

sn}l;i!~~t~~I ~~~r1?:1~embercd, howe,·cr, that ulcers which ha\·e a cons;titntional origin may 

~=u~=l~::j t~~~~o~1<~l a~~~1:~~ili"~l~;~~r~d~~!l i~~t1~~n~~·1~·;~ l1t~~~i~~~~~11~ o~;~~1;~:. '!:;~~ ~l1~c~=:~~ 
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way that a loC'nl uk<'r or ~or<', produced from Jocnl cnu~c:-;, may fail to heal from !'Orne 
con ... titutional <h·ll•t:t. 

Lupu ... ro1lt•nt ulcer1 epithelial or cnrcinomatous ulcer!?', stand hy themselHS, and are 

!~~'.;~~:f ~~:r.::~r:g~:~:~~~f.~.~~i:rn:~~;g;~s 
;;~f ~1f #0~~f :.~~~:~~f?i:~;;;:~:~~:!~:iI~~~i~~;r~:~~~~~~~~~i'.Vir.~.~~~~::~:~~;~:r:;;~~:,~: 
;;,;~;,t~t~~~;~~g~jl:;;~~0f;~~:·::,~~:~::g,::\~:~·~;~:~~~E::\;:~ ~~~~:~i.;::~!·:;:~l;:~~~·:~'.~F: 
~1t0~1~~!~[~~~:;~f;~~r11~;if J.~}:~~JiJ:~~i:~~~~:~:~1 
~i:;J:~:;:ir. :'.;;:::::·~~~·~i'.~~:::;;~.

1

~ii:·::i~,~0~~·:~:1:.;:"~:.~:g~~E. 1~~~:~:~~,f ;::!7i~Y.1·~~~~:~:~r:~: 
Uottom of tlU' op('ninf!", 1he .. Jough will appear. When s imple, the slough will appear more 
or le::;~ white, ~omctiml'.; pearly; hut when syphilitic, it will have the a~pect of a piece qf 
ll'el tcasldeatlier, al ll'a .... t, in 1he majority of cn~cs . 'rlien any of the ~lough has come 
away the ~kin will a1 fir.,t he undt.:'rmin<>d , and tile margin of the sore fall inwards, but, as 
1he gra11ula1ions ri.'ic from below, the ~k in will be prc::-SC'd up, a\Lhough when the wound 
has cic:ilrized, the :-;('fl.I' will a.lmo~t always be a deprl'l'Secl, and in syphilis, a i:;ta.ined one. 

Around 1hi ~ !'Ore .'i<·,·cral sm:~ll openings ot'tcu coexist, eacli one ha,·ing formed to give 
exit 10 a small ~loug-h, 1i1t.:' margi 11s of which ap1war as if they had been punched out. 
These .'iOrcs occu r mo~tly about th<' lower part of the thigh am! knee, elhow 1 shoulder, and 
fordu:ncl, a11d arc found, 110,n·,·cr, in any parl of the bod!'. The syphilitic are always 

:~t·;;~~·;:1:,~~:~ii~'.£/:~~;YIJ~~:~'.I n~~,::~tt;~:~'1'.'1:'.~';;eriJ~;~'.~·I, ~::~ :t:;~k;',~~,;;:g;~;~;:t:~ .. \/::~d:~~':~ 

~~~~~~f ~~~~~f I~~~~~~~i;!~f ~~l~~i!W~J~ 
Spe<·ial i;nr<·~ will be dt',-,erib<-•d with the disea~<·~ from which they result. 
A h~althy, heali~g, c~taneous sore is known by 1l1e ~mnll. florid, conical 

r:;t~::1~
1

!:l\~~·
1

~~ s~:~~~a~~e~:1:a11~; :.~~~~:~J' ;:11 ~:. ~:~: ~~~~:~1h~--~~·~~~~n l~~~s !~~1~:~:';.:.~~~ on°; ~:;a~~a~1~1d 
laid 111 anot~1cr; tlie !"i;.l:er .a.nd smaller .the heaps the better 1he grn.uul:uions" (John 

~j;f~Jt~i~i~~~~~~~~~~~;:;~~~~}~i~~~~;:~] 
~~:~~zf ]f;'.i:~~:

1

t11T~i~;i~P:f ~~1E1~1:~:~~~k:~f~~!l'.~~
1

~\~~~:P~~~~5:~l~~1 
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irritates, oil nrny he substituted. The surface of the sore should be cleansed by means of 
n st1·1•:un of u•pid water; sponges should ne\'er Le used. an<l cotton wool i1; the bt·st suh::iti
tutt'. a., it can be dc.,Hrorl:'cl after u~e. 

".ltt>re the µ-ranubtiOn:s :\re di>:.po,.cd to rise too high, dry lint may he applircl, and at 
time!' a.~ood rub with lunar cau~tic ha .. o;;.tf>n::i rccon!ry . Small son•s thns tn·atcd may be 
a\lowt'd to Sl':tb. Hl'~l is always beneficial i11 aiding repair, hut should tliis bf' impracti
cable, a good ha11d:lgc may be subl"titutt>d, aud a piece of thin shc<.'t-le:lil bound o\'l:'r the 
sore outside the drc.:-<sin::r will gi\'C l'fficient support. ln rt'lllO\' ing the dressing, care 
should be takt•n not to injm·c the band of delicate cicatrizin~ tifis11P. 

Acc<'pling: tl1il' <h·~('J'iption as that of a healing ~ore, deviations from this type constitute 
thl' difforent forms lhaL ha,·e been dc~cribcd. Thu~. wht:n the µ:r:lnula!ions as:rnme a 
hlrge, pah·, cl<•vall'(l, wat.t'ry appearance, thr ~ore is ~aid to be 1i•eal1, tile grnnulations in 
popular bnguagc bein~ ·'proud f\ci;h," the popula r \\Ord 1

• proud" hcing synonymous 
with weal,:. There i.., pOWl'l' in Ilic ,<;Ore to gra.nulntl', huL the /!:l'anulation:; h~we little power 
of cieat ri zing, they arc disposed, moreo\'er, to slough on till· !' li glt1e8t cause. These 
requi 1·c local stimulants, Ruell as the nitrate of sih·er in sti<"k, ~ulpliatc of zinc or copper 
lotion, carLolic :icid lotion in the proportion of two p;rains to the ounc·c1 or tl'rebene alone 
or diluted with one or two part;;; of olirn oil. Dusti11g Lhe surface with powdered alum or 
tannin ii' al,;o ~ometimcs b<·neficial. 

The limb should be carefully elen1tecl or lx1ncla::rcd. and th<' gl'ner:il health attended 10. 
"·hen there i"l still less powl•r in the t"Ore 110 granulation;;; form, the surfa('c puts on tLe 

~1~!J,~:~~;:11;~~ ~.';,:;o}:~~~c 0~~111:~1,~.1~~5 a 
1~~e0,:~ ~'.~~~' ;~:~.~·11;:~1 it!~:1~~ ~1f~·ct 1 :~u11~1:t'~~;i •~~e1 ~~r~~:~~ ~f~i ~1t~ 

surfac·l·. but the gr<'atC'r part has a smooth and glassy :tSp<'ct, with a thin and watery, but 
not purulent scc·rction. Where the sore has existed Ion~ the edges will apptar raised and 
indolt•nt, co\'erell with a layer of epithelium, anti \'Cl')' ~eusek•!',;. It tlten acquires the 
term ·• cal/011s"-a {'allous sore being an indolent one of long standing. This indolent 
sore is always ready to take on a sloughinµ; ~H'tiou on any !'liJ!ht cause, such as some 
general derm1g('nwnt of the hl'alth, or the lonf!' a~'-umption of tlw dependent position of the 
limb. It is common, indeed, to find tl1e s11 r :~1l'e of the indolent sort' sloughing; not, 
howe\ er, from inttammatory nction, but from e:i.:treme iudolence in the gronulatin,q force. 
Undl'r 1h<'se circtmistanel'S the surfoce of the sore becomes covl're<l with a greenish secre
tion often fot itl, tla~ grn.nub1ions forming partially, and ultim:ttl'ly dying. " 'hen the sore 
is l:irgt, 1liis app<'arnncc is \'ery commonly towards i1s c1·ntre, or lowest part; and as 
rl'pair goes on 1 the $01'C mn.y eicatrize at its edges, wh<' re the granulations deriYe the full 
benefit of the ,·ascular and ner\'c supply, while the centre of the !'.Orr ::;till sloughs. ]n old 
people the marg-in of the sore may slough in one part and hl•al in another. Authors ha.,·e 
dl:'scribt'd this indolent l<iore in tlic old as senile ulcer. These ~ores ar<• very common and 
:lre usually found in the lower extremities. often, 1001 3~,.;ociatl'd with ,·nricose veins; this 
condition of \l'ins ha~ 1 howt•,·er, little to do with their orig-in, although it tends much to 
retard tla•ir n·co\'ery. Th<'se have been described by old authors :lS t·aricose ulcers, 
simply from tlir fact of tht• two condition:; being often found togt'lhcr. Such are almost 
always found in weak subjects, with a feeble circulation. 

1'/te treatment of tltese indolent sores eOn$iSts in encouraging- the \'enous circulation or 
the part by position if possible. nnd by pressure where re~t t•annot be Recure<l; by local 
slimulanl~, and by gl•ncr:ll Ionic trt•atmcnt. '\'lien there is li11le or no acLion in t)I(' sore, 
tlie appli<·ation of one or more blisters 10 the surface is n·ry hendicial; or blistering 
liquid may be paintl'<l over its edge~. "'hen the surface i::; sloughing, half an ounce of 
carbolic :1eid or of ten:bcne 10 a pint of oli,·e oil with or without thl' extract of opium, 
ac·co rdin g- to the nmount of pnin, is an excellent application. Where the edges of tile ~ore 
are induratcd and cal\011s, so tl1at cicatrization nnd contraction arc almost imposslbl1', the 
free scari litation of' the margin every ha.If inch is often follow<·li by a rapid change for the 
bette r ; or two free incisions may be made on either side of tlic margi11 or the sore for the 
same purpose. During 1his treatment, if the venous ci rculation is a~sistcd by raising the 
leg hig-hcr than the hip, the utmo~t good may bl' obtaint.'d. "'lien 1't'St cannot be obsern:d 
the limb may be strapped up from the toes to the knee-omitting the ~ore-firm pressure 
being applied by nwans of a piece of sheet-lead and a banclagt• o,·er lhc dressings. ln 

i1:~ v:t\~,:~~~,~~i.ce' .;~;:~er~, ~::~1:i~~g~1~::e~=f~~::t~:h ~1 ~t1 ~I y be tl~~~:'i',1~:~t1 ~':;t~1 ';·;:~~ ~~a~~'~;~;e:~s ';·Iii~~ 
i::i~~I' ~1; ~=;~~~~~-n~~/.~.1:~~,~~t:~0.~1:~;~1~r:::~;I ~'lt~t ~~:~~s ~l~~~~::.:~~1 linen, such as is sold by 

'\'hen the sore is painful, or the patient ha!i an initablc pulse, the beneficial effCcts of 



f ~~~li~~l~litl=1~~f ll~!tJI~! 
"out of !'Orts," <."it her from irregu lar Jivini:r. over-work. or bad focding:. It appt">ars as a 
small superfitial, infl:uned, irritable sore, with a raw-looking ap1warancc, an ash-colored 

~:~~:!~' ,~;·, 1~'' ~~~~~cr~l.i,~~1 l~~·t~~1~: s,,~i1; :f~~~; 1;~::~!1 c~;~1t1~i~~::~s: !1~111,>~:~:', •,z,1;~~~:~~ \~~~:t~~:;11.~,~: ~n~~ 
nig-ht, and will dread it s being toucl1ecl . lL will look red and irnwy, thouµ:h superficit~I. 
A blow or a graze may h;wc caused it, or a local patch of' eczematous inflammation, in 
whid1 ca .. o;.c it m:iy bf" dc:;;cribcd as an eczemrttous ulcer. 

The treatment of these sores i:s ,·cry troublesome, the sk in bt·inµ: usually hiJ?:hly sen:- itive. 

~~~~~;:1~ 1~:~y;l1i:·::~~,~~1~~~11f1:r~1:~{!e;,11~·l~~:t t::ti~;:v: 8 o~11:in~1·0~~1:~~~1~:~~x;~!,~~i~~n~f:~-~~ct -~!· 
otlwr ti11w:' a cold brl'ad poultice is the be:-<t application . Jn all ca,.cs the limb wants rest 
and cll'rntion; pla~ters rardy bcin:r tolerated. Jn the l'('zema1ou~ sore, where the dis
C'harg-e from the eruption round the sore is profus('. the powdered oxide of zinc nnd starch, 
in equal proportions, nrny be w;:cd; or, the surface may be wa ... Jwd with a solution of 
nitrate of si l\'Cr in the proportion of ten gra.ins to the ounct". Oc<'asionally a solut ion of 
tlie cxtrnct of opium i ~ the bt'~t lotion. 8imple nu1ri1iou:; food, with a moderate allowance 
of stimubnl.s1 ohould be :uhninil·ilercd, but all high feeding is injurious. The general 
health mostly requiring tonics of a no1Hstimulat:11g kind, such ns the vegetable bitters 
with alkalies, as the intcstiues are generally irritable. " ' hen tlie pain is SC\'ere, opiates 
and r.;ed:it ives n,rc indicated. ln very intlame<l son~s the application of a few leeches 
occasionally gi\'l'S relief at some tlis tance from it. These sores are i1wariably obstinate. 

i 11( f ~ ~~\~1t0 ~~,~~~~ ::~ b~~~L ~~~ ;~~o~:s~~~~:~ ~/11 l:~ i : I~ ~~<i1~: ~·~:~ i ~.: ~ ~~~ ~ :~:~I~ e 
1:~11~· J~ :.~~:1 :i~ i ~~15<1 o I~~~~~~ 

account of this associa.tion; but how fo.r tli('y are really caused hy them is a difltrcnt 
JllatlC1'1 for rnriCO'.'<C Vl'ins and Ulcers of all kinds are COJlStantJy met with togelhl'I'. Of all 

~~~f.~~~ ~~.1~~11!~::1 ~~ t::~c 1~~~1 i~~i~~~~;n~:7 ~~~~~:~~~~~~eh~; ~):~~~~~~~· ,'.~~1 :1:~~~<~1~:~11~1:~;/:i~~ 
result of the ei:zemn.. 

}">ra<'lically, howc,·cr, it is well to remember1 that when \'arico;;:e veins exist ·u:itli an 
ulct•r, r<'pair cannot go on favorably uulei;:s the ,·enous cirC'ulation of the limb be assisted 

~~~:8Fi::~::~~~~:~~; i:~:~~:~;~:,~;::.~i~,~~:~?;.::~~~~~::~;::i~.:,:~E:~~,~~i:':1~
1
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~;0~:i:~rn:g~~:f r 1~g:;1;::~:g:i1~:~s~:g~~~ 
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sy:i~i~i~~~il~o~pi~:idg:~~~c~:~re1~1i~y;>~~i~~,:~l~u~~:·;::~ ~~P;~u:;~c·~·::" tlii~ f,~:~1~~~~i~::c '~li~~i 
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i11-f'cd, nnd mostly in gin-drinking prostitutes. It attacks any 1'111face that ha;;; be<'n maile 
sore, either from venereal contact or other cau:scil ; a nd it is marked Uy the rapiil way in 

~;·!11~c~1 .111;~\\~~~?~~~ 1~~~t,~·~~·i~~i1~~~:,0~~p~:~ 1~~~ ~<~ . c~11~:i•t~1~~r c~t;1 ~~·i~ L:~ii~~~~~~rfi~~t~1111·~ fr~·~:.t clepres-

f oo?i.pi u~~Tl:~1n ~L::!s <~f~:: ::o ~<'~~:~::~~ :~~ ~~~~:.~~~=1~~,~~;~:~~~~ii::ti1~~n1 ~;i~;r~11:~ t~i~~~~ 1~~~~i~:~~1J~ 
~a1::~~(·o~_f i~:~~~ ~~. ~~~:,~~~~~:~~1 :~1::~fo~o:·: ~~· ~~:~~:; ~·<~~~;i\'. ~01~;.~~il1111i~i~'. ::~;h~·l:L~'~~~~·~:i~~!ltl~l~-, 
~~:~:11 ~1.hu1,~~\~~:~c "~:.~~·::,i.~f~:~~~:~~:'d~~~c~10 ~~m~o~~~,~~e tl~~\~l;tft'~it~~~~1~~ 1~fi,t:01~1.1 :\~~in~ 0~t~~t~~ 
~~c'~~~j~~;s~:~~~~l1'.~~;~:1 ~~~c~1i1:::s11 ~~:~cl~~:;~l,a~~i~;: c~~e1i1~= ~~t~~~~inue by itself', rcl1uiring some 

Sir.). P:iw:•t desc ribes cold idcers :-'·They arc lik e small i!lAammatory ulcers, occur
rinµ: spontanro usly in the extremities, especially nt thr C'nds or the fingers or tol's , or at 
tlic rool s of the nails. J n s.o mc cases tiLey are prf'tcdcd liy t:iCH~ 1 ·c pain and small gan 
grenous s pot~ . They are, in many respec ts, like ulct•nttcd c hilblains, IJ11L they occur 

;~'.!l,~01; 1~,~~:-~:~~:0~~111~e1 i\~ 1 ~,,~,~r::~~:;l~\1 ~:~ t1;1:~t i::11~~0;;!~~~~~e f~·~~ ):.i•;~~-~1~ 11~1. <ls H~~~ 1~~;~~~~~:~· 'a~~ 
among thO!';C who say they are 11(•\•er warm, and the sk in of their ex tremities, unless arti
fit-ially heated, is to the touch like the surface of a cold-IJloodecl animal. With this 
defoct, which is common in womPn. there is a :-mall fe1•h ll' pul,..c, a dull or h:11i· li,· id 1int 
in the p:u·t ::; which in healt hy people are ruddy, a weak <lige;;tion, eonstipatC'l IJowcls, a11Ll 
scanty mt•n:struntio n. 

11 ' i'hc cure of the ul ce rs and prevention of thei r recurrence lie in the rcmctly of these 
defects. Many tonic medicines may be usPful, but the mosL so is iron; with it purgatiH·s 
:ire g-cnerally necessary, e.g. , small do.,..es of mercu ry anU :tloe:s or of sulp lintc of magne:;.ia. 
};' ull die t also i ~ required, excrc i"-e in the frt:sh air, n•ry warm clothing, especia lly of tht~ 
lowe r half of th l' body, and warm bathing; dry application~, or lotion of !<u lphace of zinc 
or coppt'r, are tbe best local mean ~, and the parL mu:::;t be kepi \\arm i ht.:aling i:s always 
lardy al a low H•mpemturc." 

Allied to cold ulcers a rc those formed on fingers or other parts which have been cle1n·in~U 
of their nCl'\'C ~upply by some injury . 

Scorbutic Ulcer.-ln Sir J. Paget's able article in ' Ilolmcs's System' occurs the fol
lowing description of the scorbutic ulce r by :'\fr. 13u :-:.k :-"Although scurvy in it se lf <'itll

not be sa id to be aitemlcd with any pecu\i:w form of ulecmtion, ulcers or so res of any 
kind ul rL'ady cxi:;t ing from other causes assume, in consequence of thi s scorbuti c taint, a 
more or less peculiar character, un<l, when thus m od ifie<l , have bct.' 11 usually ter1ned • .!'CO r

butic ulcers.' 
" H('ul'\ y essentially consis ts in an alteration in th<' cons titution of the bloo<l , which 

lcadg to the e ffu sion into the various ti ssues of a .fibrinous e.r11dation, usually deeply 
color<'d, a nd which has on that account been commonly reg-a rded a.;; a. simple coagulu m. 
That !his effu~ion, howe,·cr, can scnrcely be re~rmlcd in this lig ht. is proved by sen' ra l 
considerations, but more espec ially IJy tli c circumstance that it is from the tirst solid and 
capable of becoming t'mpe1/ectly organized; that is to s:l.y , it is after a ti m l' pe rmeated IJy 
ne wly -fonm•<l vascular chaunels. It is the presence ot' thi s effu ~ i o n which causes the 
spongy swelling of the gums, the tunwfaction and induration of the intermuscular tissue, 
the so-te rmed scorbutic nodes , and which, when poured out on the su rface. or in the sub
stance of the corium , constitutes the ,·ibiccs and petechia· so eharacteri ;;tie or the disease . 
lt is tlw e._/f'usion also of lite smne send-plastic material on lhe free surface of sores or 
ulcers 1l'hiclt .gives t!tem t!te peculiar aspect termed scorbutic." 

" Vlce rs of thi s kind are di s tinguished by the ir Ji,·id color and irregular tu mid border, 
around which no trace or cicatrization is e \' ide nt , whils t the surface of the go re is covered 

~~:1::. ' ~,~::~~f~~:~~~~1~~:1~'.~,1~~~~o:~:
1

i£~
1

1:~~1~~i;~;~,'.~ ~~'~;:~~:~:: :.~~ '~\~:,~,~~::~;:~~~~.~~:\~: 
what ha!i been appropriawly termed by sa ilors' bullock's li,·er.' 11 

'J'he S.11Pliilitic Superficial So1·e.-Thc deep c<:llulo-mcmlmmous syphiliti c sore has been 

~ii~~;:~:~~~:~~r.\~;,,:,~,::,!::;::E,:il~i~~~:~~:.~~i,::~~:l~:~~~:;~~::::,;~;.~:~~~~:.;~~z~~;~~ 
~il11~~~ 1 1nn,1L1 ~~1~1:i1~\t1:~:~s0fo,~:1\~ !'1~1:8s~:~ \~;s:~~~tii~ ~:~P1~ i~~~ :u;(~"!;1r~:~"i1~~ ii,:H;~~;1i1~~ /r~~f~~ 
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~~;;;1:::~Jf ~t;~~:~~~JI~~(f.~f i~~:~i~~ti~~:~:1;g~;~~;§~ 
tla· m•w form. 

;;,~~;L~;:~~~~~~{;t'.:~:,:j~~/;i~.0:~::~:~~ 1Jf ,:f ;l:~~:f'.~i~!;;i~~f ~Y:~J~?~~~;·::::~,1~f !~ 
curial r('nwdies are sometimei:;, thoug-h rarely. nt'Cl'!'.;i;ary; pcrehloridc of nwrcur·y, in do,:l·S 
of 1

1"th or a :rrain in hark, ~recn iodide in one-grain doses in a pill, or the mercurial sup
po~itory, being the best forms to employ. 

Lo<"ally, 1he sores m:\y be drc~&-cd with any si mple drcs.sing, !Jut when indolent, a mer
curi:il lotion. as 1he black '''l\sh, is the beM. 

Lupus must be cJa,.,:ed amon;:r1't the ulcers. It is met with in two form~-the lup1ls 
erytl1t•11iatos11s and the lupus nrl,qaris-thc lattPr IJt'ing more common in yo11n~ scrofulous 
suhjN·t~. and the former in tile middle-aged. " 'hen as~ociated with a sprcadiug ulccra
tio11. i1 has been ca.lied luplls e:rf'df'ns. 

The 11 lupus er_rthematosus" occurs chiefly upon the focc, und is symmetrical : each 
pa1ch li:is well-defined edp;cs, and a red, ::;caly su r fa<·e, with Jo:mall horuy points upon it, 
due to :u:cumulation in the dil:itc>d mouth::; of l"Cbaccous ducts. 

Tlic" lupus vulf!aris" lias its or ig-in in a skin tuhcrde, or tubercles, of a flat form, fleshy 
co11sititcncc, ;~nd piuk i-liiuing appearance. and llwsc ill tim('S ulct'rate. Tliis lupus 11Jcera
tio11 1 when onee originated, progrc.i'ses steadil.r, cle.<;;troying e\·ery tis,..ue it attacks, and 
wla•11 it reaches the 110,.e-its n>ry f'uxoritc scat-it simulate:;; cancer. The .;:u rface of' the 
sort• ill sometimes free from all signs of granulatiou::;, and often \'cry irrL·~ular, while the 
cd:;cs are raJ.!~cd. raised, and often everted. Jt i~ painle:::;s. The tuiJcrclcs thcmsel"es 
li.:cl ~pong:y, are not !'O hanl a.;; cancer, nor so w(')I defined. 

Tla'~C lupus ukcr:s arc mon• tommonly found on t.hc face than el~ewhere, and probably 
next in f'requcm·y, on the i't'male genita l;.; . Thc·y are rno~t dt•structive when left alone, 
buL often \'Cry :une1mUle to tl'l'atmcnt. ln youn~ adult li fo they arc more common than 
in the old, aml t\ppC<U' closely allied to tuUcrculosi~ . 

THEA'nlE.ST.-Although the disL·:~c has probably a const itut ional orip;in, and requires 
tonic treatmeut, both by meditine and regirnl'n, tht•re is no disease that deri,·es more 
bcnelit from Joell trca1ment. ''"hen the ulcnation is supt>rfici:\I, mul the ::;kin is not 

;:~~~ 11~'. i ~;: fi~~1~~~~1d~,-~~ !~c~~c~~l!:l i~~l~~~:~ ~!~8e~: -1 ~~;~~:,;;o:~. ~,'.~~:;1 ~~·c~~:1l;~;!1.e cfi'~~ri ~~~c:~1:. ~~I~~~ 
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Ho1lcnl and cancerous ulcers will be trea1ecl under the head of tumors.. 

BED-SORES. 
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Bed-sores may bridly Le dt-scribed as the death of a part from mechanical pre,.:;>1ure, tl1e 
parts im·olvl'd in some cast's liter:illy dying from being clcprived of their 110urishment by 
prolongl•d and continued 1ir<.·~sure; in others from some inflamm:.\fory action induced by it. 

Bcd-J.iorr.-; may arise in l1eallhy subjects who arc kl·pt unmon:d for ten or fourteen 
day~; but in the old, the fat, or ve ry thin, they may occur at an earl ier date, as they do 
in fever cases of a ll kind:-0, and in spinal or pnrLially paralytic cases; completely paralyzed 
part~ are le:-;s prone to slonp;h than the partially paralyzed. 

Dirt and moisture under all cirtumstanCC!' acc<'lcrnte their appearance. 
A bcd-,.ore may appear a~ n. simple abrasion 1 a sloughin,!! of the skill, or subcutaneous 

tis,.m·, and in severer ca~cs the exposed bone may die, and in the worst the spinal cord 
may be opened. 

T1n:AT'IENT.-Sincc, a,;; a ruh•, they arc cau~ed by tontinual pressure on a part. they 
1nay vt'ry generally be averted by some chang\.· of the p:LLicnt's po>1ition. The ncces.:;ary 
:nnount of mon·mcnt may, a;; a rule, be allowed in all nH'di<·al an<l in most surgical ('ail.cs, 
bu r local prcl'S\lre under all cir<.·urnstances should be pcriodienlly rdieYe<I. 

The skin of the p:irt prl'S~cd upon should bl' l1anlcnl'd hy washing it, :ll lcasL twice in 
the twenty-four hour;;, with :-;om<' camphor spirit. and water, vinegar and watrr, or nitrous 
ether and water, in the prnportion of one part 10 three. An artificial f:O\'Cring of the 
flexible collodion is occa:<ionally of g-n.·at US('. 

\\'hen the parts are ahouL Lo tilougli, these applieatiom. howe,·er, an.· w•clcs::, and no
thing but the remo,·al of prcs~ure will suffice. With this object. well-filled water beds 
and water or ai r cushions should be employed . J han• found a mattress divided trans 
Ycr~cly into three parts and a wa11• r cushion sub!')t it11tc1l for the middle .;:ection or great 
u~c. .At other ti mes the sections of the matt res8 may be simply separated for :i fow inches 
in t lu.' line of pressure. 

I n spare patients, where tl1e spinous processes of the verteLr~ are prominent, thin 
strips of' felt plaster pl:lccd vertically down the back gin; gn:n.t relier, nnd the ,.a.me pl:u•ter 
applied to other painful parts is of rnlue; cushions of a.madou and wcll-adjui:tcd pa.els of 
cotton wool or spongio-piline arc also always of scl'\'itc. 

' \'hen sloughing is pre:-;cnt, a. liusecrl -and-brt'ad poultice with a solution of carbolic acid, 
of iodine, Condy's tluid or ch:m·oal sprinkled upon the surface is the Lest application, 
though a carrot or yeast poultit·l' occasionally cleans the wound. 

" 'hen t l1e slough has separated, some st imulating lotion or ointment may Le required; 
th is i8 best nppliecl on cotton wool. 

l n nil cases where patients have to res t for a l<>Hg thened period, cnrrful attcnlion should 
be paid to keep tl1e bed smooth, and the sheets free from rucks. Corded or feather be1ls 
should not be used . The best is a horsc-liair mattress placed upon a. second or spring bed. 

MORTIFICATION, TRAUMATIC, ARTERIAL, AND VENOUS. 

The mort ifica.tiou of any part of the body signifies its death. "'hen a soft part is 
"dying," it is said to bl' in a st:ile of ' 1 gangrene ;11 and wlicn :i dead," in tl1at of 11 :;;pha
cclm:;." T he dead por1ion is called a'' slough/' a nti the process of Focparnt ion the act of 
1

' sloughing." " 'hrn bone is dead, the term "necrosi~" is employed; the dead portion 
bein~ called the" S('(jtlC'strum,1' anti the process of its separation "exfoliation." 

The dt'a.cl portion of any fo°:::"ue is thrown off from the living by means of uleeralion; 
and when the slough has ~eparatcd, the pa.rtil- hen.I Ly granulation, as <lll ordinary wound. 
Jn the 11 slou~hing phag-cda:na" the two pro<.·e~St'S of ulceratio11 :in<l :-lougfong arc <:Olll
Lined, the mofocular death of a part, or ulceration, going on with the more general de
struction of' gangrene. 

Direct ,·iolencc, mechanical or chemical, may be the cause of mortifkation, either by 
d<.•stroying tht! vita lity of a part at once, o r by 1•xciti11~ i11flammaLion in it which indu{'es 
its death, such cases being c::,!lcd "traumatil:." J n this group a large proportion or the 
cast's of gangrrne arc found. 

lii~~l ~~~1;c~~~~~.0~1~~~!J d~~~c;.o~\1.~:n tl~~~:i.!~i~:~l,1i~!~~:l~i~;,t !~ ~~~:~~~~l:~i:rn1l1~1::;11~~r-::~~~~ 
an~c1~11 ~~1 :a;~~::~t~roup may hr cla,.!=ed all those cai-es in which the stagn:1tion of blood is 
caused by the mechanif'al arrc:.t of the circul:1tion through the nin.;;, complicntt>d or not, 
with secondary infl:11mna1ory action. This form j,. ('ailed 11 Jo<la.tic gangre11c." 

Jn en.c h anti all of' tlu•::.C', intl:immation plays dirc('tiy or indirectly, an important pn.rt. 
Tissues suflCring from dc!Cctivc nutrit ion, cit lie r as the result of' some want of nen'C 



42 MORTIFICATION. 

supply or ener~y. or of extreme dthi1ity the conseqn('nce of :;1'n>rc illness, or other de-

::~:~0~l~1§~~~f ;~:f ;~~~iSi.€I:~t~~~1I~~::~:: 
and the amount of' inflammatory infiltration influencing rl1e rl':'Ult. 

Direct traumatic gangrene is wc11 !'een in the d<•slrnction of skin from the con
tact of some corrosi,·e acid, such as sulphuric or nitric acid; the blatk or yellow slough 
which immediatel_v follows the application of the <'!l.ll!-ilic f(·s;ti(ving to its action. 

Indirect traumatic gangrene is also well SC'en in the inte~lnnent after the appli
cation of a bli,.;ter to a child or feeble patient, the blister being followed by inflammation 
of' the blistered pnrt, and its suhseque11t death. . 

In had compound fractures the inJirect inflammato1·y g-an:zrenc is often illustmted, the 
liml> swelling rapidly, and the skin a:-suming a moltit'd and livid hue i loose !.>listers or 
phlyctcrnt' of r:i.isc:d cuticle soon forminf!: on lhc surface, containing- more or less blood
stained serum, while the tissues become sooner or later eol<l and insC'nsible, the tempera
ture of the part often fallin:r rapidly. The fluids from the wound, when any are present, 
soon become offcnsi,·c, blood-stained, and mixeJ with ga..;-tlic ti::;sues crepitating, on 
JWC!;!'urc, from its presence. 

tai~~:f if~'~1i~~ft1~ 0t1:~~fv~:g 1!:;~:1~~ i~1r ~!n~~~ ~~·)i~~1nc:1i~ 1~:~:~~d~~~~~1~'':~~;h~~ev:~~1:r1,1 ~s11:t~ 
clrfined line, •1 the line of demarcation/' at length appears. This vascular line goes on to 
ulceration, and, if left to take its course, to tht:' separation of the whole slough from the 
living tis!;ues: ~oft parts, and e,·en bone, may be di\'ill<'d by it, the gmnulations on the 
1ww 8Urfo('C materially a . .;:.!'isting the C'asring off of tlif' slou::rh. Thi' deeper tissues of a 
limb thus affhttd, rapidly decompose and give rise io a horrible fctor; the Pxtent of de
C'Ompo:::.ition will depend much upon the fluids in the part. Should the limb be exposed 
the integument will won dry and become black, and gradually wither, while the soft parts 
beneath will 11ndergo decompo::;ition. 

This process is rarely nrtcnded with hemorrhage, the blood in the ''esscls coagulating 
during the !'laughing actioni and thus ob:;tructing them. ]n exceptional cases, howcnr, 
s loughing of the ,·c:::s('Js cnsucR-tl1e more rnpicl the sloughi11g action, the greater, appa
rl'ntly, being the liability to bleed. 

Direct traumatic gangr<'nC is also well illustrated in cases of extni.vasntion of urine, or 
fect.·s, and probably also by the action of some animal poi!:'ons. 

The best examples of anfl:'mic gangrene, i. e., gangrene caused by the cutting off of the 

~t:~;~f 3E :~~If ~:1f~l:t~~~::.Jj~:~~5~i;f :~:iF~f ;:!:~1~.~~.'.~~i:~i~:i~ ~~·~:~::br:~~~~i~ 
~::i~l::~:~:·:~~:1:E:i~~~~~(~~!:::~~· ~~~·~;:~::~::!~~!~~'.[.~·f.~'.i~:~:~:::~:.
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:r~1E~~;~~~;~.1r~1:~~:i;~:~ 
want of blood, and the more sudden the act by whu::IL tlie supply is cut off the ·~realer is 

~~~~i;;~~~~i~4~~i~~~~;~~~f l~~~~~i~ 
b~ully l'.upplicd w~th :~r~erial ~)lood, coupled often with some slight local injury, are doubtless 

~~;~:~'.~\~,•::~'.:}:~~,J;~:~:~.~e~:c~uI,.[~',:\l:~:~~~~i,'.~~!"11~1~~~;i::~~r,.~~::!::'~~:~!;~~?~~~~~~~ 
~~b;oit~~:· ~11:1~~~1;i;~~1to~~·il~:~e~~l ~~~!)l~>~; !i~l~•;r'~.~~.~~ \1~jl~:.~n~t~li~:i,~~~.7~:t~b~~~n~·a1~g~e1~e wi~ 
from ~ome accidental e:i.u,.e, and ultimately clyin~. ' 1110 m ame 

Jn th~ gangre~e met with from arteritis or. embolism in the young or middle aged, the 
dry one 1s tlu, m;ual form-the parts becommg cold, bloodies:-, waxy, rapidly withering, 
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turning black and then mummifying. V\,.hen cau~ed by embolism, the onset of the µ:an
grene, or rathl·r the early i1ulica1ion of the plugging of the ''t>:-~d, is marked by a sudtlen 
5hooting or cramp_Y pain down the extremity, this symptom bei ng speedily followed by 
tho"'c of '' :\rterial !!angn..•11t•." 

" "hen the ocdu,.,ion of the vessel is gradual, this pain is not present, and 1hc symptoms 
of" f!;ingrcnc an• more chronic. 

Gangrcn(' from "cold" may be the direct result of want of bloo<l supply. or may be 
intlin·ctly ca11..;c1l hy the inflammation clue to exce~si,·e reaction from cold: this latter 
form is call<•d :o;el·omlar_v monifkation. The ~angrcne following the use of' the "ergot of 
rye" is d1')', and follows prcci:;ely the same cour::.c of gangrene as that from arterial 
ob~tructio11. 

The best illustr:ition s of g-anµ;rcnc from obstruction-static gangrene, a~ it might be 
called-are S('en in such cnscs as strangulated fomoral hcrni:\; after lhc use of splint s too 

~ ;1g:: t :1~;;~11;:t~~.~~ 1 : 11 ~l1~~ ~~i!l;c i ~~r~~~n~~~\1;1~1~1;~0~;.n~:~~L~'f:d ~~~~ t~~11~; i;1 \'~t l ~~, c~:~~~rcl111~u~~·r~h~~~: ~ 
Zt?:;~ctl11:~~:·~:~: :·1~ ,o~·r:1~tl:~~11~~~::;::1 ~f' 1~:~:~:~~~~1 ~~~e~·li\~ gc!!ri::~1 vsc~:~~s o~~: :~~:r;i '~~ ~,':~1~l~~;~!~~~~ 
Jn all the~l' the parf<; may die from blood stasi~, thou;.d1 inflamm:ition, more or less marked, 
with i1s produ('I<;, ha<; ~em•rally an importa.nt intlnencc in produciu~ th<' result. 

)[ortifica1ion i~ 1hus n compound process, and is brought :\bout Ly mixed causes
direct iujury, want of arterial supply, and blood sta,. is from mechanil'al ob . ..;truction to the 
return of 1hc n•nous bloocl being the three main <'XCiting cl eme11t~ of 1hc atfoction. At 
tlw :-ame time, in e:u:h of the lhree cl:.LSses of causes tlmi:; grOlqwd tOfrether, inflamm;1tory 
:u·tion ha" ~ceondarily an important influence. Fctblcne:;;;o;. of power, old nge, or want of 
n111ri1io11 , or nerrn supply in a part, renders a patient or tis:-;up more prone to the action 
of tlw,.e <":IU-.c<i, anti 1he prOCl'iiS more a.Ni,·e. 

Th l• c:.on,.tilutional "Ymptoms a5sociated with gangrene ,·ary with it~ cause, but under 
nil circ11mstance;o;., a depreS<icd condition of the ordinary powers is recognizable. In 
traumatic inflamnrntion during the stage of excit ement , 1he pulse ma.y be rapid and the 
lJ1•at ~trong, thl• fc,·er hi ~h, and other symptoms may be present iudil'ati\'C Qf sthcnic 
:iction; but, when about 10 te rmin:\le in µ;angrene, all tltcsc symptoms will be markt•cl hy 
a !-:'ll(hien fall, tli(• temperature of the body clroppinp; four or tive dt>,!!TCCR, say from 10.J 0 

or 10;3 ° to 9!) ° F. Some interesting obRl'rrntions on this point by :;\Ir. Pick will be found 
in •St. Gt•orgc's I foi:;pital Heports' for l 8G8. 

,\~ hen the mi:<chicf is extensive, and the gangrene spreads, what are known as typhoid 
~ymptoms may i>llp(·nene. In the more acute cases death takes place very rapidly, but 
in 1hc chronic, the constirutional S)'mptoms are negat i,·e. 

T1rnATm·:XT.-Tlie mo,;;t imporiant point the s11 rgcon has to benr in mind in the treat
ment of Hery form of mortification is. that the condition imlicatt•s a t!C'prcl'!sed ,;;talc of the 
sys.trm; tonscqu('11Lly the gcnernl u·eatment should be directl•d towards maintaining 1he 
Jmlit>nt's str<m~th and cautiously building up the foeble powers by nwans of nutritious 
food, 5timulant;o;., and tonics, at the same time allaying pnin hy local and geni.>ral soothing 
remcdie::-. such a~ opi um , morphia. or chloral. for notliin:z cleprcs .. es more than pain. 

The cause of' f!::rng1·cnc has also to be considered, for its influt>ncc on practice is mo:;:t 
important. To treat a ca.o;:e of gangrene, the result of a local injury, as 011(' due IO 
ob..;truction of a n artery would be clearly wrong, and to deal with an example of 11Lis latter 
form in the r-ame manner as with another cine to blood Sia.sis the result of' mechanicnl 
obstruction to the return of the venous blood of a part, would be unscicnlific. I shall, 
1herefore, con..;ider 1he question of treatment as applied separately to 1he three groups of 
cases already f'ornwd . 

'Trectlment of traumatic gangrene, when of a limited nature, need cause but little 
anxiety. It should be treated on ordinary principles of' local cleanliness, by poultices, 
water-drc8..;; ing::;, or tli c irrigatiou of' warm water, with somo antiseptic lotion, sul'h as 
iodine lotion , su lphurous acid, Condy's liuid , earl.Jolie acid, or cliloriclc of' zinc. " ' hen the 
slo~\7:~e~~:~h~o;~l;~:.~J~ ~~1:18~~:~c:t!~1!~.~~1\:rf~~~~u~\~i1; ~~~~1il~\'/ :~~~:,:ti on of a limbi but 
yet dt>fined, wh('ther caused directly by the injury or iudirecl/.IJ by the inflammation that 
followed, tlw expl·lliency of r<'moving the dead part hy amputation is not to be di spu1 ed. 
No more of it, howe,•e r, should be sacriflt:ed than is absolutely 1wcc!-:'sary, and to insure 

~:11:~g~~~1:c~/!;:e f~~i~ :~ i:~:~:·c~h~o ~~~Po~~a\l~c b!~~:~~1~1i1~1~~1~: "~~~1\ ~!:;-i;~';·1~h~r~·ap ~~,!:~~~~~::~ 
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be ma1lc of quffieicnt .,jze to conr in the encl of the stump thnu at the joint. and it is far 

~~f ;~~i~lt~~~~~i]~~i~~\~~~l~)~\&~;f ~~~~~~ 
g<rngrene is e.rte1idi'n,rJ, owing lo the inji."ltration into the ltealihy t~'ssues of the decomposing 
fiut'ds from tl1e parts. . 

:\·::1:,~.~:.,~~:.~.~:~~~.~:::.~:1;~·i::~·~~~.:~:~~~~\'ii~i~· ~~~~·,:::~~~:i~~::·~~~;:::!;~; ·~l~~~~i!f ~:li~~F:::~ 
by amp11tatio11; wliilt• in a ca;;e less scvert', wlH·re the injurc<l limb has a goo<l prospect 
of lwiug: maclc an ust:!ful one, an attack of inffonnnatory gangrene need not necesE:arily 
lead to its lo;;;;;. 

Where the g-ang:rene is due to the injury, it will probably he limitc1l. and may so ter. 
minate that a good limlJ cau r,;ulJscquenliy IJe set'ured. ""lterc it i~ du(! 10 constitutional 
and not Iota! caus.es, :Hnputation of the limb will not arrl'st it; for the gangrenous action 
will in all prohability atlack the stump, and continue till it finds a limit or destroys lite. 
Jr tlH• patient lin_•15 1 morcon•1·1 a line of demarcation will occur, and then amputation may 
lie pcrlOrmrd with a better pro~pect of succes~, whl·rens, if the patit'nt die,;, the surgeon 
will not ha.\'e hl'\pcd him to his end. 

Gan:rr1•ne from a local traumatic cause may be treated succe:<.,fully by amputation. but 
a ;;;preading gangrene the re~ult of a gcnnal or con:<titutional c..1.use t'annot be thus dealt 
wilh. 

Jn offt'ring- thi~ recommend:Hion it is right to add that it is a~rnin~t what is called 
nuthority. Erich:-rn say~," Jn traumatic gangrene. amputation should be pcrfornwd as 
$OOn as tlie g-an~rl'ne has manifo:-ted itt-:clf', without waiting for the line of' dem:1rcatio11 ." 
Sp('n<·e wrill•s, ''In spreading gangrene, amputate without waiting for a line of dcmar. 
cation ." ]li1Tic f'l:t.J!>, "As the only chance of life, howe\·er ~lender, lies in immedi:ile 
nrnp11tation 1 it ou~ltt 10 be pPrformed at once, and hi~h abovt~ the part afli.:ctecl." Brodie 
and Guthril• mig-ltt b(• quoted for a like purpo;;;e, 11nd JI. Coote, in • Holint:!s's Surgery,' 

~~1~~~;,';r~ ;,'c'
1:~11~'~i,~.~.',;i;·1 ... ~:; ;:~~,~~~;;~~,,~~'.\';~'~"~? 1:1~:~~.~:~;'~';, '~;~"~';";~,~~;e~c~~'j::;; 

1~~.¥J:~lf f iil§~f l~~~;i:l/~T~fr::~;@~g§~j~ 
bu~ \~\!~~:~:1 t:.:~171a ::~~:1111~~ ~ 1::5~;~~1~5 i ~rfi~~ a~~~i"~1r c:~:~:l~;;:~11·~:;~~di51 i~:e:~:~ya~:~·o~c~~al~n~~~:~:{i 
~~;~.'.~::!~'J;~:,:~'.!.~~:o:~i~~;~~:~:E~~;~'.~;::j:~i~1~;i~:~~:~Y,:t~'~:~::~~~:~;•;co:"';;:c:~~n;~;~;';;~;~~o~11: 

;};~~\~~!,:[~~~~~~~~:::~f :~;f~z.:~~:lJ~V.\:~~~~ 

~~~i~if ~~~~~f [i~~~{~~~~~~~t~~~~~ 
'n1en amputation is deemed necessary, on the nrrcst of the action the limb should Ue 
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removed n~ clo~<.' n~ po~1'ible nho\·c the diseased part. There exist,;; no nece.::sity to sacri
fict- any tissue, and much le<1S a joint, to makt> an amputation neat. The only point for 
consideration b, that the disC'a:-"ed tissue should be avoided, Uut beyond tht:::;e no healthy 
structures should be sacrificed. 

Jn tlte treatment of gangrene due to arterial obstruction, the ohjects of the surgl•on 
should be to prenmt it s extension, and to assist, when called upon, the ~epu ration of the 
parts. 

To carry out the first of these the mortified parts may Uc wrnpped in some lint dipped 
in oil, with or without cnrbolic acid, a~ indicated byfctor i and the whole extrem ity should 
be rai sed to encourage the venous circulation, and surrounded with cotton wool to maintain 
its warmth. 

Abundance of bland nutritious food should be g irnn, aiclC'd with s1im11lan1s and tonics 

F~;~~~;~~~~:~:~;.,:~~:~~~;~~1~;
1

~:
1

?~'(~+,::;~~:::;,[ l~.,~~:~i~\~'.::::1:~;::1:~::~:~:;:1:~~li:~;,'.,,E~~ 
may be left to n:ltlll'I'; but where hands 01· foet arc involnid in the gan~rene. the surgeon 
should n~si8t nature's process by amputation abo\·e or about the line of demarcation, as 
soon as indicated. 

In "senile gangrene" the interference should be of the mildes t kind, bnt when a limb 
<lit>~ from cmbolic plugging. ordusion of :\n artery, or from the Pffe<'ts of ergot of l"}'l', 
amputation may be performl'd us soon as the line of demarcation lms been indicated, tha.t 
is, pro\·iclecl the gcneml condition of the patient be such as not ro forbid it. 

Where "sphacelmi" tnkes placf': after the application of a ligature to a large artery, 
early amputation is sometimes cHllecl for, it being at times wise to remove the limb above 
the line of Jigatm·e (after ligature of artery) rather than to w:~it for nature lo indicate the 
point, pnrtirulnrly when the limb is c.cdematous from blood sta:::- is and infiltrnt ecl with 
inflammatory products; thi~ practice under these circumstances ~i~ving much con~titutional 
di.srnrbance and economizing power. Jn cases, howeHr, in whieh tin· gangrene as.sumes 
the amcmic form and spreads slowly, a line of demarcation may be waited for, more par. 
ticularly when the con~titutional condition of the patient is good. 

In lite treatment of tlie third group of cases, tl1ose of "stcitic ,gangrene/' cnu~cd by the 
mechanical obstruction to the return of blood from a part, the first thing to be clone is to 
remon~ the cause. In hernia this is accompli:;hed by dividing the stri cture, in paraphi
mor-is by fref'ing- The prepuce, and when it is the result of the applicn.tion or n. tourniquet 
or splints, by their remond, and so on. By thi~ course, if the pnrts involved are not 
irrep~m~bly lost, a recovery may ta.ke place by natural proces:0.e~ 1 their \·enous circulation 
being: aidt>d by position and other means. \Yhen ~angrcne, howenr, has taken ph\c.:e in 
a limb from this cause, its early amputation is necessary, it being- wiser 10 remove the 
dead part at once before the St"' tting in of ~econdar_y inflammation whil·ii nmy .s pread a.nil 
cau::-c more loss of tissue; the Sl.:'Hl of the mechan:cal force fairly indicati ng: the extent of 
mischief. 

Jn gangrene of a limb from a ruptured artery or a.neurii:m, the i-a.nw practice should be 
resorted to for si milar reasons; clcla.y, under all these c ircumslanccs, being unnece:;sary 
as well as injurious. 

HOSPITAL GANGRENE, 
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~~l~!J:e~~o,:!n:~c~-e~~:l;~cf~~~:~·~ $~:~~1 ~:~~1~:::~.t~~~n~.1~~~.~~io::1t :.1:1~i<~~~1:p~~.~:~~i.11~.B::~~~~~l1·~ 
shaq> wdl-defined edge to the ulcer. This form of' the ut!Cction Ddpf'ch <les1gnatcd 

;:0~1~:~,~~~:c.~~:·:1~B¥!:::.~·r:·:.:::~~:::~!1~~"g;::~~;:·~:h~o·~~:;"fcr1~:1~: ;~~,;~f1~1~~~·"~~!:~~~11~ 
the di"'ra,:c. Jn one epidemic the ulcerati,·e form will predominall', in another the 
sloughing, and 1 at times, it appe:i.rs as if one form of the di,;ease would give place to the 
other. 

As a rule, though nor alway:;;, an open wound !;eem11 requisite for the disen."-e to fix upon. 
In 1819, when the ward:;; of' Guy's H ospital were last lilletl with such cases, a contused 
part often took on the action, the atfection commencing as a vesicle the base of which 
turned at once into a grayish slough, which rapidly extended. When it attacked a woun<l, 
tlic edgl's or surface would cease to secrete, but assumed n gray color, and as a slough, 
would spread, 8-mall wounds enlnrging e \·en in t.wenty-four liour~. \Yhen the slough ha<l 

f ;~I~r~:~~g~~~:;~::~-i~~~fa~:~;1g:n1:;~f ~fo~~:1::i~~1.i:i~:~~,~i~;~~~}J~~~Il~ 
~~.n~~~n~~~~~i11lt~1~ ~~~~~t~!:;g~a~3:e~:~:i· a1:~11~1i~~:!:i:~0~1~~~ ~~~n::~\1~~ci~'•:.;~:~ :~:a~i~~gi~~· 
separation would be indicated by a red zone. 

The constitutional symptoms of the disea!'lc in the epidemic I ham witnessed, were 
ab~ent at the out~e1 1 and 1here was certainly neither fover nor 01her diswrbancc to indicate 
the approach of the action ; yet when the local disea~e had once manifested it:::elf, great 

~~~~;1~~:1~:1 ,~:~:1~~~=?i~e~~~~~r1i!~1 '\:s ~!:'~~,:~1~,~~~::~ 1~~~~~1''~rtfc'~:~t~nt.he ~~~,~~t!t~~~i'~~~~ 
subject;;; were attacked the local mischief told but little upon their powers; while with 
feeble subj~cts the effects were more markrrl. 

)[ilitt\ry surgeon~, however, have related that the constitutional often preceded the local 
symptoms. lJennan states this ,·ery clearly; and Thom~on, uf America, fvun<l a like result i 
while lllackaddcr, Delpech, Guthrie, and l\lacleod, found 1lie local affection took precedence 
in point or time. 

It would rnther appear from the descriptions gi\·cn of the epidemic at ,·arious times, 
that the ulceratirn form is more commonly preceded h_y constitutional symp10ms than 1hc 
sloughing-the- sloughing being, apparently, a local affec1ion at the fin~.t. 

During the late German campaign Prcfessor Billroth met with a wound disease, wliich 
he had not seen lwfore, and which he terms.~ cliphtheritic phlegmon," or" diphtheritic 

~~~!1tr:~:-~~:~· '~ 1)ei~~!~io~::~~~~~1c~,·at~11~~~ee~~~~s t~i~o~~:!1~cl~yt l;:~t::: i ~~~11~~:~~:c :~l~~>:~:~:~~: :~:~i;:i~~ 
structun• of thr part f)l'camc lrnrd and ~tiff: from an indura1e'l infiltr:ition. the surface of 

~?.'i~:;
0

~:iih~~~!i:~~:;::·:~:~'"~i~~~?,~::.::J1':~;1:~ii;'.:;:1:.~~-~~,~~~'..i:.~:~_;::~~~~;£:~~:l~~E~:: 
~~~~~~E~~::~~~~ ;:~~~'b\~'."~c:~17:~::~:·~~,~::;~~~oi~~~~=~;~,~ :i:.:~~;~i~~e~~·~~[.~i:;~;~~;e~~! 
of septic or pyrem1c d1sca5c, anrl perha:1s, certam conclit1ons ot the secretions inclined to 
coa2:ulation may frwor ils production . 

tai·~~~::~_; '~ ~~:~;~:t~~'t71~.:~~e afi~/v~~s/:~ a~~s~5 t~~;;~;~s~~:i~!~r~"~:~ 1~~0~~1 ; ~~:1~~~~~ ,n:1
1

1
; ~\~:~ 

use of snch ant1~ep1 1 cs as may be prel~1..-ed 1 and clo~e attention to nil sanitary measures 
should be scr.upulously obscr\"Ctl. Durmg the early stageo of the disease irrigation !'eems 
to be the best local treatment. Spon_qes should nei·cr be employed. The next object 
shou~d be to ~ake awa.IJ.al.l slonghs an_ri pu~rescent mrilerial, and this must be done by 

~~~cl1~~~~l)~~~t1:;~~ ~:1~.~~~s~;.1fi1:1~,~1!~~1 ;t\~~~t~1c~~~t~s~ o:,~~~~~elt~\~:c:~~: t~!~~;:~;~L~~1~l~~:~~.~~ 
~:te;:::~~: 0s;

1 ;:~~~~:11 °~f '::1ee ~~~;~ing:he third aun 1~ local applications to pren~nt the 

th~/; i :.~:~~d a~~~·it~~t~~1';t ~~i !~;~l~i~n ;;~~ ~~~~ei:! fo t!1~e~~ i~~1~!1,~ ~~lic;l :.~~:: ~:;i:::! y i ~f ~ll:,~1'1\~ ~ it coul<l percolate. 
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To apply the acid, write~ 11..,.cllbank, "the sore must be thorong:hl.v clran~ed, :rnd all its 
moiMun• nhsorbed by lint or tow. The surrounding pnrl8 mu"t next be defended with a 
thiek layer of ointment; then n thick pledget of lint, which may be COll\'Cniently fo~tcncd 
to the end of a 8tick, iA to be imbued with the acid, and to be pre:-:-ed steadily on en~ry 
part of the di!<l':l"ecl smfacc till the latter is converted into a dry, firm, and in1;.cni;.ihle 
mn"~· The part may then be covered with simple clres:'ings and clo1hs wet with cold 
water." 

Dr. Goldsmith, of America, has spoken very highly of the value of bromine as an 
application, which arrests ulceration and turns sloughs into tough deodorized rissues. 
Others ali-o, have adduced sufficient e,· idence to prom its \'alue. It should be applied 
freely, ns is the nitric acid, to !he whole surface, its npplicntion being repeated when the 
slou~hi ng or ulceration spreads. Jodine and the oil of turpentine ha Ye i\lso been adYocated, 
the latter, it is said, has the power to di~solve the sloughs an<l change tlie action of the 
disease. Delpl'ch and !'ome surgeons speak highly of the actu:.il cmllery, and when the 
galvanic cau tery is to be had, it should be used-the object of :\11 these different plans of 
treatment being to excite a new nction on the surface of the wound, and to destroy 1be 
sloughing tissues which, doubtless, by mere contact, haYe a power of kl:eping up or propa
gating the di!'en"-e. 

Whe11 the <;:ore is extem•ive. an anresthetic .!lhould bP administered <luring this local 
treaunent . Aftl'r the cauterization, the surfac{· of the ~ore e:hould be dressed with the 
permanganntc of pota:;h, carbolic acid, or iodine lotion; opium should hf' added to allay 
pain; bromine in solution, two drops to the ounce of' water, is also beneficial. 

Dr. Packard, of Philaddphia, prefers the use or powdered sugiir or thick syrup, sugar 
being a hydrate of carbon which dO<'s not give up its oxygen nn<l well known for its 
pre:sen·;\tiYe powers in the ca!'e of' mf'ats. Ile dusted the pnrt!'I with the sugar, and 
c·o,·ered the whole with wet lint. \Yhen odor exists charcoal should be mixed with the 
su~wr. 

The con,.titutionnl treatment consists in abunrlnnce of light nutritiou~ food 1 milk being 
administered as freely ns it can be taken, with sufficient stimulants to maintain the circu
latory system and n"sist digestion. 

Tonics, such as quinine and iron, are often well borne in large doses, five grains of tl1e 
former dissolved in half a rlrachm of tlw tincture of the perch loridc of iron being :i good 
recipe, or, when quinine cannot be taken, the tincture of nux vomica in ten-drop doses 
may be subst ituted. 

Opium is an aclrnira.ble drug when the ulcerative n.ction is pn'i'll'tH, hnt in the sloughing 
stage it iii not RO satisfactory. 11 may be gin:!n in any of its form::;. Chloral is probably 
a good remedy for a like purpose. 

ERYSIPELAS. 

r;RrSIPELAS is n sprcific cl:seasc due to the presence of some blood poison that has 
probably been in1rocluccd into the body from without. Jt i:i intimately allied with other 
blood poisons, such a . .; are found in scarlet or puerperal foyers, or l't'ptic·a·mi:\ in any of it:-; 

!~r;es1;e:~ri;1~~~~~~.~~~~~~ll~et;21oc~=e~o~~~:·~:l~;ke~t :~.:~~t ~'~ G~.~~!~a~1l~~~;~\)fil~a~1~i~~:~~~~: 
years ending with 187G out of 9255 surgical patient~ which were admiued, or 1·8.i per 
cent. .No less than 253 case~ were howen:r admitted with tl1e affCction, and some of 
tho~~ recorded as having been transferred from one of the WHrcl~, simply prtii::iecl through it . 

It milnifosts its pre:o;ence in three form8 :-A~ a <liffu:-ed cutaneous infl11mnrn.tion, 
'' ~implti cutaneous erysipela5 ;" a~ a diffused inflammation of' the cdlu lar Lis8ue. '' diffoi<etl 
cellul:ir inflammation;" and as a diffused inffauunation ot" hotli F:kin :md cellular tis:;ue 
com Lined, "phlegmonous erysipclao:. i'' the two latter being induded in the expression 
"cellulo-cu tnneous." The state~ of thp, sy:stem, tht: tcmpemment and liabits of the indi
Yidun\, hn\"C much to do in rletermi ning the form of the utfoction . \\'hen the cli8~asc 
follows an i11jury1 it is called "traumatic i when it occur8 1'pontancously, it is styled 

,, i ,~\~~~~~~~~j;:u·ity of cry,:ipelns lies in the diffuRecl <"ha:·actl'I' of Ll1c intl:11nmation and in 
its atonic natun" lL is both i11/ectious and conlagio11s. 

The attack is occnsionally preceded by some constitutional Lli~rurbanc~·. hut as often as 
not such hn'l not been obsen•t.'cl; the RE'verity of the :.i;encral symptom._, moreo\"er, in no 
way bean~ nny proportion to thnt of the local di:ot':l'=-c. Febrile symptom;;; u:;;lu.:rf'd in by 
chilliness nurl rigor, are the most common, th~ Longue being probalJly a foul 01w, and tl1e 
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bowel,.; ('Ollstip~ted or relaxed. Ac; the disease adn\ncrs the fl'vrr runs hi~h; delirium 

f ~;~~~.~~~r ::1~::~i~,~~~~::·:~if~i;A:~r~,:i~:;:;~~~'.~::~:~1~~;~;rji·u~;;:~~,?'~~~;~:~}~~~g:~~ 
fast (l'ide figs . 4 and.)) . When 1hc temperature remains high, a bad prognosis should be 
given . 

ThNmogr;•ph or rry1oi11,,lull ~Upl'nl"uing upon re
moval of tbl' tu11al bonr~ afrer the traumatic temperature 
had11uh11\dcd,11howini;'TRpidele\'&tionoftempcrature
nearly J degrttg-1U the oueet of the dheue and steady 
fllll 1lt1riu.:; con,·aleecence. C11.~e or II. B., ret. 32. 

Fio. 5 . 

I • Thermogra1)h of orysipda~ lu Dllln, iet. 29, after re
rnoval of 11arotid tumor. Operallon (day l ) followed by 
aJ\i.!ht traumatic (e\•er, day 2,11nd 1>teady fall in tl"W· 
peralure. Elevatiouoftemperature,day4,wheubluah 
flnt liecamo vi,lbll', and t1teady r iae for three daya 
dtiring locrea~(' or dl~l'n~e with rapid rail on ita ~ub.•I· 
deuce. Coo\-aleaceoceoollthday. 

C. <lt• :\£organ, X11nneley, and H. Bird assert, that if thr pulse rise in freq~ency after 

~:~~1 ~i:1~ ~~o~:~~~\~~·~i ~:~ed:~<li ~;.st ~e\-~:;t ~~~e~if ~1 ~ibo~~~11~~o:;'~~o\:~:~r~oe;i1~~~~i;~1~5 :i~l=~;-~;. 
thl'!' occur at all, it may possibly be rorrel't. 

Frank has pointed out that when a patient has had febrile symptoms for some hours, 
attcndcd with pain, tenderness, and swell inµ- of' tlw lymphatic gla.ncls of the neck, there is 
no doubt tl1at e rysipelas ii. coming on. Chomd held tlie same view, and Campbell de 
l\Ior~~n re lates" that Bu~k is so convinced of the inrnriablc occurrence of affection of the 
g-lands before erysipelas upprnn•, as to consider it a p:ithognomonic 1'ymptom," and he 
Ll'iil'\·es th:l.I, although the blood became aflectcd, the nctual primnry seat of the local 
inthunmation wa" in the a.LsorbPnt !')'f:.ll!m . Sometime.:1 swelling and excessive tf'nder
nCl'S of the glands precede by many hour:;; the appearance of a blush on the skin. These 
\·icws accord well with those which Dl'. Bastian brought Lti!Orc the Pathological Society 
in HHi!), La~ed on the post-mortt:m examination of a mnn who died from erysipelas in n 
:;late of delirium and srnpor. In this ca.r.:.e finding the small artcri('S and capillaries of the 
lirnin ph1gg('d with embolic ma!',:{'s of while blood-corpu~cle~, he ~uggestcd this condirion 
as the cau-.c of the ddirium . Il e stated "that the bloorl chan~c i::; a general one, and 
through <:very part of the body this blood is carried with its rebellious wliite corpuscles, 
so that we may expect that in all organs alike the same oblitcratiom of small arteries and 
capillaries take place." Thm:., when thof'-e of the liver nre i1woh-cd 1 jaundice may be 
produced, and when those of' the kidney, allmminuria, these conditions IJeing occasionally 
found in erysipelas. 

11' we atccpt Dr. Ba'itian's obserYations pathologically, and look to the condition of the 

~~~:f:~~l~r~~~E~'.~~fffe~~::~fi:~·~,r;s0~if·~~ 
Local Symptoms.-ln the simple form of cntancous erysipC'la'\

1 
mere excess of 

!~~~~:;;~~~:~i,;~~\i~;ff ;~r::'.~:;~~~~~:..~~g~:~~f ':~5;.\;f ;f Yfil~~~~:f i;~p~;: 1~~~~;~~~:,~: 
rnchcatc w_dema. Jn a day or two these symptoms will subside or disappear, the cuticle 
de,quamat1ng. 

Jn the more ~<',·ere form of cutancou1' erysipda'I, the \·no:::cularily of the 8kin will be no; 
intc1.1;;c a~ ~n th~ simp~e, but it may be .more lh·ic~. Jt \~·ill he n,..:o(·iakd wi1h :-ome per
ceptible thickening ol tlic partS--the mflamed tissue!) foeling rail:.cd on palpation. This 
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inflammation will sprC'a1l rapiclly in one or other direction, somrtim<';:, occurring in pntehc~. 

~\~~1t\l1~:ci1i1l1~~~f~1~;.~fii(1l1~1~: 8C'l~~rt~11~~~ nS\~;~1f:~ull~i11·~~i~~~~~cl~:i;~:.1n~~l1~~n~;:cw!!!r1::d~icl~~n:~?1~~ 
ing either a c l l't~r scrum o r a blood-stained or sero-purulcnt fluid, the latter form indi
cntin:.r great depression. 

In the head or 01her parts whl•re the skin is tight, the fc•eling of tension is \"l'r_v g:rC'at 
and the surface looks shining, 1he ICatures being ahoge1her obliterated. There is rarely, 
however, much pain. The border of inflammation is i1wariably well defined. 

The di8l•a;:,e runs itl'i conr~e in about ten days. During the fir:-;t three or four ii 8prc:vh. 
and, ha\'ing reaclu·d its height. declines, the redness and swelling graduall y subsiding and 
the i:;,kin dcsquamating. ]11 some cmil'S a local suppuration takt•o place, and this is :~lways 
to be suspected when any local rcdncs:o; remains after the subsidence of the inflammation. 
Jn the eyelids and o ili e r parts containing loose cellular ti~sue such a r<·sult is common. 
In the cachectil' subjt'C'L the db•ease is always more redematOU:-1 than in the healthy. Whe n 
it attacks a wound the ~c1w1·al symptoms arc the same, but tl1c local con.,.ist in arrest of 
sec retion in the part, and then ukcrntion. \\rhere union ha!'! t•xistl'<l, disunion nppears, 
stumps and wounds i;.omctime!\ reopening and clisclY~rging a thin il.'horous fluid. 

After the di.;;eH"C hns subsided, repair is usually slow, but at time~, it goes on healthily 
to complct<• reco\"cry. 

Simple erysipelas, unless in the feeble or cachectic, is rarely a di~pac;c of' much da11ger. 
""hen it attacks the scalp after head injuries it is ex<·Pptional lo fin<I it followed by had 
conseqmHH'l•;:,. Jn free living- subjl•Cts, and in others who h:n·e bad \'iscera, it is a <lan
gerous afti:ction, liglitin~ up latent disca~f' that often prO\'CS fatal. 

Where !II{' f'r_Y:'iipclns a11acks tlw mucous lining of the throat, fauces, or larynx. it mny 
from metl1a11ical call:-l';.;., th1·ea1t·n Iii(-. 

In some Ca$es the di,;case n ill affCct different parts of the body consf>cntin•ly, or !rave 
one spot to attack suddt•nly another. Such cases usually indicate wan1 of power, and 100 
often are found in tho~e who hiwe some organic disease of the kidney or other excretory 
or;ian. 

Diffuse cellular inflammation may clinically be looked upon a~ a form of C'ry
sipela-., Ilic disca"e allacking prim<1rily the cellular 1is:::ue in~tcad of the skin. lt is 
characterized by the same diffused form of inflamm:ition and hy the i-:une atonic characte r. 
It is, howe,·cr, more frl•qucntly the result of some local injury ~mch as a punctmcd or di::i
!'ection wound than ii' the s imple form, and it is even found in patients from whom no 
such history can be obtained. Jt is generally associated with nhsoriJent inflnmmation and 
glandular l'nlargcm(•nt. 

The di~case appears as n diffused swell ing and incluration of the cdluhr tissue or the 
part affected, the ti~~ue~ feeling infiltrated and brawny, and the ~kin !l'n!'e from o,·er-diR
teu .. ion. \\'hen suppuration or sloughing of the cf•llular ti~suc has taken plact-'. fluctuation 
or crcpitalion will be detected or the parts feel bo~gy. The skin, if uot prniou~ly i11flamed. 
will now participate in the disease; it will inttame, ulcerate, or sloug-h, to permit the t:~cap~· 
of the pent-up pus or ::;toughing cdlnlar tissue. "Then re:::olmion takes plal'e at an early 
period of this affection, the skin may t:scape uninjured, bnt :'luch a rC'sult is rare . 

The coni;titutional symptoms attending these chang-es in the ccllulnr tiR.'!'!llC are alwnp 
thu"c of' _great clepre:;sion. The fobrile ~ymptoms will be of the typhoid typ<'. the pul~c 
focble from the fir:-;t although rapid, an<l the disposition 10 sink Hry marked. Profu.:.1• 
S\\"Caling- i'l an early nnll <'01151ant symptom. Delirium albo is ~ometimes pre~ent. Yisccral 
complicationR are, as:\ rule, the c:1L1se of death. the connection bMwet!n tl1is atfoction and 
py:rmi:i hf•in~ n~r:' clo~e. 

Phlegmonous erysipelas is a comhin:i.tion of the two former. 1t iR for more 
F-erious than the simple, and a~ much . .,o as tlie cellular iuflammation . His chnrncterizcd 

~l~:~~~i~'.~::~.~\:::~~;~~~~'.~:~:.';~ig ~l;~~~::~~:~:~~:~,~:;;,i,~~:::~~~~{~:,:~~;:~;~:: ':i~:·;~.:,:~;;~'.~~~;,:~i:;:'.~ 
with wl1icli it is accompanied. 1t is common ly the rPsnlt of :'OmP punctured wound or 

~~~~\~1 i~1t~'~ 1 ~~.7, t~;~e ~~i\1:1 ;~~;.~s~~1~i~~;1~~~~:~;:1~~~~~u:.~{~~!s~~ri~~d~~s~~1L~. a ~~a;~·i~Yfi~;~; 
the parts'' ill feel more !"'olid, and pit on pressure: the boundary betwet•n the inflamed and 
uninfiamcd ~kin will be lells marked, and out~idc the limit of tlw rt:dness the skin will ft-el 
unnaturally firm, nnd the cellular tissue beneath as if infiltrated. 

As the disf"nsc prog-rcssell 1 and the cellular tissue beneath tlw inte~ument becomes infil
trated with inflammatory products, the skin will be made tense, and cea:-;e to pit on pn:s-

4 
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sure; uniform hnrclnci:s of the tissue gi,·ing place to a SL'n"e of Auctuntion, as of fluiJ, or lo 
a Uog~y, quag,2'y, crepitating: feel of sloughing cellular tis"ue. 

lf the ca.;e l>e left to nature, the skin will become thin and ukernte in parts or slough 

~~~;ff f g;~:~:~C:l~i~~~;~:Df !l\~~:~:f i~~;:;:;f i~l i:~);::~~:.:r;iJ~f~_}!f ?!~f.~i~I~;:ij:~~~· 
fol~~ ':::~~~;.l;::~~~~; r:~~·~~.e~;~;c;'·~~:i~~~ic:r::e:ti~1 ~~t~·~t~~ 1~~~~~:!i~~~~~1\~r tissue is confined by 
tl1c fascia to the :-ubcll!aneou:. tissue; but i11 !'Orne ins1ances, when the cellu lar tissue that 
separates the muscles bt•comes involved. the ca.;;;e a-=sumes H far more seriou:; aspec·t, for the 
suppuration is 1hen of' a hurrowing kind, the sloug'hin~ more extensin: 1 and the prospect 
of rt"covcry, with an u~<'ful muscle, becomes ''ery slender, because musclt!S and tendons 
may not on ly slough wholly or in part, but on recovt:ry tnking place, they bccomt: so 

~.!~~~l1y t~~~11~~ll~~~c~t1t~~~:. '~'.1\111e~1~o1~1:u~11il~~a~~1s~:~~o~: 1 ~~· :~11~y I ~~~~d11~e~~ls5f!1~t'~:.~~·,i 1;tg st~ft~~11~~ 
immovable extrem ity is often met with, thti hand becoming a kind of fin . 

The constitutional symptom~ attt'nding phlegmonous e1·ysipel11s vary considerably; their 
8cvnity depends much upon the rapidity will1 which the disease spreads. They are, how
e,·er, in character the same as are to be found in other forms of the affection, though pro
lmbly more se\cre. The rigors are more marked, the fever higher, tht' pulse more rapid, 
and the tendency to fall in power always marked. Thus, in the second sl:tge of the dis
ease-the suppurative or sloughing-the rigors frequt•ntly recur; cold sweats and feHr 
intervene ns in an agul', these attacks being indicati\'e of suppuration. ' Vhen the local 
utfoetion is undergoing repair, or, al any rate, has ceased to spread, and these" fals.e ague 
tit~" pcrsi~t, some internal or visceral compliration may be looked for, as the blood becomes 
po:i:.oned as in i:.e111iexmia, and often lo the extent of' destroying life. 

The path ological appear a n ces nwt with in cases of death from erysipelas ha\'e 
been kin<lly drawn up for me by Dr. J . F. Goodhart, aftt•r a careful analysis of the post
mortem records of the hospital. They admit of bt!ing cla.~sificcl a.s local and general, the 
tormtir including :111 tlio.sc morbid changei' which occur in the primary focus and in the 
snrrounding parts din·ctly t>Xtending from it; the latter, the \'ariou.s alterations of Lloo<l 01· 

tis.s11e found in any secondar,r foci 01· in tlie system at large. 
The local changes rnry according to the se\'er ity of' the disease nnd the rnpi<lity with 

which it taui:.es deHlh . 
Jn tl1e slighter forms, where it hns not been the immediate cause, but has supenened as 

an intercurn::nt iiffcctiou in the course of some other discast. it may often happen that no 
morLid appearance is visible post-mortem indicating Pl'J!'lipel:is. Again, the skin alone 
may be atfoc1cd either with a mere faint pnrple cli:sroloration or with slight mdema, or, the 
thl' c111iclc may bl' rrii~ccl into bullre or separnlcd more or le8S around. In more pro
nounced cases. the n.reo~ar tissue beneath the 8kin and along the 1endons and intermuscular 
8l'pta has nunwrous minute eccliymoscs and extrarn8ations of blood in it, antl i.s of'tea 

~~::~~;~;~;:;::.!i~~~~·:~:~~:·~~;~~ti~r~ :~:~;:~~~::~·;!·:~~~1:.~~:~~~~~~;~~~l~~::~~:~~~.~i 
death has been very rapid and no other morbid appearances are seen. 

th!\i\:c~~~i~n:~,~~~::~\ 1~:~ ~!~~n~~t~~~1~~c~tl;~n~1~: t1~1~~ ~~e1~~r::1~101 ~~~~1e11~c~I:: ~~~~~~i~~t~~.n 1~!· 
~~:~1e~1~~~l~::~~t cti~::~t;~~~l'n:1~:~~.:11~~~~;.c:~1t:~e~~~l~~8~~1~:~~: intermu~cular septa, sometimes 

~<~~l~f ::i~~t1'.: t~~:;j::f :~~~~:{:i~
1

1:~i.~J~ f ~~\~",~ly;i~~f~~1:~~li::~~~~~~~i~;~1~i~t:~~~;f:!~.~:~ 
tuUe of semi-organized clot may line tht! vein, and within that will be found the brokcn
down. clot .which it is oftc1~ _impossible, minoscopicnlly,, to di~tingui8h trom 1105• 

lt 1s qmte ns common, if not more so, however, to fmd the ,.e,.st•ls unaffodcd as to find 

~~~~~~J:;f r~~~§~@~~:~i~i~~~~~;~;;;;~ 
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and are frl'quently s.urroundecl by the same kind of serous ftuirl a~ is found in the immecli
alC nei~hborl1ood of the prim:irily <li1"eased ti$sue. Tht' tio:sucs of all the diseased parts 
arcs.aid to be crowded with small vegetable organisms called bacteria. These constitute 
the local changes. Jt may be as wC'll to add, perlitq11', "lien crysip<·las afft•cts 1lie scalp, 
that a yellow color of the Yault of the skull is often obl'{'l"\"Ccl, aud al:-o that suppuration 
bHween the bone and clura mater and suppurati,·e arachnitis and meningitis arc not very 
unuHial sl'quences. About the neck it may he followed _b_v c.cdcma glottidis, and occa
sionally by pericarditis or suppur:tti,·e inflammation of the rnediastinum. 

The morbid appearances in the system at large are similar to t!Jose found in septicre
mia from other causes, ,·iz., ecchymoses about the pleura and pericardium; a fluid ~incl 
sometimes treacly 1'ta.1cof the blood, congested ki1lncys, and a softened state of th<.· liver and 
spleen. So soft, indeell, is the la.lt~r organ that were it not for the capsule it would at tinns 
lul'e all shap<' . The blood has been said to contain bacteria, but ] h::we ncrnr found such 
durin~ lifo, though they a.re s.omctimrs present when the blood is examined ::i.ome hours 
alter death. In addition to the;.;c general clmngr;.;, !<Cparf\.le foci of diffuse ccllulitis are 
found-i11 both fo1·carms and in the calf of the leg, for instance, after a primary erysipe
latous stall' of t\1(• scrotum-and in at least two recorcletl c!\.<;es a similar diffuse ccllulitis 
or myocartlit.is k:..."" hcl'll notict·d in the muscular wall of the \1eart. Patients with erysipe
las nre also liable to suppurati,·e peritonitis and pleurisy, which, though commouly so, are 
not neces:-arily dt<tcrmi111 .. •d hy the presence of a 1rni~l1boring wound. A subject of hernia 
or oni.riotomy at a time when erysipelas is rifo will be likely enough to die of suppuratiYe 
peritonitif:.; while another who has undergone an excision of the breast may die of a 
similar form of pleurisy without sl1owing any external evidence of erysipelas. 

A wound, howt'rcr, is not necessary. For example, in a post-mortem made not long 
since, a lady about sixt)' liad been nursing a friend who died of some fobrile affection 
ealled u low foH•r." "·it11in a few days she her:-elf betame exceedingly ill anrl clit!tl 
quickly. The i11$peetion re,·caled what had only been C''idcnccd by the faintest blush on 
tht:: 8-kin during lifo-,·iz., an l-'arly suppurative inflmnmation of the cellular tissue of tlw 
right ax ilia and pC('lOntl rC'gion, and pus on the surface" of both plcurro; all this without 
any external wound whatever. 

As occasional caUf:.l'S of death in erysipelas may also be mentioned acute lobar pneumo
nia, and a diphthcritic sloughillg of the mucous coat of parts of the bowel; while to com
plete the history, it must al:o:o be sai<l that at times when cr.vsip<'l:ts is present in an 
hospital or its nei~l1borhood, not only are casr·s of pyromi:·l with the known manil'estations 
frequtnt, such as abscesses in the viscera and pus in the joints; but patients suffering 
from chronic suppuration becomr feverish and die without, iL may be, mly ad('quate cau!'c 
a.ppearing in the ,·i~cera. 

Jn this description of the pathological appea.ranccs fotmcl in erysipelas no attempt is 
made to distinguish bl!tween it a11d cellulitis. The morbid changes in IJoth a.re the same, 
and it is as impossible in the dead house as at the bedttide to separate the two. 

T1rnAT:UENT.-The disease in all its forms being essentially an atonic one, nothing like 
"antiphlogistie" remeclirs are to be entertained, and in the simpler form;; which h:we a 
tendency to run a ddinire course, the practitioner has merely to guide his patient through 
tile atta<'k, and to w:\l"d off whatever might pro,·e injurious. \ntli these ohjecls when the 

~~~~~~~:~ ~~~:~~~(::r~o ~'::1~1~ t~1:1~ :~~e ii~::~:~;~ 1~:it~1f ~~~~~!~'~7L~~i~7~L11;~f~~~d1,11:~;~~~ 1t~se~;t:k ~:~;~ 
beef-tea, nrc probably sullicicnt remedial mt'ans; the disease, on the third or fourth clay, 
aLta.ining its hl'ight, and then declining. 

Should any fol'blene!'S or waut of power appear at the b(•ginning or during the course of 
the disl'ase, tonics arc indicated, and of these iron 1'-C'l·ms th(• bes!. The tincture of the 
perchloricle in lialf-drachm clo.;:es, or more to an adult freq11c11tly repeated, with or without 
quinine or strychnia, acts n.t times like a charm. Its use was introduced to Br·itish sur
g<'ons by Dr. JI. Bell, of Edinburgh, in 1851, and stantls umivallcd, ail bough Yclpea.u, in 
181 1, had previously declar~d its value. It clonbtl<'ss oft~n cuts short tl1e disease. 

th: ~k ~l~e 0~.a~~~~~l(~l:~~0~1t~1 J'.1~na~~c:~~~1 ;n: ~~:~ ~::~cf~ r::~ 1~:~~!~11~ ~::e~~l~\~1~n~~~;~~ .ap1wars on 
"'lien foOd cannot be taken, stimulants must be substituted, and it is often possible to 

introduce into them, and particularly into stout, some essence of meat. The form of 
stimulant must depend upon <•ircumstanccs, but, as a rul<', tliat which the patient has been 
in the habit of taki11g is the bt:st. When brandy i:-; ~iH·n it should be mixed with milk 

~~~t~r~~1~!, b1~i1~1~,·~l;~·~t~·~i~::t1i1<~1·: ~~\ ~~l-' g~;~;:1~n~~1l::~;~:.~~~~o~:~~I. The amount m11st be regulated 
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Uypnoli<'S or i;rilati,-c._ shoulil be u~erl with caution, for th('·'· are not uo;;ually ber~cfi~·!nl. 

~;~i~!1c<J~;c~l,1 l~:::t t~:l:;;1 ;e~~e~ ~a~!~~; ~!~~~~~:· h\l;~na~~11i1~~: i~\ <'i;:11~~ '::~~l:~;~l r!~~:~~~~~~en:::<!1 '~; 
other~. 

!:; 
1 
~£,;;~~~;·~!i~~,~~:::~~:~~·.:~~l;~~r E:·~:::~:~~~~;;i~£~~!.j:::~0~·~~;i;~:.~::~:~~~E::1~t.~~ 

of diet. 
LoC'AL T1u:AT'IEST.-Tl1e inflamed parts should always he kept w:mn :ind raisf'cl, air 

~!~~~·~~r:\:::·~·~t1;~l~::~::;~~~,~i:~~~~~E~~~2~··~~::~~.iF~~
1

1~::~
1

~~~:;::f ;::~ ~;~:';·i~~~~~:::~~ 
poppy, hop, or chamomile. Cold application$ are injurious. 

Jn the face and head, when tlu• parts are wry tense nntl painfu l, relief is readily given 

~~n~tl~~~~i~0~~f11~r:f.t~~~~!° ~;i~e~~1~ 11~~~~~; :~~~1~';.~~~1~; 1~gy ',~~~r 1~k~;>J:;·ii~~t~~:~ies of s~al l 
l\Jr. Luke thought highly of' the free use of collodion, a.pplied o,·er 1he part; )fr. ?\or-

::~£. :::~·1:7:~~I::~l~~~1:~~,;~£~1~;:~t:·~i;:;~~~\'.~~~z:i·::'.~:. 1~i~££.:;~:~:~e~1 ;{;i';f,~;~~1:· 
purpose. I ha\'e employed at timett all these, lihwiloie a mixture of iron and glycerine, 

~~:e~1~71~~:~!1~:1;1~~a :~e ~~·;~,n~~:~~~i~· ~::':c~0~f i:1~r:~11~~ t~!~;, 1~11;~;~~;~~.~~·1~~~~~~.i~cS~,~~ ':\.~~~~ 
ican sur~f'ons spC'ak strongly in fa,·or of the application of a ~olution of bromine on lint, 
with oil-i:;ilk over the whole; and <1uite recPntly the subcutn.neous injt'ction of a !'=Olution 
of carbolic aci1l hns been highly . ..;poken of. Mr. De )!organ Oclieves there are not many 
things more comforting to tlw patient than a thick layer of cotton wool placed over the 
part. to which powder or collotlion Inv;; been applied. 

The local treatment of the cellu lo-cutaneous forms of the diseMe must be 
conducted on the s:une principle~ :.is the simple, buL as fl.oon as anything like tension of 
the integument appears-this tcnRion being cl{'arly caused by the presence of inflamma
tory exudation in the .subeuttuwous ti!'=sue-incisions should be made deep enough to allow 
of the escape of the effused !"Crum from the cellular tis~ue benc>ath the skin, and long 
enough to relieve the tcrn•ion of the whok. Some, and amongst them the late Sir \V. 
Lawrence, recommended the inci.sion to be free, so as to exlt>ncl the whole length of the 
affected pa.rt. Others, among whom I claim a place, prefer a greater nurnher of limited 
incision.:;. These limited incisions answer the $nme purpo:;e as the long, and are not 
attt>nded with .so copious a licmonhage, or with so f!;reat a risk to lift» E\'en after these 
the bleeding is at times profu"e, but it may generally be readily arrested by elernting 
the limb and by tcmporal'y pn.'l"!iUre. 

"\n1en suppuration and sloughing f'Xil"t the surgeon mu,.,t let out all mattn as soon as 

~;:::~t~~~;~~:ii~~~~
1

::~:·'.'.\~.E'.r::~~~: ::::~.~:~~~!~\:~:1~:::.~1~'.~ 1~;:~;:0;~~~:~~1~:'.~;;;;~:~~~ 
doing of the ca.se. Comly'~ fluid or iodine lot.ion "hould he employt•(I. De )lor"an pre-

~~[~~i~i~~f tf~;~i~(~~~'.~!i~~~~,i~ 
never be m~ed . Plenty of f're!-il1 air ou~lit to be admitted into the room, but no ~lrau"ht · 

~,:~~.~~:~~~~;~~!::::~'.:·~~,;~;;~~f \~~·~;:::';~~"
1

:i-;;.~l~·~~~,:fa:;:~~;~,:!I,:;,:.~~I;1;~~:::~,~;r:;~:;~ 
charge of such a ca~P, he should allow a.~ much time as po;:~iblr to intervene before 
doing so, and then should attt'nd ~nly after lw.\ ing changed hi~ cloth<'1> an1l carefully dis
inferted his hand!'=, for there i~ a direct connection between erysip<'las and puerperal foyer. 
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ERYTHEMA. 

Ervthemn. finds its place h('re, ns in ils clinical features it h<'ars somt" re~rmblance to the 
simplt• cutaneous erysipehs, and has been mi~takcn for it. J t appear:\ as a roseate or more 
vi,·id injection of the skin, of a local or general charaetcr, di1:appcaring 011 pressure, and 
accompauied with some slip-ht d<.•grce of cedematou;:i swcllinJ:?:. 

In its mere tnwsitor.IJ form, wlien it appears as a ('Ulant'OllS hypcra>mia, it may Le 
re~arded as a :.ymprom of some bowel or intestim\l irritntio111 indul'cd by irregularity in 
diel, or other cause. Jn ~o-talled bilious subjects ii is IJy no nwnns uncommon, a local 
patch of' rcdnt·ss on some part of the face, or other part of' tla' bo1ly, often indicating tlie 
approach of a" bilious attack." lt is found, al~o, when.! organic disease of the intestincs 
is present. In other cases it precedes an attack of smallpox, atlemls vaccinia, and is 
common in children. 

llel>ra gives the tPrm er!Jlhemafugax to all these symptomatic forms of crythcma. 
Erythema, as a disease, more commonly atlacks the extremities than the trunk, and 

the dorsal snr/'a('es in prcforence to other parls. "rhc11 th1• cf11orcscl'llCC appears in small 
patches of papules or tuUerdcs upon the fingers or han{t.;;, the terms E. p<tpulatum and E. 
tuberculat111n are rC$pCctivtly giv<'n. 

"Then these patches a"sume tlit' form of a reel rin,g, the term B. mum/are is applied to 
it. \Vhcn a second rin;.r forms around the first, before ii ha:-; passed away, or when it is 
rC'prc."entccl by a small 5pot, the E. iris is formed; and where many such circles or half
circles app<'ar to;.rethcr, and touch or coalesce and ~pr<·ad. the E. circinatum and E. gyra
tum nre re.-.pectinly pr1•se111. \\-il~on mentions a ca~{' in which tl1e E. 9.IJratum co\·ercd 
the whole body; but all the:se cliffCrcnt forms of crylhcma must be regarded as diftCrent 
stages of the same tli-.(•ase. llclml. says, "it will depend on the period at which the 
patient comes under medical ob~en·ation whether the case shall be diagnosed as E. papu
latum or E. gyratum." lie give~ one term to the whole. E. nwlllforme. As the di~ea::.e 
subsides, a ::-.light dcsquamation follows, and tl1cn some :-.mall depo~it of pif!menL Mr. 
1\Jorrant Baker describes an Erytltema serpeus which follows a ~light, probably poiso11ed 
abra . ..;ion, and spreads in a circular manner1 leaving the injured part well. It generally 
occurs in the l1and. ('St. Barthol. Hosp. Rep.' vol. ix.) 

All thuF-e forms nm a dt•finite course, and have a tendency to g<'t well, lnsting from one 
to three or four wcuh. They require for treatment little else than a well-selected diet 
alld nttention to the bowels. 

~f;;~t~~~~~c0n~~lurt~ 1 ~~ ~:::~~l~:~ri~1~ ~i1~~o~~~l~i71~:?a~1ta<~:h~fk c~~l~~~il~hantiasis is worthy of 
notice. 

Er!Jtltema nodosum, however, is a more definite afft•ction; it is found in botl1 ~exes, but 
more commonly in the female; it is also usually ~een upon the leg~, but not rarely upon 
the arms as wdl as other parts of the body. lt s.hows ir;;:clf' in raised and tender orn.l 

~Jl~t:~l~~·5a~f o~~~~:~t~::~:·~:t\b:f1;~~eJ,J~~~~e~r1:: :·~!ecso~~~~.501:~t ~~·~;gt!:~.~ :~~:e o~~·~~ ~;~~::1~ci ~~~::~~ 
but as they die away they become of :i. livid hue, appear like bruises. and lastly am of a 
yellow tint. The cutirlc always desquanrn.tcs. \\'hen tlw disease is limited tlwre may 
be no constitutional di;.;.turU:rnct', ah hough occa~ionally so1ne fCUrilc symptoms appear, and 
there is usually some evidence of derangement of the dig{'sti\·e organs with a foul tongue. 
As oftt:n :is not, howe\'Cr, lhe local disease is the first !'.ymptom that attracts attention. 

~~:r~~:~r:~:~£;~~· ~?!1~~~~~~:~~::~~~~.~:~.?E~~f ·;;~':!:ri~,:c~'.'.i;:~~::~~~,'.i~,.~;,:'.~:::;~:~~:'.ii~~~~l~ 
~~-~:~.; ~ug1~~~i~~ /):~~1\;t,\~~~t~l~:Jc:~:~n~r~~~;t,re;~~ !.1~:1~~~·;s ~;. ~~~1;~L:~i~~ ~·~:~~g!1r)~~p~;~~i.nguisl1 it 

Its treatment is simple. Saline purgati\'CS, tonics, and a cnrcfully rcguhued diet are, HS 

n. rule, sufficient in a general way; ancl tht• application of a lead lotion to the inflamed 

1:~4 r~,x ;~~I~): i :~~l~a ~i:~~~so ~,. ~ ~~~l I if~11~~n it~l~~::::·~~!.\)~l~ ~I~ :1 :~ i :~~~~ ~ t~-~~ ~ ;~; :~~~!~lt~~~ 'r~{l :.•! r~~-~a~~; 
comfort. 

ON TRAUMATIC FEVER, SEPTIC.lEMIA, AND PY.lEMIA. 
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:~~~·'.'.;~~~:1::~:.:;:r\£~~:;:~~:::~~~-~~~l~~·~:~~e.:·,~i.;, ~~~~;~;}·;f~~~:i'.~£~i~i;;~i2~:'.:;;:'.!:~:;~~,i;~~ 
du('~'d by die organi::.m it-:elf" (:\lai::onneu\'e). the poi::on being probably derived from 
disintegrated tissues and generatedfrom tdtltin tlte bod!J. 

In !l'eptiea·min., ichor::cmia, puerperal fo,·er, and py::cmia., the a.h!'Orption of pill rid inflam
matory product:-;, or of' pu:: or pu::-forming material. or of 80lllc 0 1Ju_•r poi::on, whether from 
a wounded part or not, is the undoubted cause of the di ... et~"t'; the poison bei11g tal·en into 
tltr body, either by the ''ein~ or Ly the absorlwnt-: from without. Traumatic or -.;urgil'al 
fen'r may, howcn!r, p:L.;;s into l"<.' jHi (':.emia, and tliis in10 pya•mia. th(• lfr-.t hci11g- the mildest 
form of Llood poi!ioning, tht• la .. <;l the mosl sen:re. Suq:dt·:il foHr ge1wrally t•111l" in rccon:ry, 
pya·mia. after 1he formation of st•condary abscesses, either in the visccrn, joints or connec
tin! tissue, in death. 

One and all nre ushe red in by very si milar general symptom ~. and an outline of thm:e 
met with in a typical example of infhunma.tory fever will he found in a fo r mer page;" but 
practically the affection shows numlicrlcss grades and ditforCJJ('CS and t·omplications. First, 
there are wide diffc1·ences of llL·gree and character. for in proportion as the locnl process i!'; 
l cs~ acute and Jess C'Xlcnsi\'C there is less attendnnt fobr ility: and in proportion as the 
local process lins to invade fower successi\'e strata of texture, 1hc fc\'er is of s horter comse. 
On the one ham! , it may be so sl ig ht as readily to t'"C'tipc uoticC'. an<I may Pnd within a 
few hours of' its commenc('mcnt; on the other hand, ii may lati-I in full force during many 
succ1·~sive day~. and may be· so sen~re as to slrnke the patieut's lifo to its founclation; and, 
bc~idcs tht.•st• diflCrC'ncc~, there art• nirirties of result. sonwtime~ from complicat i,·e local 
conclition:o., t'onwtimcs from peculiar susceptibilities of the patitnt. II' tlw wound become 
the c;.cat of some large 1cx1uml di>:organization, with con-.equL'lll i:;oaka~c of putre(ying 
mau·rial, more marked signs of blood pollution may be expected to mix with or l'Uper.st·dti 
tho~c of common inflammatory fo,·er; the patient's g-cncral stale will then incline to he 
one of dcpre:-osion :tnd npa11Jy; his tongue will be more than commonl.v foul, and fetid 
dinrrhcea will probably ~·xist; or if, perchance, duriug the local process it happen (a.s is 
e~pccially apt to be the t·a~e where cancellous bone-strncturc is affocted) that 1ms pai::ses 
up a nin into the general stream of blood, 1hc patient's irnpron•ml•ut is abruptly cut short 
b_v thf' seare recurrent ri,qors ond sweati11g of pycemfo, accompanied by local s igns of 
secondary ti-up pura tion in parts to which tlie pus i:; C'O ll''<'y<'d." (Simon.) 

Co11firnwd hlood-poi!'ouing, tl1crcfore, is l'hantctprizcd 11ot only hy all 1he symptoms of 
inflammal ory fovcr, but by se'l.'ere r/.qors breaking in upo11 th (~ f'cibrile ,.;ymptoms; by sudden 
and markt1d variatfons of temperotm·e (ride fig. G), l1y prrfuse sweats and greai depres 
sion~/' tltP patient's powers; and when these !"ymplom,.; occur in the cour!'e of an attack 

~~t~~~~:~~~~l~l~·~a~~.~·.:~' ~~,'.~'11:: i!~1t~~l~i~l;i~~n:i'11: s~~l~~~\~~i:~ly ~~!~i ~:t~:.1r;l:~~~n~~~:·:~~'~ 1~0:.~~. 

~,!r.~;:~:~:.l;~'.~:~:~: .. ~~;~:1~i:~·,::~-,::;;~~:;~~~::,~.~"1~;~i~~:,~~~~r·:~:i;:f !~i:~~,.~.~e:~i.E~~:-r.::,r~:~;: 

~~~i~if {~J~;~i~~~~±~~~g~~~~~:;ij;~Ef ~ib~§~~ 
In many. cai::es of pyremia a pec~liar swe.et. hay-lik<> odor of I he hrl'ath is undoubtedly 

present. 801!1e authors, and Br:udwooll is n111 011gst them, look upon tliis symptom as 
patho~11omon1c. 

§t;~f ~i~~~~J~~~~f l~i~~1~~~~;~~t;~~) 
}~~ 1~1~~ ~:~~ ?:11::S~~~.\0 ~ru~~11~.:t!n~~~~5~r:1\1~a;~,n~;~;~i\i;~~i~~ i~ 1 ~s ~0~1[ii'c 11::~~~~~!:r ~,~1.1¥1: 
with its foll <lcfcnescence takes place. Should the fall be sudden, a genc~al brea,kdown 
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or the powt•rs of the patient is indicated, and under the!=;e c ircumstances slough ing of the 

~ll:~~~'~:i~'~:,~· :;·~~:,~::.~~fi~:~.~ :;~~~o~· i~e•:;,1~e:~~~~.isb~~n~:·~il~~l;'~~o:~:::;;~i1~~:,::~ ~.~,d~'~;;~=~ 
These points arJ well seen in the following thernn6raphs, figs. 6, 7, 8, 9, nrnl 10: 

FIG. 6. 

Fio. 7 . 

• Therrooi;;raph or tr"uuuatic fever, n.ie for three J"ys, Thermograpl• 01 tr.a1.uu1uh:: le\·er, ~ull.Jeu ri~e1t11d •le.1ay 
~udden rail, arter ampu1atlon at hip-joint, in a boy zt. fall afterampu1111lon or the J('gfor dlaeue or toot in man 
9.ierminalingin recovery. tct.62,termluatiuglurecovery. 

Thcrmo).'rapb or tn1.umatlc fe\·er arter operation for Th.-rmograph of trai.una1ic re"er after o\'adot •my In 

;:~:~::~:::~o:~~~ ~:::rv~~'.'::t:i:l~:~c!ft:h:;: '.wwa~e: :0:oa~::61e1t~.3, ending In recovery. Temperalnre ne\·er 

sudden rail and a.steady conva\111cence. Patieotzc. 4~. 

It is, howe,·cr, important to know that traumatic fcnr is by no means a tlt!ees~ary 
co1h~·equencc of an injmy or operation, howe,·er severt!; that ii may follow a tri\•ial injury 
or fail to follow a sernre one; and that it is quite impoe.sible to prediet its occurrence un<lt!r 
any circumstances. After a large number of capital operu1ionR it is enti rely ab5ent,-l 
should 5ay after one thircl,-'\n<l since the ~ractire of the iorsion of arteries has been 
adoptrd and woumls have co11iicque11tly been freed from the prescnee of such foreign Lodies 
as li:ratures, the number of' ca~es in which it is absent has decid<-•dly increased. 

When blood poisoning attacks a patient the subj ecL of a wound. wh<'ther caused by operation or i11jL11·y1 it is p;cnerally to be ob5en•ecl that the S<'crPtion of the wound becomes 
~aniou!=; 1 serous, or fetid; probably it will be arrested. and the surface will be1.:onrn gla;wd 

~ft~1~a~1~~~r~{;~~~.1;~::~~1:~~~:::1~\:~:1\l:l~!1~1~~L:~~~i~n;l<'C'~'lli1=ri1;!~1~:::~:<-·;~~~~;L~;;:J;~~t~:::n,~I:~·~~: 

:~iy:::~~\:~~~~::,::~c~(~l~~:~·:i~;~:i~.~~~·~~,~;~:~~:l~~:~~~;'.•:;''~~~i:::~:~:~~~:~'.:~fd~\~:'.·:'.~~1i~:,: 
low mutterinJ?; kind, !'ome unconsciou~ncss from which the patient, can be rou~cd only to 
relapse-•' relapsi11g u11conscious1tess,"-and in rare ca:::cs; acute delirium and mania. 

·when the respiratorg organs are i1n·ohed-and it may l>e slated lhat tliq are so far 
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~Ii~~~~~;~f~@~J~~t~t~~~f~~)~\·;:;;~;~~:t~:~~ 
At the :->:tllll! time tlu: reader mu~t remember tliat a !-lighl dt·::.(H'C of jaundit·c> is often 
prt•Rent wi1ho111 hepatie suppurnLion. The urint• i:i rarely alt('rt••I t"itlH'r in c:liaractcr or 
in quantity, although af times it is scanty anti dark colort•tl. \\"Ju.• 11 M'\t•n· or dull pains 
are expl'ricnred in a joint, suppuration shou ld lie ,,11..-1wctt·d; anti a11ything like so-called 
rheumatic pain~ Q('{'urring in a patient with pyremi:i bccoinc;-; a source of i'iul'lpicion; '' rlit!ll· 
matic" pains in blood poi:-;oniug too often mean joi111 or lJonl' rniscl1ief' of a snppura.t irn 
kind. lt is also re1w~rkahlc how slight the symptoms often :ire in these C<L"'l'" when 1'C\'Cre 
local discas1: cx i 1'1S. This fact demand~ that the surgeon should L'\('I' b~ on tlit• watch to 
deiect anytl1i11g like local <·hnng<·s; inasmuch as it is a ]iatliological truth Lhat tlu~re i.s 
no organ or tiissue of the body in which suppurati\"c di sease ma.y not lake place in a ta .. .::e 
of blood poisoning or pya~mia; and it is ccrlainly true tllat the existence of seve re local 
di.scao.:e is 100 ofllm 011ly first discovered on tl1e post-111ortem lable. 

\\"hat theu, it may be rt,.,kcd, are the pathological couditionsfo11nd aper deatli in a ca,.,c 
of lJloocl poisoning or py:~rnia.-using this word in a ge1H:ral ~cnsc ~ 

The analysis (shown in the follow ing tal>h•) of' :20;3 fatal cu.-:;c:-;, whith I ha.,·e collected 
from the reC'Ords of (.;uy'~ Jlo,-pital with the ,c;.anction of my collt•agues Dr:s. 'rilks and 
l\loxou, l>y whom all the examinations were made, will answer this (jlH.':st iun . 

.A~Al.YSIS OF 203 FATAL CASES 01" P¥.E"1A. 

I 
Luug~ Liver. Kidney' s1,lern. Br~\11. ll ea rl. I Joinu 

N""'"'"'"'""'"'""ff ~ ~ _t[t~{il~LU_~ a ~ 
lltN 9 ;H(l, a ll·j l 3·S - - - -1-4 Jj·3 a 

HllG·t 15 139·-4 2 5·2 6 l.i·7 - - - - -4 IO·.'.o 

HtM I 2 6·9 2 U·9 2 6·9 - - 2 6·9 

1,. - - - - j -4.j•-4 - - l 9• 

Compound fraclurt' .. 

9zr. 6 51.i"l !;:!-4·2 5 
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ancl when c,-cn a lobn.r pneumonia. is present, it can usually be made out to hnve originated 
in lohuh·"· and to h:nc spread from 1hem as centres. Thi~ lobular pneumonia, like the 
loLar form, is n.i'iO fr<'ncrally seen in the lower lobes, and not at !he apil'CR; a.nd nearer the 
surface than the central pa.rt". The ea.rlie::t indication of' di:-;easc is a lobular pneumonia, 
and •·.suhset1ueutlyt'' ~ays \\rilks, ··these con~ei'tecl Rpots are found to contain intlammatory 
produl'ts, and thus wc ham red hepatization, suppuration or slouµ-hing," all thc.:;c stages 
of inflammation being visible in individual mas,;.1·s. A-:~o(•iated with this lobular pncu4 
monia some eccliy111osis of the surface of the lung will gt.•1wrally be found-a purpuric 
condition in foct-stron::dy su~~c,..ti,·e of blood poisoning. Pk·uri~y. morcon•r. genC'rally 
cxi,..ls, the fact Lcing actounted for by the superficial pO$ition ol' the lobular pncnmo11ia. 

The lfrer, like tl1c lun f!;s, is also attacked in its lobulL'S. These may Le found only 
con~C"sted, or in any intermediate condition between this tl1c first i;;1age of intlammation, 
:111cl the last, viz. !hat of' suppuration, or slouqhing. At timc•s this organ is filled with 
small abi-ces,.;e~ . \Vh1·11 these abscesses approach the surfol'e of t\1e li"·m·, they 1nay lnn·st 
and ~ive ri:;<.· to a p:cm•rnl peritonitis. Tl1c li\'l·r was involH·d in thi s aOCc1ion twcnty
scnn times in cnry )1undl'Ctl cases, and almost always in as:->ot•i:uion with tliscasc in the 
l11ug:s. Thus, out of fifty-fi\'t' c:.u;es in which the liver was :tfH.•t·ted1 in only two were the 
lung-s uninrnlvl.'cl. It would ap1war, likcwiH', from the table th:tt the liver is more fre
qm·ntly tla· Real of pyxmic suppuration after injuries 10 the head than after any other 
affottion, and that it is rarely found involved after <liscw'.!e of the urinary organs and 
burns. 

'Tiie kidneys.-""lien thes<' organs arc affoctetl, it is in the sa.me manner as the lungs 
and li\'Cr, small i5obtcd points of suppuration being found, st11·ro11 1Hlcrl Ly a zone of con 
p:c::-tion t>ithl'r on their surface or in their cortical structure. They are not affected so 
frequently a" are 1he two fornwr organs-not oftener, indcC'd, than ::'c,·cnu·en cases out of 
en·ry hundred. They a.re more frequently found invoh·ed after di,.,ease of 1he urinary 
organs titan of any other. and afrcr suppurati\'C disease of the cellular tissue, particularly 
of th:.1t s1:rroundi11g the shafts of bone:::. 

In the spleen, large ab:::cesscs are of!t>n present. Suppumtion may lik1•wisc be found in 
thP brain, heart. prostate, testis, tongue, thyroid gland, anti, in fnc1, in any portion of the 
body. In the cellular ti::'Sue of the trunk ancl extremities a diffused suppuration is Yery 
common, as it i:.; ul:::;o common in the joints. 

" 'hen inflamm:.ttion a.Ltaeks serous membranes, such as the pleura and peritoneum, 
the re seems good reason to Lelieve that. it arises from tile Pxtension of cli!-ica.se from the 
lung, liver, or sp leen; but in the joints no such extension can IJe made out. The sLCrno
cla\·icular articulation is more frcquenlly involved than any other, for I find that out of 
the twenty-five in~tances in which joint complication cxisietl, this was in rnh·ed in eight. 
Any joint may, howcn:r, be affoctcd. In some c:~ses the articulation i.s only filled with 
:111 increase of syno,·ia, in others the contents arc puriform-sornetinws purulent. At 
times the pus in the joint appears 10 Le so sli~htly irritating that the cartilagt: and 1hc 
sy110\·ial membrane :ue uninjured by i1s presence, whilst at others it is so tll'~truc1irn ns to 
produce complete di,organization, the Lones forming' th<' joint bt•ing under tl1ese circum
stances exposed, and at times necrotic. \\rhen these changes occur they arc, probably, 
sometimes due to acute articular o::-titis. 

Tlic ~kin has occasionally a t·esicular or pustular eruption upon it, and too frequently 
purpuric spots or patches a.re present, which at times lead on to mortifi('ation; and in 
connection with this .subject" we m:\y mention another e\·idcn('e of 1he Llood disca-:e in 
the rapid decomposition of the bodies and the marking of 1he \·eins on the surface. Thus, 
bcfOre thr body is scarcely cold. tlrnre may somctimt!s be seen the blue and red cour8ing 
of the veins and the coloring which has ex111led from them into tlie ti::'::'lles." ("rilk5:.) 

Lastly, it is to be noted that it. is exceptional to llll'et witli any e,·idcnce of phlebitis, 
gencml or local; a11d this leads me to consid~r, a.lthouglt briefly, the uow already a.ban 
doned and untt·nable theory that phlchitis, or inHammation or a ve in , is the innufable 
cause of pya:mia. 

:~~::~1~~~~;;;~~~~~;1~~,::~~~;i;~:~;~,1~~!~~:~1!.~~~:~~~f:~•;:i:~ii':~ .. ~~\:~; 0!:11~~~!l:~ti· i;~1~::i'.~ 
is is remarkable liow often the former occurs without any contamination of the blood 
wlrnle,·er; tlial is, if w~ can call that phlebitis where we find a vein and its branches 

~.l;:~~1 1:.~~~~1d 1 1:~~e <.~~~~ 1 ~::11 w~1~c1::<~1111~r~.~~ n: ~~::~1 ,~1~~~~1X~1: in ~~~:::~,:·c:i; r~~1tb~:isa a~~~;e~~:~~ 
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lJiti-. are not th<' local, nnd pya--mia the genC'ral efft>C't of the i:.ame cnuse" (Sa,·ory)-tliat 

~j~~~~.~~~t~~i~~l.1~.~~~tr~i~:;~s~~;~~:t:~~ 
pya·mia. The poi::;on may b<" imported into the :renl'ral circulation through t•itlwr a small 
or large n:in, when i1nohcd in a.suppuratinµ: or sloug:l1in:;?: ti::o~ue; this is a frequent occur
rence when the ,·~ in is ronn('cted with an inflamed or di,·ided bone» 

lt may, tht•refor(' 1 be fairly infcrrt>d tlin.t tlie milder f01·ms of' blood poisonin,q, f'uch as 
traumatic fo,·cr, are caused Ly the circulation of morbid clements in the blood, which are 
generated cilher wit hill the body or imported into it from without; ~rnd thnt these morbid 
clements aru :it times carri<'d off, sometimes by the lungs and nt other times by the intes
tines: that the more severe forms of blood poisoning, ris pya:mia. arr caused by embolism, 
thrombosis, 01· blood cxtrarnsntion, clue to the admixture with thf' bloo1l of some morbid 
fluid; and thn.t this morbid material originates the chnn7es which give riH· to the secondary 
or metastatic abscesses with which surgeoni; and pathologist~ an· BO familiar. This ,·iew 
receives much support from the fact. that disintl'gralinJ?: fibrin may be cnrried from thP. 
heart through the arterial system into the 5maller ,·e:;i;~els of the pnrcnchymatous organs, 
and ~ive ri:st> not only to constirntional symptoms much akin 10 1!10,.;(• wl1ich have been 
dei;crihecl a . .;; b('in:! pn·~cnt in pyremia. but to ::urn.lo~oll" p:1tholOf!i<.'al conditions. This 
condition i1l spoken of a!" arterial pyremia. Thus in the mor{' common form of pyremia 
alJ!"Cessc~ form in the YiRr<•ra or other parts; and in "arterial py~emia" lobular fibrinous 
chanp:es occm. ] n the former rase secondary absccs~l'~ are found aftl'r death, in the latter 
se<·o111lary fibrinous dl'po~it.c;;; it seems probable also that al times tlicse fil>rinous depo::iits 
mar break clown and :?i\·e rise to abscesses. 

This arterial pya•mia is met with after ulcerali\·e and r}H'umatic emlocarditis; it is, 
doubtless, the cause of the so-called rheumatic pains that follow scarlet. fon:-r; and in 
rar('I' insla.nc('S it gives rise to the embolic plugg-ing of some large H~1'el, which may be 
followed by g-an~r<'ll(', or l>y the fornrntion of an anc11rism. I han• had 10 rcmo\·e a leg 
on two octa1lions for ga11grene from l'mbolism of the frmoral artery nftcr scarlet. fover. and 
ha\'C set•n l'l.\!"CS of alll'Uri:;;m which ham probably been due to the same cause. (Yide 
'Pat.IL. Soc. Trans./ 1877.) 

Arterial pya:>mia is not ll('C'CS!':irily fatal. ::\lild attn.ck.-; come n.nd go, says "Ti Ike:., "the 
proof being found cventunlly in the cicatrices and ri·mnants of dt:'posi1s met with in the 
organs of the bodies of tliosC': who haw• <li<"d of heart disl':tSe." The mild forms manifest 
thC'mi>elvcs by pyrt'xia, pro,;.tra.tion, and pa.ins in the joi11tf<. 

fou'1!~11i~~'t1~:l1~~:~~:c1~~\~!~~~tl~~i1:~11:~lil~~1:~:~1~01~~:~i~~i~fn1il111;i,:!~~.oi1~!Ji~;~~~~~l~~~c~lrs~l~~~;~ 

[;;If l~:~;;;:;;~~.!~~:~:~::;;r~:ii'.~~~~~~ 
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~'.~~·~1 ~~~;~:i,~~il;~\~1~~,'.;";~~:.~::F~~.~::rE:~~1'.(~1~;i~ 
produced in the vi::icera is a coagulation in the n!ssels., and the la.st stage is suppuration:· 
(W;Jks.) 

~h!:~ ~~;1~.1:1~;\~~i1 ~~~,~:~~i!•:;·~u::; ~C:~s~~11fo~~~'~r1i~:~l:~~:g~li;~~~e;,,!~.l~~ ~~r~~;~~;. ~~~:~r~~=~~ 
111 the first omel of the blood po1sonmg. £.;ndcr these circumstance!; no definite post
mortem appearane<>s would be seen, beyond, pt'rhaps, a general softeni1Fr of the ,·iscera or 
some purpuric: condition. 

0 
' 

;;~~;,~~li:U:~~::~t;:~f ;~:it~g~:~~\f ~~c~~;:;;.:i:I~:~:·;",~~~~:~~~~ 
1

::~~~~~, ·~~'~,:~~~c~~:~ 
. Pro,?nosis.-ln e\·~ry case of bl?orl poisoning great cause for anxiety exists, it being 
impossible 10 fo_ret~ll its cour~e .or its encl.. Jn one case, a small do!':e of tho poison will 
pro\'e fatal, wl11lc 111 n.nothcr a f_ull dos~ will_ be thrown off. The "iolence of' the attack 

~~~~~"~:C~ ~~p~:;~1~1t~;~n~~~~o~~~~:~.;~ 1~ras~:~.::e \l~~;;·~~~j~~r~ f~~;l; ~1~~~:~,:~·:l~11~~~ \~u~t f;i~n~} 
any. c?mplit"ations. _Jndced, some of the sernrest cases of bloo<l pOii:iOning are foun~' i~ 
those m whom there 1s no wountl. 
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A robust per:::on, c1011btle1:.l', hns a bPtter chance of rcco\•ery than a feeble, nnd an 
nh,.temiou" one tlwn n drunkard. "~here clisensed Yiscera exist, pnrticularly di.scasecl 
kidneys, the prospects of recow·ry nm small indeed, the capabilities of a patient to resist 
:my disensecl action under thc~e circum.stances being- slight in the extreme. A single 
uttack of traumatic fever may pass off without trouble, but a relapse or a second attack 
nlways indicates serious mischief. Higors rarely occur without !'U,;?"g-estin~ the presence 
of some sccondnry deposit or local inflammation. One rigor may pn .... s off and Jea,·e no 
trace of harm hehincl, but a succession of them i.s a1:..sociated too frequently with the 
gnn·est local complication<:., such as secondary mct:u;tatic aU<:.cesscs. These ah<:.cesses also 
when they occur outside any of the three great cavities of t llP body are Jess dangerous 
than wlien they Of'cur in the viscera. Acute pyxmii~ is a lways nccompanie<l with great 
dan_ger; but when the disease is chronic there is nlways more hope. 

T he occu rrence of pyremia in cliftbrent clMse~ of' cases is well shown in the following 
1:1\Jles : 

A1wlysis of the 217 cases of Pyamia. 
Of 217cm;es-

6S or 31 ·3 per cent. were after compound fractures as n whole. 
2-lor 11 · percent. not amputated . 

26"12· 
281<)2·9 " 
2J I<!}•() IC 

60 11 2i·6 " 
121< 5•5 " 

.J-1 1'20·2 " amputatNl. 
wneaftf'r amputation for disease . 

"afterolhNOJWrations. 
" after injury without opC'ration. 
" aftcrdis('asewithoutoperation. 
11 idiopathic. 2·9 per cent. pucrpetal. 

Through the kindnej:;j:; of' Dr. Steele, who has a.idecl me in this sl:lti~tical itwestigation, 
I :unable al~o to gi"c the following interesting facts respecting py:t>rnia. 

P,v::emiais thussc><>n to be three times as 
diSl':l.St• . 

Out of 29,434 surgical cases a.dmittcd into Guy's during 10 years, there were 1 i-19 deaths, or 5·9 
per cent. 

203 of these were from p,ncmia, or 11 ·6 per cent. of the fatal cases; about one in nine 
of the deaths arising from this cause. 

But of the whole numl>er of cast's treated, pyremia was fatal in one case out of about 150, not 
two-thirds per cent. 

But is 7J9amtia a hospital disease'! Does it arise from causes that are :zcnemted in a 
hospital? or is it met with more frec1uently in a liospital because the class of cases in which 
it is most prone to occur are there !reared? ls it found in private practice? 

As an answer to the last question it is only necessary for me to r<'for to 1\Ir. Prescott 
Jh .. wctt's presirlcntial address at the Clinical Society in 187-~, in which he g:i,·e the parti 
l'ulars of 1wenty-three c:xnmplcs of pya>rnia occurring in pri\'ate practice, and in six only 
aJter operations, four being ''ery triv ial operat ions. 

S ixteen of' these wt•re in town and senm in the count ry, anti all were placed under most 
favornble circumstances. 

" re know, moreover, that some of the worst cases of py::cmia that arc seen in the London 
h o~pi t als-:rnd I can answer for Guy's-are admitted with the affoetion. 

Under these circ11mst:rnces it may confidently be asserted, that what is known us py::cmia 

~~,~;f ·:~~:;~ii:1:~:,}£~~:·~~~t~:~1:~\i[~~~ ~~J:~5·1r;~~r~~~:;; ~~~ ~~~~~~~\::~~t~r.:~:~:~:~~~~; 
~n~tll~~:~i~~~~~;~i~~ ~1~~;L~~~u:~ ~~~~l;~:~~e:·c1'.e~~ol~os~:~'~\~i~~1~~~p~~,·~~\~a~10~:::s L;~:~ !~ i,~.:~:1~:; 
df•scribed as"' llospitalism." 
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ii~il~iiii!iil!lilif ;,iiiii 
directly into \('S:o:l'I~ <·ontaining disinfcding: fiuid, such as Conely'~, carlJolic· acid, chloride 
of lime\ or rhloralum. The wound should be kepi clean, an<l care l"hou ld be taken t hat 

~ifi~\:~~t~~:~~i@~§~:~~~§:!fj~jf;~:~~ff~I;~1E 
~:~~;:i:r~~,;.~:.:.~cr~,::1~;'.j:~·'.~:r~·i~~~!:· 1:~~,~~'.

1

·:~::~~~~~~.~t~~:.~:;'.·:,~~~fi~::~:~~[.1~.::E~~~: 
the tar they contain, hcing disinfectants. 

In !Simple, uncomplicated traumatic fe1:er, when it stopR within the ordinary hound<:, 
and 1withcr runs on nor returns in its se,·erity. no special trl'atment is ca.lied for. Should 
re~tlc~~nt•:o:s or much pain exist, a sccla.tirn do:-:c of' chloral, opium, or morphia may be 
gin,111 eitlier by the mouth, r<'ctum, or skin, and beyond this nothing is needed. Jn more 
conlirnwd ca ... e,., of suppnratin• fever, when systemic infection is declared. the vital ener
gic::> of the pa.ticnt. must be mainlained or stimulated, arnl everything that tends to lower 
mrn;t be mmlt•d off; thus the administration of tonic medicine bt'C'omes a necessity, the 
preparations of iron being the best, but st rychnine and quinine are likewise of great use. 
Some 1'Urµ:eous employ ,·ery large doses of quinine, and speak hi~lily of it-from ten to 
twenty grains bl.'ing given at the first. on~et of pya~mia, and repeated every three or four 
hour::<-ru1d Dr. Goodhart's invcsti~at i ons (' Guy':5 llo~p. Hep.,' 1870) seem to show that 
quinine in full doses help$ deforvcscence. Stimulants must be admini~tercd with caution, 
and tlll'ir amount rcg11latl'Cl by the wants of tl1e individual case. \\'hen the pa.tient':s 
h:tbits havt~ been free, alcohol in some of its forms will Le required, evf•n in l:uge quan
titit':?-; whereas to an abstemious peri;:.on a Vl.!ry moderate dosl• will be sutlicient, a large 
one doing harm; and that. form of stimulant is apparently the best to which tlie patient 
ha~ bl.'Cll aecu:-tomcd. 

The diet should be ns nutritious as possiblc, but its nature must. depend upon the 

~~~i1~~il:~~~';1: ~~"~~1\~Z~ t'~~fths1;;~~c!11: s!~c~~i;~~i~k c;~~::~~·~;n::~, ~l\~~;d~~i1~l ct~~:~1~~ ~~"~1~; 
COlll't'utrnted 8wis8 milk; animal broths may likewise be freely used . \nit•n nwa.t can 

~~ t~:il~~s~~<\~~~~1,3~r L~):~1~~~~s1 ~l~11i~;o~~~1::t ~l~~~~1t~ .mi ~~T~1 ~~i 1~1 J~~~~c~~e~e!·~~~.~ n~~i~ J~il~~ifi;: 

~~~~~;~~:~i21:~~~:~~:S~i~t~~~;:~:~¥: S~i~i~~g1 
Should d1arrhrea exist it must not be checked too suddenly, tor in some cases of blood 

~~f )~~~~~~~~~~~~~~~~~;~~~t~~~~ 
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"'hrn i::rton1l:wy ab<;<•ro;o:;r'1i have formed in thr cellular tio;o;uC' nnd between the muscles 
tlH'y :-houhl ))(' 01wned; Our gn·at cnUlion must be ob;:en·ed in dealing- with inf\;rnwcl joints. 
" .hl•n lh<• pr1· .. ence of pn<; can tw clearly mad<• out, it should be (•\·acu:w•d IJy a free 
inci<;ion into the joint, aml care takt•n tha1 it doe.;; 1101 re.aceumuln1e; when po .. .;;ible a 
drainag"e tuOe !'houltl h<' introd1wecl into the <'avit_r, and the joint daily freely wa,hed out 
with a i-tream of warm water coloJ'l•d with Conrly's. or !'Olll<' other di;:;.inft·cting fluid, such 
a.: carbolic ac·icl, one part in forty, or iodine walt'r compMed of one dracl1m of the tincture 
of iodine to a pint or wall'r. 8001hing applicatious should at the i;:nmc time be employed, 
poppy fomentations hein:z probably the best. 

When acute hlood poisoning has set in. it is almost needlt.>.;;s to o;ay that amputn.tion of 
a diseased limb has no intiuence in checking the diseao;p, nor ha.;; tlie application or caustic;;:. 

~~·c~·.~~\1t~t~~c~~;c~ls~~~l~~~~ ; b~1 ;!~~~!; 1~::c:~eaj n' 
1~~~'.~:~~~1 tP.!'~ 1~11~:~.1\11~1!~~"~·,~: i~::1 ;,~11~:\ft~~:~~:i~;~, e~~ 

of' l'!'~l'ntial M't'\'iCe. 
How fa r blood poisoning can b e p r ev ent ed is a1101hC'r question, rmcl as it is 

nn important one it may be cons1dl'l'ed here. 
As to the exciting c:HIS{' of tl w di:o:.casc nothing is knowu. l t atta('kS the heii.lthy as 

well a~ the cacbectic; those surroundetl by pertCct hy)!icnic intlu1·ncl':s, as well as those 
subjected to tlw most unfavorable, anti it is found in pri\·ate as w.•11 as in public practice. 
It i.;; trm:• that the cach('('tic, and those who are :o:.uhjcctcd to cJo.,e and unhealthy atmo
spherf'<: , arc thf' more pro1w to its attack, and that on.•rcrowding in small wards, bad 
n•ntilation, bad drainage, and bad feeding, wi1h every other influence that l111s a deprcs~
ing action on the ,·ital power:-, are known to ha.Ye nn injurious tcndc•ncy. It lw<'omes the 
surµ:eon's duty. tlwrefore. 10 ward oft~ as far as lie can, all su('h influe11ces. In cao;es for 
01>t•ra1ion, when tim~ is allowed for preparation. the ~eneral condition of the patient 
should he in\"l'"tii:rnted; carp ~houlcl be taken that the excn•tory g-lands are pcrformiug 
their function;.;, and, if not, they should, if po-.sible, be at once conected. The feeble 
mu~t be strengthened by tonics and good nutritious food, and thr supply of stimulants 
illlould be regulated in all. The intemperate man should lw brought to see the m•ces'1iity 
for moderation, and LO know that life cannot long be su:-.tained by drink alone; he must 
learn also that stinrnlanls are chiefly of' \"alue in a::::sisting digestion and t11e as:<imilation of 
nutritious food. The urine under all circumstances should be examined for albumen i for 
altlio ugb it11 pr<•st·nec would not deter t li e surgeon from performing un operation of neces
sity, to sa,·e Iii(•, it would affocL his prognosis, and would most cntainly influence his 
deci~ion in an operation of expediency. All patients after opcralion should be kept in 
ab:;olute rl'po.;;t·, the wounds kept clean, and lightly drc..;sed. Everything that tends to 
procure mpid union must be considered good, and all thnt induces or keeps up suppuration 
bad, blood poi:-;oning and suppuration, whether with or without a wotmd, ha.\"ing a close 
councction. Nu one who has been in contact with nny i11f'ecriou~ di.:;ordcr, such as ery
sipcl:~-. or ~carlet fovcr, should be a.llowecl to come near the patient; for there can be no 
doubt that there is ~ome i:'Uhtle connN•tion between theo;e poi;:on" and pyremia. And. 
la~tly. every ('\iePring influence :o:.hould be brou~ht to hl'ar on the mini! of the patirnt, as 

,::~;1i~~~~~nal1:~ ~~;~·:~~:;~~~l~~~o:?;n~,~~~~1~h~0i~~~~~:8 1~:l:.~~~~::~.10 blood poisoning, mental 

HECTIC FEVER. 
There can be little doubt that ~urgeons of former tinw.- incl11(1L• tl nndt•r the abo\·e 

~~~~~ii:l~ ~~~n~;rl~:~~c,~ t~11~1cwil~a~s ':~1 1~~i~·nc~~i~~p:~~ct~~n;:~,,~l);i~~u::~~ ~~·n~:~~11~1~0'~~~:~11~gd;e~~~~ 
hectic fovcr an: due to tlie absorption of some f'or<>ign el1•mt•nt i1110 the blood. 

Thal hectic foH'l' is never found except in tlio~c who :1re the \"il'lims of dc:o:.tructive 

~;;~i 1 ~ ii~ a~ 11 ~l~li~f~~;n~·~11 i e ~\~o~:· ~~1 ~~,1~\~,1~\t ~~ ~1~11~:11: ;:e ~~~ ll~l~~l. e~J :~ ~l i ~~;~;~ii~ ~~1~; ~~~~~ti~ \~. ii11;1 s; ;~ii~ 

tl~~~t~r~~i;:/(i[!\'.~~~\:~,~i~E}~~i~~:~~~~~~::~:,~~~~~:~~p~ii:~i:~;:~~~i('.;1~§Jr:i2~~'.~:i~ 
~~~~~;~:c~~~!:~·i:~ui' '~~::~~'1'.:~ :~·~e~!'11 ;, ~~~i~~~~; ~~~rt~~t~~~ a~~~r~s~~:~~~~~)S;~r ~h!~a:~eo~~~ 
unlikt tho~e of :\g-uc. 

A paroxy$m ot' hectic may be said to commence with fenr, of more 01· less intensity; 
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the Fkin will be hol and dry1 the pulse rapid and feeble . The face, too, will be ~ushe!l, in 
a ~ingle patch, ancl the palmi- of the hands and the soles of the feet hot nnd burn111g. I he 
tongue during the paroxysm may be dry, and fe:rt'at thirst pn·8ent. Ther~ w.ill, how~v.er, 
be no brain symptoms, no clouding of the intdlect, no delirium. The fclmle cond1t1on 
may be preceded by shi\·ering or chilliness, but l'IUCh symptoms are unusual, and a~e always 
followed by a profuse and e:rlwuslit.:e sweat. This sw<.'ating is indl'ed peculiar to tht• 
atfection, for it bears no proportion to the febrile symptOm!ii that preceded it. ..At the com. 
mencement of the diseaFe the f't>brility may be so slight as hnrdly to be noticed,. and yet 

~\1:e;:~i~;1 ~to:: :~:~\1~T. 11 ~ l~e~~1l<l~nl~ot ~ ::~~e~::.~~l i';~~ 1 ~~=g~:' :~1~~~ i ~e 1 :i:~i1:~·~~;,~; b.~ ~ 1~,~1111e1~~~~ 
declines tile febrile symptoms will be constant. ailhough aggravated wwanls night, wlule 
the morning H colliquative" sweats gradually become more profu~c as life <·Lbs away. 

Jn the early stage of this diseac:e, between the paroxy~ms, there may be no fc\"er. The 

!1~~1~~;~'1: ·;~<~~11~·1i1~1!0:11:~1~~:t~~~.::i!:. i t~7 }:~:~~~~o~l~lc~l~~~.:~~{0~~11 ' ·~::a~:~~p~~1i~e c~~~~· d~~:~~1;~;: 

~~~i·~~CJ~~;~.;~:;;;:~~f 6~i,~:~~ii;~f.~~~t~~;:j·:f ;~:g~:~:ls~~~:r~~i1~~~i~li.~,1i~~]. 
conMipatetl, lmt more frequently loose. Throu~hout the disease, however, the mental 
faculties remain unimpaired, even when tlit-> l,01lily I ewers nre reduced to a minimum. 
During the whole disease sl<•{'p is u~ually ohta;ne1l iil't\\een the attacks. Dt'alh always 
ensues from exhaustion, and bccl-sores too frequt-ntly lorm, adding to the 8ufforings of the 
patient. 

TREAT:"llE:-iT.-The rcmo\"al of the cam;e of the diSt·n~e is tlw only means by which a 
cure can be effected. As the atfec1ion is one purely of exhaustion, the object mul"'t be to 
maintain the stren~th of the patient in e,·ery way by the administration of abundance of 
simple nutritious food, with stimulants cnrefully adjusted to the special w:rnts or 1he case. 
The former should be gi\"en at ('ertain short interrnls in small quanlitit:s, and the latkr 
in ~11fficil·nt quanlities to aid digestion. 

Tonic medicine should always be gi,·en, quinine probably being the best, as this drug 
hm•, douLtle:;s, n 1,owcr in checkin~ tebrile action, in keeping down the temperature of the 
Lady, and in pren:nting sweats. It should be given in a full dose, fh·e grains in the .rnli<l 
form, Lefore tlw pmoxysm. lron and stryclmine arc a lso ,·aluablc drugs 1 nnd the extract 
of b<·lladonna in doses of half ti µ:rain or more combined with the Ionic is of µ;rt:a.t rnlue . 
Diarrhrea 1 whcn preocnt, should bt: checked by astringents, but opium should be! ~pari11gly 
cmploycd, t•xccpt to rclicvc pain. 

' Vith respect to the r('mornl of the cause of the disease by op~rat.ion when such is po:r
sible, there can be no diffort'nce of opinion among surg{'ons; for hectic is a proof that 
nature's reparative powers luwe been found wanting in their eftOrts to cure the local affoc
tion, and under these circumstances the surgeon's duty doubtless lies in operatirn inter
forencc. If the disense can be remo,·ed, this should be clone, and dclav is almost criminal. 
Let the ~ource of irritation, or ~,·<·akness, be remon~d, and it is woncle;ful bow rapidly tht.' 
most fot'ble subject may ra~ly after the operation. It' tht: ,·iscera are sound, good hoµes of 
a reconry may be enlerta11wd under apparently the most ad,·crse conditions; but if the 
kidney::i are diseased, tht: prospects of rcconry are foeble. 
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CHAPTER II. 

o~ ANrnAL POISONS. 

POISONED WOUNDS . 

Uxrn:n this heading, Dissection wounds, wounds from the sting or bite of healthy 
inst'cls and animals, and wounds from the bite of d iseased animals, or inoculation from 
tlli'ir blood. will he con~irle1·ed. 

Dissection Wounds .-These are of frequent occm-rence, althoug-h it is exceptional 
to tind 1hcm followed Ly any seriously ill effoct8. Jn <·ommon with all wounds, they may 
Le atlf:ndcd with ab:mrbent inflammation, inHamnuuion of' the cellular tissue, i;;uppnn.llion, 
septic:emia. or pJ<emia; ;md fot:blc or <'achectic subjects are more liable to any one of 
these con:;.equences than the strong and steady. 

Jn t'Xtept ional instances, howe\'cr, different results follow, and two forms of the affection 
may Le recognized-the mild and the acute. 

''The symptoms in the mild form partnke," say Pohmcl, "more or lc8s of the ordinary 
character of non-specific inflammation , and scarcoly present any noticeable characteristic 
sip1s; thu~, the local appcanu1ces consist in the puncture assuming- a defined reel aspcc1 1 
which soon becomes pustular; thi~ bursts, anti l'!Hls in an unhealthy suppuration; there 
iR :--urrounding erythema of an erratic form, and inflammation and pain extrncling along 
tilt: forearm and arm to the nxilla, ending in the enlargement and suppuration of the 
glands. The constitutional ttii'cts consist in fobrile disturbanl'e, lo~s of appetite, diarrhrea, 
foticl eructations, &c. The pro_gno:sis and termination are liworable; and tl1c treatment 
required is to Le based upon _gt>neral principh·s . The 8ymptomR of the ac11te or sc\·e1·c 
forms are tho~e of a truly 1'-pecilic disea:;e; the local ~igns commence by the appearanee 
of a ~mall cin:ular or oqd \'Csic\e over the scat ot' puncturl' 1 wliicli soon becom('s turbid, 
milky, anrl pus1ular, and not u11fr1·qut>ntly Jia,;; a defined margin, rc,.:cmbling somewhat 
that of t-mall1.ox. Tl1is i ~ µ-t•11crally unuttencl<.-d with pan; Out the patient often complains 
of in1cn,:;e pain in 1hc ~houi<ll'I' and aiJout the axilla, which shoots down the clu~.st. TJ.c 
glands in the axilla arc <'<Lrly atli.:ctecl, and seem 10 a<'t :15 barriers to the furtlu:r progre._s· 
of Lhe poison i they become <:nlaq!Pd, ancl the surrounding cellular tii;;sue is implicated, 
with serous effusion; there is erythl'ma an<I puffy swelling; the~e extPn<l to the ~ub
scapul:ir and peciorn.l rt."gions, sprearling down the side of the chest, yielding 10 press1m•, 
and imparting a peculiar spongy foci. There is, besides, an 1.edematous nnd dou~liy cou
dition of tl1c arm and forearm, owing to serous exudation into the cdlular tis::.ue, whid1 
seldom, if ever, passes into ~uppuration . " 

"The const itutional ~ymptoms are at first those of st 1·ong- excitement: but these are 
soon follow1·<l by those of extreme depression of spirits and much suffering. Higors, 
headache, prostration ol' ~lrcngth, rnmiting, &c., supcrnmc; and, lu~tly, all the symptoms 

of ~~1\\~~;.~~h~:i~e~C~·I~: :1~~~~1.~~,~~tg;;:;~~s are not in\'Oh·ed, nncl clmth may occur from prostra-
iion in the l'arly sta)?'e of the di~ease; in others, suppuration and pya.::mia may ap1war, 
while in a rhircl extensi'c und diffused :;;Joughing of the skin may ensul'-all these points 

l>e~l!~l'm;:.:~:~!l~·si\11~1;~·11~~=c!i~1~·L;l1~1\~:;''1~~~:· ~~e ~::~~~~~~~~~J;.~1roir~~e~o~~~~~l~~~~~~;~~~s~ne 
in scnn rt:CO\ers; probably this is rather in excess of experience; lrnt if the J atient does 
not sink cl11l'ing 1lie ,·iolcncc of the attack, his power;, will be tried to the utmo.5t by 11,c 

pr~;.r;~c~~~~~:;~:ii~~l~~~:1~ n recently dead body is more :ierions tl1an that from an old suhjl'ct 

~~·ti1~:ca~~f~:~~~~;~.- 1~~u;,'u~~l~r~!ie f:\~~~1,5 ~:;:~ii:~ ~1~~~~1 ~1:~;.r~:~~ l!~~~~ j~~t~1~1l~i;:~ler~l~l~~c1~~ 1 ~~ 
rea:!-ou, ind<:ed, to Lclic\·e tl1nt the C'Onract wi1h such fluid.5 is capable of giving rise to tlic 
disl"l\8C witliout an_v )o('al wound or abmsion. 

Tttl~ATM~:XT.-To keep the patient ali\"l' an<l to trent on general princil'lcs any local 
symptoms u.s thl'y arise is tlte usual method now pursued. 
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A <.\lt111cn1 wlH•n he priC'k<.; his fin~er should at onrt• cl<•an and ~nck the wonncl, and at 

ffi~~i)?~J~;J~~,~;;:~:~~~,;~~(!~:?IiJ.~~:!~~;~~~ 
;~~ 1~ 1~: ~i:l~ ,''~11 ~~ r~· J 11~r~ ~~:111~11 ~-at/:~11 1::~~-,.e ~~: !1 :1~1 0:~11J1(~~;. :1 ~~11\1:~ ,11~ :,~ t~i:~r~'l~:::·~ ·~~· ~e 1~~1~1~ tit~~l ::~~lu ~~· 
th~~{~~'.'.hi~ui: l!~ ~c~l~~a~11i~:fl;~~1~i~1~~fo~ysl:1i~u::il'1:~i~:~;,ated hy fomentation~. Some surgeons 
han.~ fa it Ii in the local application of nitrate of siln•r, iotli1w, or 1hc solution of the per
chloridc of iron a~ a mC'ans for arresting its progrct<R. The ,glan<l;, when enlarged should 
be freely bathed with hot waler, and hot fonwntations const:unly appliNI. The t•arlie>:.t 
indicntions of !'uppuration ought to be looked for in order that pus may he at once evacuated. 
Sloughs are to be removed by moderate incisions. ToniC1'1 ~lioulcl be given from thf" first 1 

iron when it c:m bf" borne with or without quinine in full clo8<.:S1 or ammonia and bark 
when th<' former tonics arc inapplicable. Nutritious food oug-ht to be given in abundance. 
milk being the best drink; stimulants, too, when ncecletl, but always with caution. 
Country air, a~ soon as it can be enjoyed, is the great aid upon which reliance may be 
placed for rcconry. 

A:s-ATO:\.llCAL OR PATHOLOGICAL Tt:BERCl.E. 

Thi8 i~ a chronic ~kin aflCction, which is to be met with on the hands of those con
~tant!y engng-eJ in making post-mortem examinations. Dr. \\"ilk-i, when describing ~ome 

models of the affection that are to be ~cen in Guy's museum 
Fw. 11. (Fig. 11), calleJ it "t:erruca necrogenica" ('Guy's Rep.,' 

1862). Jn its early stage it is not unlike epithelial cancer. 
"lt commenct!s without any e\'iclent breach of surface, the 
parts afth1ed lwing not lho~e linble to pustule~. as the back of 
the hand l)r wrist, but the knuckles and joints of the fingers. 
Jf the dist'ase sboul<l begin \\'itl1 a pustule, the pustule bursts, 
hut instead of h<'alinp:. a thickt:ning of the cuticle takes place 
around it 1 and as from time to time a little fresh suppuration 
occurs, so the thickening and induration incrcao;;e. Generally, 
howc\'er, these changes go on i;;Jowly1 wi1hout nny preliminary 
n·~icntion. A \\'arty thickt'11ing of the epithelium takes place. 
whiclt, in course of time, hecomcs of <\dark color, until a kind 
of iclithyotic condition is prorlucL·cl." 

The disease is local, and un1~1temli>d hy con.,titutional symp
tom". The repeated appli<'ation of the stron~ tincture: of iodine, 
aci<I nitrate of mercury, or nitric acid, will ctft:ct a cure. 

Insect stings in this country arc not ,·er.r sc\'erf", and, 

A1iat•1mic~l 1ul•ercl~. ::~:~~: ~t:~~e~u~;c~:~~e S1~1~ll1l~f·~:~.~\;·~'ll~~~ 1~~~8~:~ouutf~~u~nd~:~u~ll:~ 
Mod~·I Ouy'a Mua. 19300. ance mrty follow them in some children who are susceptible to 

~:1;.[~;~;g~~:~1i~~!JJ.i~St~f ~~~i£'.:'.~,,~~\i~~~~~~ 
winrlpipc must be opened. 

\\"hen th(> tongue or other nccf"s!'iible part is affcctNl, the ~tin"' should be remo"ed it 

h~"~~~:~:: :~'.!1'~~1~ ora~J~t~~/ii~.::;(;:~.~~~.' :~~.'~il~! l~~<·~·1ol1:):::i: .. i~l's~~·l~~t· 1~~~1:1~f:r,tl~\~p~~~:11 ~~ 
~l;~01:~;·~l~r: 1~c11::~:~~ ~~":1~~~~f1~~- fhe parts shoultl al:So be prote<'tctl from the nir by co11o-

~,;~:~~i~t~t~~1i~;,~~~~;~1i.:~~~>Il~D~~~:~'~~~f ~;i·~:::~:I:2f y;1~~;1~f :;~Jf ~~;:;~ 
ren mch~s Jong, is so venomous as to cause, by its bite, at times, lcs3 or life. Olive oil is 
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tl1e usual applicntion for the wo11nd 1 bnt liquor ammoniro is probably better. Ilrancly and 
a mmonia should be given intl'rnally when great depression exists. 

The bite of the spider is \'ery similar in its effec ts to tliat of the scorp:on, though the 
wonderful stories as 10 its poi!=onous qualities are now regarded as fabulous. 

Serpent bites nre often se rious, and at times fatal, the poison being squeezed into 
the ti sl;UC in th<" act of biting, from a special apparatus situated l\l the ha!<e of the upper 
fangs. In Enp.:land, the 'l'i'per is the only poisonous repti le, and although some local and 
constitutional d isturbance may follow its bite, a fatal resul t rarely ensues. 

The cobra di capello, rattlesnake, wliipcorcl snake, and plioorsa snake are the most 
venomou ... . 

In some ca!'es the poison seems to spend its effects upon the nervous system, killing by 
co1wulsions or comn ; in othcr:.i, it s local effCcts are the more important. 

Dr. 8 . "~cir ~Iit c lte\1 1 of Philadelphia, who has carefu lly studied the effects of poison 
by the nittl esnake, slates that the bite is sometimes followed by pain of a pricking or 
burni ng character, which gradually becomes more intense, n.lso by bleeding, swelling, and 
discoloration of the injured part and tissut':5 around, thf"se symptoms depending upon the 
effusion of blood into lhc cellular tissue. The wounded extrem ity becomes larger and the 
pain greater, the ~kin assuming a mottled marbly aspect. As secondaryeffec ls, inflmnma
tion and di~org:anizat.ion of the tissues O<'Cur; the inflammation assumes more the character 
of the phl1::gmonous crysipela!", and is as~ociate<l with glandular enlargement and suppu
ration, fo llowed by gangrene as a common consequence. 

Great depre!=-sion of the nervou~ system and general prostration are the most prominent 
constitutional symptoms, with profuse cold sweats, vomiting, dyspncca, and diarrhrea; and 
jaundice often prt"cedes death. 

\Yhen the dose of 1he poison jg large, or the susceptibilities of the patient arute, death 
may take place at once from general prostration a nd local stagnation of blood in the 
wounded E"Xtrernity. In the case of a keeper of the London Zoological Gardens, who 
was bi1ten in the nose by a cobra, death took place in little more than an hour after the 
infliction of the wountl, and half a n hour ouly had elapsed when he was apparently dying, 
being unable to tipeak, swallow, or support himself; the pupils became dilated, the face 
li vid , the hear t's action foeble, and he was scarrely conticious. 

l\Iitchell has recorded a case which proved fatal in firn :rnd a 11alf hour~. or others 
one died comatose, another with dyspncca and clysphagi:.~, a third fo lt s l ~e py and died 
without agouy. 

On the ot her hand, patients at times reco,·er suddenly, even when the symptoms ha,·e 
been SC\'e re, as if the poison had suddenly Jost its power. l\Iore commonly, howen"'r, 
death ensues, and when rccO\'Cl'Y follow8, it is only after severe local suppuration a1ul 
sloughing, lea\li ng a maimed and useless limb. 

After death M irchcll fou nd ecchymoses in the thoracic and abdominal vi::"-cera, the spots 
containing blood-cells, this exudat ion being purpurie iu ils nature, and dearly eaused by a 
want of the normal coagulatin~ power in the blood; this altered condit ion or the blood 
inde::ed is the most common effoct of !make poison~, and in some cases it io:, ::aid to last 
through li fo. I lence, in bites from the Indian phoorsa !"nake, therf' is ~aid to be a hemor
rhagic tendency during lifo. After dea1h ~litchell could ne,·er detect the h:a"t alteration 
in the blood-cells in acute cases, but in exceptional examples of chronic poil'oning he 
found a ff'w globules indented. In chron ic cases also, where there has been t~me for the 
poison to act upon the blood, the want of coagulating power in t lw blood is ,·ery constant, 
and putrefactive changes rapidly follow. 

Dr. Halford, of' ~folhourne, ~ays he always fo11 ncl the blood after death dark and fluid . 
It also contained germ inal nuch•atecl cells, which he regard~ ris molf'cl1lt•s or Ji,·ing foreign 
matter thrown in10 the blood from the venom, and he account.;: for the nsphyxia and death 
by the increase a nd multiplicat ion of these molecules, which ti~kes pla{'c at the expense of' 
the oxygen normally wanted in inspiration. 

Sir J. Fayrer tell." us, however, that he has never bee n able to detert these cltanges in 
the blood, although the poison affects the blood primarily, and the nervous cent res indi
rectly through it. ('Indian Annals of :Med. Science,' 1870.) 

Tn EATMENT shou ld be most energetic, otherwise the depre::sing influence of the poison 
will soon paralyze all action, a few seconds often being enough for the absorption of the 
poison . 

Locally, the aim should be to arrest the absorption of the poison hy fa1:tf'ning (\ligature 
firmly on the cardiac 8icle of the wound, h_r excising the wounch·d part, :uni hy the appli 
cation of nitric acid, carbolic acid, or the nitrate of sih-er. 

5 
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~~r0~~;~~~~3~~~2¥~~:1~t)~~;~~;~;~~~~ 
applit::d. 

Constitutio11ally, the bcgt treatment lies in the aclmini~tration of mnmonia and stimu
lants in suffiricm quantiLic~ to maintain the action of the nen·ou!' and circulatory systems, 

~~:~s~~~~ ~~r\~:~> n~~~ ;,'.;!~C~I: d~~~: ;~:.~~l~ts~!~~ep~:~~ 1~si;>~~~~11~fn;·~~~~~I ~~1~i~rP~~1~~1~:~~1~~f 
nern• force. Any other measure that can rouse and stimulate the failing ncn-ous energy 
may also be employed. 

Fowler's solution in full doses c,·ery half hour for four hours is said to have been useful. 
Iodine hai;; aliw been ach·ociitecl, and oliYe oil internally in full closes has been highly 

~~~~,~~~uc ~ tn :so~\'1~r~1~a~~'.e~~~e l':~~~~o~~ t:1~~1~:r~~o~~~~~ ~cl~~~:·~~:~• r~~~~c1~~~'~7 ~:.ie~;i r~~!~~~ 
imakeroot, &c. &c.; but Fayrer, after repeated experiments, believes them to be utterly 
usele~s. 

lfalforrl has inferred from his experiments that the inj(>Ction of twenty to thirty drops 
of a solution of' one part of strong liquor ammonire to three parts by mca...;;.ure of waler into 
one of 1he Hins of tht> wounded limb, accompanied by the local application of liquor am
monire to the part, is a ~pecific; but Fayrer, who has tried the practice, has failed to find 
the succe~s looked for. ::\Iitchcll advises ligature on the cardiac side of the wound; or 
excision, amputation, or destruction by cautcry or escharotics of the poisoned part; and 
e\'en suction of the wound in.mediately after the bite. as the poison haii no influence in the 
stomach. lle 1hinks well aJo;:o of the injection into the wound of iodine or ammonia, and 
says the na1ins bclie"e the local application of oli,·e oil to be the best. Together with 
this locnl treatment, the patient is to be kept up by hope, the action of the heart sustained 
by stimulants quite irrespcctii,.·e of quantity . and the ge1H:ral powers maintained by nutri
tious food. By these means, "if the person be not thorou:.dily poisoned, we may help 
him to recover. If' he be badly bitten by oue of the more deadly snake~, we can do no 
more." (Fayrer.) 

D1TF.S o.1t DrsF:ASED ANrnA LS . 

Hydrophobia, meaning the "dread of water;" which is more correctly termed 
"HABn::s," is a di.,<•a.o:.e contra<'ted from n rabid animal, generally from its bite through its 
salirn or mucus. It appearii at all seasons of rhe year. and is always fatal. 

Jt is more common in tempcrarn regions of the world than in the torrid and frigid zones . 
It is unknown in Australia, New Zealand, Greenland, and Kamschatkn. 

Blninc and Youatt affirm that in animals, rabies is entirt->ly clue to a traumatic nction, 

~~~.:~!.~:;:::::~ .. Fi~:1:.~~~:;1:~,:~fF~~~.:~:(1;:~,~;');~;~;::~'.;::E~f:\'.:;~~:~::~
1

~!:~f'.~~i. ::~/;~;~~'. 
in:r medium, althougl1 at present we are in complete ignorance of the conditions on which 
its !l-pontnneous production depends. All animals bitten do not con1rac1 the di::;ease, as is 
pro,·ed by Renault, of Alf'ort, who caused dogs, horses, &c., to be bitten snernl times. and 
t.•\'t'n inoculated thl'm, when out of 99 cases, 67 contracted the malady, and 32, or one
third, escaped. Fh·ming calculates that 30 or 40 per cent. of people who are hitten by 
mad animals go mad. 

I~ the dog the.re are three well-marked sta~es of the complaint. The.first is the melan~ 
cl1oltc, ~haracter1zc.cl by mdanch~ly, cleprei:;s1on, sullenness, and ficlgctiness; the second, 
1he .fi1rions, by cxe1t<'ment. or mb1d fury; and the last, tile paralytic, by general muscular 
debility and actual paralysis. 

St~~~~:;;;t~~t~~~7~i~~J~i~~Yt;:~\:::§~t,~(;,~i~~:~~ 
Ile is not to be trusted; 11 he obeys at all, he dot's 1t e.lowly; but if you clm ... ti::;e him he 
may, in ~pile of him,.dt', inflict a fatal bite." "lli,., agitation increa~es; if in a room, he 
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run" about lookinµ: under the furnitmc, tearing the curtain.;;. and carpets. ~ometimeo;;, flying 
at the walls, at otlwrs jumping as if to catch flies; the nrxt momc11l he :'\tops, !'I retches hi:. 
neck. nncl s<.·cms 10 li::;tcn to u distant noise. H e probably ha"' then hallucinations of sight 
and hcarinµ:." 

"This delirium," .says Yountt, "may !;till be dispersed by the magical influence of his 
master's voice; all these dreadful objects may rn.nish, nnd the crealllre creeps to hi:s master 
with the cxpr<'ssion of attachment peculiar to him." 

''There follows thcn an intern\I of calm ; he slowly clo~c" his eyes, hangs down his 
heacl, his fore legs se<.·m to gi,•e way beneath him , and he !ooh on the point of dropping. 
SudJenly, howeYcr, he gets up again; f1iesh phantom-: rise before him; he looks around 
him with a sarnge expres~ion, and rushes against an enemy which only existed in his 
imagination. By thi ~ time the animal's brirk is hoansc and mutllcd; loud at first, it grad
u::illy fails in force and inte1H•ity, and bt:comcs weaker and w~aker. In some cases the 
power of' barking is completely lost; the dog i ~ dumli, and his tongue hangs out through 
his half-opened jaws, from which dribbles a frotl1y :-;:~lirn. Sometimes hi s mouth is per
fectly Jry, and he cannot swallow, although in tltc majority of cases he can sti ll eat and 
drink . \\"hen he can not drink, he will lap fluids with µ:real rapidity, but on looking 
closely it will be seen that he merely bites the watl'r. Ile can ~till, in some casPs, swallow 
solid,.., and lw may then swallow anything 1hat is within hi:. rc:u.:lt, bit:S of wood. pieces of 
earth. :itraw, &c.'' 

'"Townrds the close of the second stage of rnbid fury tht> dog oft!"n breaks his chain 
and runs away i he wundcns about the field~, being ~cizctl from time to time with paroxysms 
of fury, and then he stops, from fatigue, as it wPn·, and remains hours in a somnolent 
state. Ile generally dies in a ditch or retired comer, npparcntly from hunger, thirst, and 
fotigue." 

Yeterinary surgeons do not say that he dies from a11.phyxia, brought on by spasm of the 
pectoral muscles or by conn1lsions. The disen.;e rum; its cour~e in from fh'e to eight 
days, and it is the same in the dog, cat, horse, a11d wolf, from any of which man may 
become inoculated. 

In man the cli,.ea"'c may show itself at any period from six weeks to a yenr after 
the inoculation, although Fleming :ind Bouley a;;:;;:ert that the incubatory period in m:in 
Yaries from one to two monihs, and that after the third mo11t.h the chances of immunity 
are great. Thamlrnyn (.'Schmidt's Jahrbuch.,' 18,j9) 1 in an analysis of' 220 cases showed, 
that in 49 the symptoms appeared within a month , in !J8 during the second , in 29 during 
the third, and in :Hi during the fourth month; lG of 11te remt~i 11ing cases showing them
seh·es within twenty-:'iix months; two cases only maturing at a period of four and ffre 
anti a half years respecti,·ely . But theRe cases an• always lloul>tful, a nd are prol>ably 
example~ of hysterical or nervous llyd,roplwbia. Fleming, however. reconl!' some striking 
ca.:;c;:, which seem to show, that th<' latent disease may Le induced or brought into activity 

by·t~1~n~fi1~~~~~!a~:~riny ~:tt1;~~~ie~~1= 11 ~~1;i~~~:~~p~~~ebi~~~:!'-~7:/·1he aged, the male or the female, 
and during the incubative s1age no disturbance of tlw general health can be ob~ern:d. 
Yan 8wietcn has poi111ed out tlmt during this period ::.uch a dit:icn.11.e <H val'iola may run its 
cour::.t: without any moclification, two poisons thus coexisting in the same frame. 

After the incuLati,·e stage has pa~sed, the first symptom usually displayed is that ot 
i:adness; the ''ictim either not suspecting his complaint, or carefully :l.\'Oicling mentioning
tbe circum~tance. Uis sleep is dislllrLetl; he i~ ticlgety, sighs deeply, and a,·oids society; 
he is troubled by noise; or is very irritable null ill-t("mpered. The second stage will be 
marked by an nggrnrntion of all these symptomi:. 1 I.Jut there will be in addition pain in the 
region of' the heart. with some irregularity or the pulse. Higors will soon appear, which, 
says Trousseau, .. ar-.:; true c01wulsions of all the musclct1 of the body;" an cl lastly, the 

~~Sf i~:f ;~;~~I~f ~I!i;~z~~:~)gr1\t~1;H1t:~~~~~~· 
knancc expressive of the deepest anxiety , his limb~ shake, and the whole body shivers . 
The paroxysm lasts n few seconds, then subsicleR, hut 011\y to be rl'ncwed on the sligh1est 
breath of air touching his body, for hyperO!st!tesia is one of the most. marked symptrms 
of 1he affection . 

dis~~:~1i\~g ~~0m~~!:~ n:~i~~~e~rte~~~~ ~t~:1it~~~n~1~~~ ~~~~~~~;l~\~1:~ ~~;~a~\~~:~, ~~l~fti:a~i~:~~ 
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ralling of fiends of1cn C'xi,.to:i. Dr. Berg<>rons record~ a cn.:::e in which the patient beard 
the ringing of bells, and saw mice run ahout O\"CI' his bed . . . 

In the third and last stage the longing for drink becomes intense, with an 1~crea;ing 
inability to take it; the Yoire bcrome.-; hoarse and the mouth full of a frothy fluid. fhe 
patient tries to get rid of this hy spitting, ancl then becomes friglitened at it s results . _Jn 

:~:~~r::~~l~~~::=~~s f1'.~~:lil~e~~/~:~!i'1~1~t:~!~t)~~;~c :11~~~1~1~p~~:t~·e~11~~r:~t~;;~s1~usS:;1 :~~:~~~ 
ening life; at la.st a fo.1al ~pa:--m takes plaC'c, and dea.1h by asphyxia ensue.!I.. 

Jn 1he <log, death results from paralysis, in man, generally, from asphyxia; in excep
tional cases it is due to exhaustion . 

This painful aflf>ction rarely la~ts long-er than four day:::, though it lrnR been fatal in 
six1een hours, and has la.i;;tcd as long as two or three weeks. Thamhayn shows that 56 
out of 202 cases died within forty-two hours, 73 in forty-eig-ht hours, 31') between the 
secoml and third days, 19 between the third and fourth days, 7 in five, 5 in six , and 4 in 
sen .. n days . 

The seat of wound or cicatrix rarely shows anytliing unusual. In three or four cases 
out of a hundred it may be :::lightly painful, irritable, or inflamed, or the seat of a neu
ralgic pain, the pain being a kind of '·aura," as in epilepsy; in some instances it is very 
sev~re. 

Diagnosis.-Taken as a whole, there is no cliscao:;e like hydrophobia. In a certain 
sense it resembles tetanus, yet the. two, in their gl·ncral features, are unlike. They may, 
however, occur toge1her, :rnd so good an observer a3 Dr. J. ,V. Ogle has published a. case 
of combined tetanus and hydrophobia in the' British and Foreign l\Iedico-CILir. Review,' 
1868. 

'V\rnt Trou<:seau hns ra11ed nervous hyd ropl1obin, true dysphagia, brought on by a dreu.d 
of rabies, may, howe\'er. be mi~taken for it; 11 bul the sudden inrnsion of 1his complaint 
generally coming on through the person recalling 10 mind or hearing the relation of a case 
or true hydrophobia, and 1he duration of the dysphagia o'Ter the period of four days are 
amply sufficient to characterize the complaint, and to enable the prnctitionl-'r to persuade 
the patient that he is sutfering from mere nervous symptoms, which will rnnish as soon as 
he ceases to fear. Beside.!I, in nervous hydrophobia there is dysphagia only, but no general 
conrnlsions. the spasm ntfecting the pharynx alone, while the breathing goes on with 
regularity." 

Jn the very early period of the disease, during its incubation, Drs. :\farochetti, i\fagistel, 
Xnnthos, and others, hn"e called attention to the prt>:sence of pustule:s or vesicles near the 
fr:l'num of the tongue, known in Greece as lyssi, and they a.~sert, that if these lyssi are 
cauterized, all manifestations of disease can be Jffew•nted. .Should 1hese obserrntions be 
confirmed, a rnluablc ml•ans of diagno~is as well as of treatment in the ,·ery earliest sta~e 
of the disease will have been found . These lyssi are said to show themselves at an earlier 
period in proportion to the amount of 1,oi~on deposited in the wound. l\Iarochetti made 
t>arly incisions through the vesicle, and then caulerized the surface with u. red-hot iron, 
with, lw states. invariable success. 

Pathology.-There are no pathological lesions peculiar to liydrophobia.-at least, 
none such have as yet been de~cribecl . l\Ir. Durham, in a case that occur1·ed at Guy's in 
1865, carefully examined the cord, prepared aher Dr. L . Clarke's method, and found 
C'Xtremf' congestion of the gray matter of the cord, and numerous minute patches of extrava
satecl blood in different sections. i\lore recently Dr. Benedikt, of Yienn:i, has made out 
that in dogs" the pathological process in 1his disease consists in acute exudative inflam
mation. wi1h hyaloicl dl'generation, wliich doubtless arises from thC' exu<lati,·e infiltrn.1ion 
of the connecti\·e tisi;;ue of the brain." (4 "~icner .:\Iediz. Prt"sse,' June, 1874; 1 Lond. 
J\led. Rec.,' Sept. 30, 1874.) 

of ·~~~b~~:::i~~;,fi.~~ ~~ll~~~~:\~:~~i\~~ti:·~~1;1?~~lt~;t~n!~~~~~di~~":~~~:~ 1~~~:1~\ini:tu:~:~it~i~t~ 
t 1at he adopte<l this prac~ice in up,var<ls or 400 cases, and four times on himself, with 
complete success, and that 1~1 all the:'e therlj was no doubt as to the clog bt>ing mad. " 'ith 
such _a result no otli~r caust1r neec! be used; when. this is not at hand, nny acid, caustic 
nlk~l1. or c~utt!ry, will_ suffi.ce. "hen .the t'i5Charot1c cannot be obtained the part mav be 
:~~;:~~i's ~<\~1;i~~u:~l~~::~~0~l~tenecl beforehand on the cardiac side of the wound. S~ome 

~e~tal stimulunt~, in the way of inspiring liope nnd remo,·in~ f~ar, mu~t be freely 
admm1stt>red, and such ~eneral trt"atment. ag may. be ne('(led. No Jrug Jms yet been 
found that bas the least mfluence on the disea~t', c1tlu:r in preventing or curing it. Dr. 
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Marochctti's tn•atment of the lyssi is the only one that can claim any degree of sucee5i!'. 
llow far the co11~ta11t administration of clilorofonn would influence rlie disease is a ques. 
tion that had yet to be pul to the proof. To pre,·~11t asphyxia from taking place, trache
otomy, as ~u~~rstcd b.Y Dr. :\larshall Ilall, is a JUStifial>lc measure, the operation Oein~ 
btbcd on a good theory, ah hough it has ne\·er Leen performed on the human suLjcct. By 
it the immediate ril'k of death from asphyxia would be rendered impossible, and time 
~iven for remedies to act or for the disease to run its course. It set:ini that six or se\'en 
clays is the utmost period for the disease to be in exist enc<' . If' life can be prolonged thus 
for, the hope of' a good result may be entertained. AnyLhing that can tend 10 prevent 
<leatl1, and keep the patil'nt nlive, is us:cful. Traclicotomy is one of these means, and 
desenes trinl, wine and food being ntluable adju\·ants. 

' Vhen a dog is known to be mad, it ought to be destroyed; but when any one has been 

;~~~::1rE~.,~:;~~;:'.;·,'i~~i~;:'.::·~t;~'.·.;;~£,~,;~~~;;;~~~c~!~.~"l~'~i;~~1··1~·:'~~~i\~~',:~;:~~1~',i ~~':,~:~~ 
GLANDEHS. 

This is a spe<'ific disease gi,·en to man by inoeulation from the horse. Dr. Elliotson 
firl"t recognizNI its tn11• nalurt_>, and described it undt•r the term Equinia. It shows itself 
in two fnrm.s. Jn one the di:<ease attacks the mucous membr:uw of the nose and the 
ncighborin~ ~land~. and is then termed a glanders." In the othc·r it affCct" the lymphatics 
of tiH' body g-enemlly, giving: rise to tumors or a knotty condition of the subcutaneous 
glands, called "fr.trey buds," and is thercf(>re called "farcy." 

Jn man, these two forms arc generally found together. 
There is ~aid to be a :otage of incubation n1rying from two to fifteen days from the 

inoculation, after which febrile symptoms with cxcitcnwnt app<•ar, followed by the specific 
t>ruptio11 . The pains in the limhs accompanying tlie febrile co11dition are g1•nerally a:-;so
l·iated with tcnderne:os wherc,·er glands exist, and, on examination, some enlargement of 
these glands will bt- found. The eruption is very cl1aractcris1ic 1 being made up of a crop 
of n:to.iclcs, which become pustular, and arc ,·cry hard, resembling thos:e of nu·iola more 
than anything else. They arc arranged in groups, with iuflamctl bases, the face, neck, an(l 
abdomen bl'iug, as a rule, more con:red than tbe extrl'mitit•s; when close together, they 
become confluent. Thes:e pustules, with their indmatcd lm~cs, then sof'ten down, )(•a.ving 
ukenucd excavated ~urfaces. They aflCct the mucous lining- of tl1e nose, giving rise to 
the di . .;cliargl'. Yirchow says that" tbcsc so.called pustules nrc really clue to the presence 
of a tenacious dcpo.::it. in the corium of the skin, which has much r1··sembla.nce to tubercle. 
and microscopically is made up of an amorphous granular appearance mixed with ccll
elements, cell-growths, and fat-globules." (' llanclbuch.') This opinion is supported by the 
rlinical fact that tubercles in farcy arc so oflen found in the subcutancou~ tis~ue, appearing 
as hard circumscribed blind boils, or swellings, more or less diffus.ed. These soflen clown, 
gi,·ing rise to l'Xtcusi"e :oloughing of the skin and surrounding parts., and are rarely 
absorbed. Durinµ; the progress of thti disease, soft tumors, not unlike pyremic cutaneous 
absces~es, a.ppt-ar about tlw body, sometimes attacking deeper parts. In the more advanced 
:1t:ige:1 of the di-.easc, th<.>se tubercles or so-cnlled pustules n.ttack the larynx and whole 
n:~piralory tract, and more pnrtiN1larly the lungs, giving rise to Yirchow 1s pneumonia of 
i:rlandcrs, an :1t1CNion consisting of a series of tubercles beneath the pleura covering the 
lungs, surrounded hy lobular pncumonic intlammation, as in py:Prnia. These tubercles 
are said to lmvc bern found in the testicles, kidneys, pancn.m._, and joints. "\\rhen they 
atlack the nose, which they usually tlo at an early period, often before they appear in 
other parts, 1he !H'cretion from the nose is n.t first catarrhal, thin, antl clea1· 1 subsequently 
thick, tenacious, and pnriform, often mixed with blootl, but in m:UJy cases it is altogether 
absenL or not noticed till a latt'r pe riod of the disf:'ase. The face and head often swell 
from cet!ema, prescntiug a puff)', erysipclalous, shi11ing surface; the conjunctiva also 
scneles a thick secn·tion, gluing the eyel ids . The tonsils arc frequently involved, and 
often suppuratr. A.s the disease progresse.!l. the swellings and discharge increase. the 
inflammation :irOmHl spreads and h<'comes gangrenous, bull(C appear on the skin, the con
stitutional 8ymptoms become typhoid, a low dt:lirium sets in, not unlike that from py::emia, 
and death ensues from coma and exhaustion. "\\,.hen the ~lands and absorbents arc 
invol\'etl, ns in 1hc farcy form, suppuration and sloughing nrc supnaclded to those 
alr<'ady laid down. 

Tbc prognosis of glanders is most unfa,·orablc, recovery only taking place in the 
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:;;,:!1if :~'.El'.:~~~~::i~i·~~,~~~;~. t'.'.,~,r~.~-?:;~~~:~::~ .. ~~:~~~~,~~·::~:. 1::~ 1~·::i~:;~:~:L1~:'.;'. ,::~~~·1 
slough inµ: µ:land:-; h:1xe left large sores, the::<.c may remain open for a long time; occas1on-

;~t~!:~.~~~~~~~:~'.:.~i~~~~~'.~~:f ~:~~'~\'.I:cg:i;::§~~J~:t~li~;~l~~;~~~!;;,~,~-~;:~~'.'.:~:~,~~l:I 
subject died on the twcn1y-Hr~t day. The blood wa~ found fluid, the rnu~cles !"Oft and 
rotten, the cervical and left paroticl gl:rnds f'uppurntiug-, the lower part of the right lung 

~~1~itd fl':;~~~: :~1;~~111~\,~~~ti~~~~1i~i~; 1:~~~~~~?1~1 c1~::~1~!~~~{ ~t~~:-~1~1~1?~~·~)~~~~:1~~ ~~! ~~~~c~i:~i~~ I~~~~~~ 
nut~ . 

The i:1ccond pntient died on the thirteenth day. There wns no n.ffcction of rhe lym
phaiic glaud~, but suppuration had 1akcn place in the musrlcs of IJoth cah·es of the leg::i, 
accompanit:'d by lo('al :ihst·e~$e.s in otlier pnrts of the bo<ly, cliidly in tile mu~cles; the 
joints were fr<•t• from suppuration i there W('n' retellt patches of lymph on the pleura, aml 
lobular pn(·11monia in 1he base of the upper lolJt• of the right h111~ 1 which wa."' in a l'tate of 
{!l"ay hep1\tization; the lowt•r lobes of both lungs throughout coutained :mrnller hepatized 
ma:-;,..es; and the Ji,·er wns fr(>e from di-"t'ase. 

Billrotl1 lays gr(•at strc:<s on the pre~ence of hemorrhagic nbst<'S~es in the mu!'=cles as 

bc~~f 1~~:~~i:a~~~:ril~~ii~o~~· ~~e:r~;~'~.~~~~ ~~;11:11~::!~~~~1ed through the n:L'al discharge from the 
hor,.e and thr discharge from farl'y swelling:--. \\'ht>re the inoculation takes place from 
the latter, till' dis<"a!w in man is more of the ch:tracier of f:m:y . It can be <'Ommunitate<l 
from man to man. The poison, to be ab:;orbcd, rcq11irc:-:, as a rule, a. wound or delicate 
rncmlirnnl', yet <'Hscs arc on record wLere the disca,.e ha:•. been st:t up by wiping of the face 
with uncle:ui hands or cloths. 

Youatt Mntc~ that 1hc dil'<·:L-.c is not one- tenth pa.rt _,.o common a:; it wa~, anrl •·generally 
speaking, it is only fou1ul as a frequent and pre,'alt:nt disca"c where neglect and tilth and 
want of ven1il:uion cxi,:.;t." 

Glanders, writes Dr. G. 1\Iilroy (•Trans. Epidem. Soc.,' vol. i), is "a. general as 
well as a propagable discas<'; it is extremely apt in some ~ea.i:OllS to de,·elop ihdf in foul, 
uuvcntilated stable:-i.'' ]ts df'vclopmcut may, however, Uc controlled enn to absolute 
prHPlltiOn by t!JC Observance Of simple sanitary rules. 
THEAT\IE~T.-To keep the machinery of life ~oing, and to treat symptoms upon ordi

nary surgical principles, seems to Uc the hest mode of' practice, for there is no dn1~ which 
ha~ :rny infiiu:nte upon the di~ease. Abundance of' frt!sh air should be provided, with 
good bm not too .. 1imula1in:;r food, accompanied by tonic.-;, ~ucli m• quinine anti iron; pain 
should be ~oothcd hy .!-edarive~. '\"hen the no:;e is a ~ourcc of troulile, it ~hould be kPpt 
clean by '''lL"'hinµ:, a stn·nm of water pnsscd through the nos1ril, followed Ly ;;:ome anti
septic lotion, such :is 1hat of iodine, carbolic acid, Candy's liuid, or crt:a,..Otl'; nitrate of 
silver solution, 1annic acid, and 01hers more ~timula.tin:;r 1 being at times vahmble. "'here 
the throat is aliCctc~l, it should be sponged with some nitro-muriatic acid lotion, and a 
gar~lc of chlorate of pot:L'-ih 11 .. ed. 

:£:'~:~?~{fai~~~11 ~:~~ii~~.d ':~JI:~J~~r;t:~:~::,1~~~ :J.~~:'.1'.F~,;;:l·i:.:~'.'·~~:~~y:~.:::!~;~~:~~~c:''i'~ 
Glanders in the hors~, as .:\Ir. Youatt tPlls u::., in Iii~ hook on 1hal n.nimal, is chiefly 

~~ cb: u1~e1~1~~~;; ~~~:-~, b£i a11~1t~s !)~,·:~ \:~~ 1~e~~ ~1~ ~~~f 1~ e :~~ 1:1 r~11~1 :~ <~~~:~i(~, t~\~: '.11~ 11~1 ~ i ~~·::~t~ ,:1~~-c~,1~~f .~ ,~~ 
;~~~~:~r~r1{,~~1:!~~::~~~1,11~t·it1l:~\1~1~~re'l:~::~e 17~~u;1c~~- ~~-1~d1;.~~ very l:irgc cxccpL at tlic cornmeiiee-

When auy doubt exisls as to the nature of the dil!icaf'r, a condl'lllncd hor:sc or t\."S would 

~~f'i;110~,~;~r~~ 1~:::;.~~1~~:~c•:t;1•;l:;f~~'~\;~l~t tlic ~u~pccted auimal. and if the disease be gcnu-

~i~~,~~~itt.1~f~~i:~~~;.:~:~~:~~~;g\f .. ~E~~:J::i~i~/~~~:i~~~.:~:~~1:·;:'.~~~y ~.'.f:~ ~~::~i~~g~ 
aLoul lhc size ol a tilXpcnce; they suppmate 011 the tlnnl daJ, dry up about the tenth or 
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twelfth, forming sC'ab~, which leave cicatrices. The disense runs its rour:-e, and i;, to be 
managed Ly rc~t an<l cleanliness. 

SYPHILIS. 

Sn•111L1'i i~ a conr;;titutional disease, the result of a s1wcific animal poison introduced 
from without. Like· othc·r :-pt'cific animal poison:-, it is, :is a rule, propagatt:d h." some 
local inocul:ition; but, unlike all others, it ha::;, by its i'Ubtlc influence throu!!'.h thf:' parents, 
tht· power of a.ffectin~ thl' unborn fi..ctus and the newly born child. Xo other blood poi$On 
appc·ar:,;; Lo po!':-t·ss this power. at any rate to the same d<'gree, and it is well 10 bl'ar this 
~~11:~;::1~n;~Jl'.oint of diffCrcnce in mind, for, in all other rt':'t!Jl'<.:ls there is a stroug analogy 

-~~.'\~)r):~~~l(' o;~~~:n:ll~~~~:~~t~o1\~a:~1:i:;Jt~;,;,~)l~~~~ . :~~n\·~~~~i1~1;c~;;~~\~l~~;ti~~ rt:~~~.1:~ 
pc<'uliar way, by the npprarancc of a flomcwliat incgular allliou~h characteristic chain ot' 
symptoms. Thl·~c arc unN'rtain in the period of thei r manifl-:statio11 afte r the inoculation, 
in tlie ord('r of th<•ir appt>nran<:f', and in their form aud eAl·<·ts, )'l'I tlit-y pos.-;f'si;; their own 
sp<.•cial fi.>atmr.;;,. Tlit'.Y are local and p;encral. Th('y run tlit•ir CO!lri'C, yt·t do not elimi 
nate the poiison . They may disappear for {L time to reapp<.•ar in some other form. The 
poi:-0.011 may Ii<.• dormant for yl'nrs. and in hmlthy subjects show no sigti" of it~ presence . 
till i'Ollll' weakening- i11tl11ence has clepre::'scd tlie powers of its victim, and gin;•n ri~e to a 
local nHh:tion in which the practised eye will read with more or lc~s <·crrai111y tlH' modi
fyin~ infha•nce of an antecedent s_yphilitic aHCction. The poi::'on ha~ been :::co1chetl for a 
time only, hut not killed, and in the weakne~s of its po~"-C:->1'or has r<.•ai;;scrtcd it~ power. 

:\o other animal poi-:on ap1H"nrs to h<we such temwity of cxi:stence. All others produce 
their i'lll'tific eH'Ccts in a clefinire way and in a regular series of symptom-:, and are either 
l'liminatecl or de..-1roy lifo; having mad<.> their mark and run their COIJri'C, they cease to 
net and arc im1ocuou,;;; tl1eir power for harm being cxhat1i'ited. The poi::<ou of syphilis, 
howcn•r, is i'O i;nbtlt" tl1at it ii; 1oler:1hly certain mO!-.L of the ~t'l'retion<:; of :.t. ~.''!Jhilitic :!UIJ
jecl an· c·apalilt• of prodncin~ the i':mw di:-ease in a11otlicr; clinical experience having dis
proved Ilunlcr's opinion that syphilis could only be propag:ated hy the i;ccretion of a 
primary i'O re1 and Hicord'~ pro1 o:-ition, thHt, "a chancn· at tlil• Jll'riod of progre::<s is t he 
only ::<Ollt'tC of lhl' syphilitic viru!' .'' lJHlcl'll , it may fairly lil' ass<' rh'd 1ltat a lwaltliy 
woman, marrying a man who hM had syphi l i::i but iu wli on1 all syrnptom~ lia\'c long dii'
appt'ared1 111ay giv<' birth prt'maturely to a den.d fo'tus, to a s1 illhorn <·liild. or to an infant 
that will, either at its birth or within a. fow weeks sub,..eqm·nlly, ::how !'ymptrnns of ;;ypliili:->, 
alt ihcst• rc::nlts bPing: the effec·ts of ~yphilis transforn•d from till' father. ""lien IJotli 
parenb are ,.;;irnilarly di~t·a~ed 1he e'·idence ii;; still stronger. ''Tia• M·me11 of a diseased 
man depo"itcd in tin• nlgina of a hpalthy woman will 1 Uy being ab ... orhC'd, :tJH! without t.l1e 
intenention of prl'gnancy, contamin:ite 1hat woman with the secoudary form of the dis 
ea:-:e, and that without the prc.::.cncc or a clmncre or any open ... ore 1•ithcr on the man or 
the woman." (Dr. Porter,' Dublin Journal of::\Iccl. Scien<'t',' l~.j7.) 

A healthy woman, marrying a man who has had syphili~, but who ha;; loi't all symp
toms of it, may acquir<' syphilis through a blighted O\'um, or a ~l'rie:s more or It·:;::; pro
longed of stillLorn children, the plactjntal circulation between the frctal and maternal 
blood being- the infecting medium. 

th;\ d\1~:1.:!~~~ Y 1 ;:~~::;~;~' ~~~~~g fi:~~~e toot ~!~ l<!1 i11!~~1~~,u ~~:c~17~c·!~~~e;~~~
1a;, s;~::!~ il~~n1:~~i~.:~~~~~:;;·~ 

manifi:-:-ting its prc:-.t•ucc with nll the intensity of a primary inoculation. 
Ag:ain, the secretion of any true syphilitic sore, chancre, or mu~ous tuhercle, wllC'ther 

of t llC' mouth, nose, :rnn5, vulrn, or penis, is capable of tra11.::ferri11g- the disea~e; and the 

~:'.~'./i'.~·~·,:;~~~:5;:~E;.~~~i~.{;~~:~,?~if~~~::~~~:l:.~:'.'.:".~~::l~~,~~"~L~;i:!~·~,'.:~
1

~:::~:'. 
"h ::hould 11cv<·1· be for~ott.cn that it is the ,• iru~ which i11ff'1'ts the syi.;tcm, and that 

the sore is th<• nw rc lo<'al lt·sion, and not a llf'Cessary antcecrle11t to iufr·<·tion ." (Com-

~~~:•:~:~~:.~d1;;~::i:'.•:';~~jfr711~~·,ii,~.:1~J'.i,:::::l~!f~;,t:~~·::/~:~:i~•;li;~•::::,\:£~~~::i;:~'.fi:~t~;£n''.':: 
whate"er way, wlicthcr inherited or tt.cqnired from primary sores or from the secretions 

of 1:~ :~~~:~:i~~ i~i~~~.;·~·\ 111 isi 1~!if v:~~~~~ ·~,1~e~1::~if~~:~~t~l:~r~~~11~~·r~~t 1~1~:~·1~~~ I~~· s:~:~cc~,1~~~ion ; 
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Unt if we reco~nize the fact that the virus, howen'r dilutt>cl in one ~ubject, may, when 
introdt1l'l'd in10 anothc·r, hchan~ as if it had been taken from a ~prt>ading primary sore, 

~f J~~i~~~;;;~~~:1~~t~~~i~I,{{~j;~~~~~~l~~ 
in the 8t'll1('H1 and proLaLly in other secretions." 

pri;~~~::;:, ~~:~.~· 1:::::~::'.~;~;~i.i:l~~lf.1i: '~:Ei~:~~~~E;"·~~~;~~'.ir~:;!::~~.~~~:i·i:l~·
0

ri:~;::~.:~ j:: 
no form of local sore 01· chancre that ca.n be said wilh certainty to be the result of the 
local inoculation of syphilis. In the cartilaginous induratcd i:;orc, with cnhirged indurated 
glands, tlH'rc is C\'Cl'Y probability of syphilis 1mrnifos1ing its presence; and in the multiple, 
suppumting, non-indunned f'hancre there is t:\'try prolmbility of no such symptoms appear
in~. But in the firf't form such symptoms may not, and in the second they may appear. 
Conl"equcntly, as a law, this distinction becomes of little value. Indeed, syphilis as a 
<'on;;tilutional di:;l'a .. e can only be known Ly the rnanifo:;tations of its symptoms, and not 
by 1he inol'ula1ion; in the same- way a.s smallpox, when propaµ:atc'l by inoculation, is only 
to be r~cognizcd Ly the ernption, aml not by the local apptarances rcsultiug from its 
ino1·11lation. 

Acquired syphilis.-Acquired syphilis is always contracted through inoculation 
from a l'i1ancrc, or from a syphilitic mucous tubercle, condyloma, or 01her sore, or from 
till' :"1•crctions of a !<ypliilitic subject; tlie secretion of one form or syphilitic sore from one 
suhj1·ct bcin).! capable of producing a chancre of anonwr form in another snlJject. 

)Ir. John :\!organ, of Dublin, by l'xpcrimcnts, has been led to bclicrn that "the dis. 
char:ze of <l !\Yphilitic !(•male produces on syphilitics the sore identical with that produced 
from 1he soft :-01·(• or chancre." 

Af°l(·r inoculation a certain time usually elapses before the poison manifosts its prt>::.cnce, 
whidi rnri<·~ from six to twc\n) weeks. In cxccpLional cases, 11tc symptoms of syphilis 
may appl'fll' wi1hin the month, or fail to appear for four or more months, but every week 
that prn!-ses af'ter the third month without tl1eir manif'eslation lc:;!'ens the likelihood of their 
appt·:u·au<·P, and when six months have elapsed without syphilitic symptoms showing 
tht:m8eln-s the proliaLili1ies of' their rloing so arc ve1·y slight. 

The ditlCrcnt forms of sypliilitic inoculation will be considert!d under the head of 
chanf'rl', &c. 

Di:;mil':<ing, thcre:ore, the consiclcrntion of the char:icter of the sore to which the poison 

~~l'~:'l;::~li~~:~~:~:~~;j~:l:~S :;~~~;)t~:~~ ~~~ S~\~:~:~Jl~~ l'~~~!.ll~~·~i:l~l:\~l~~~ll~~O:~ ;'l~~itt)i"i~!r l~~l~~~;i~~· 
form.;; they a:;!'.ume is \'cry s1riking. They u<;ually show thcrn~t:lvc:-"i primarily upon the 
skin in the form of an eruption, or upon tlie mucous membrane of the alimentary canal, 
as indicated hy :;orl• ton~ue and throat, while :;ome amount of fo"cr and constitutional 

~~~:~::b1:~:~~'~o~~~~:1:~~~ll1l11;cbl;~·~:~:s ~;~,i~et~~~~~1~~'.lCC, this" :syphilitic fe,·er'' rnrying according 

?~i;i~:~:~~1t~;,;:~~~:;~(;£:~~::~;
1

~=.1~·~;1f )ii.'.>;~r ;z:[;;:;~~L~1c;~;,~~n;:~r~::~i~~; 
co;~;11~.~:y1~2~~1~s~l'~~1;;:; ~:: s~~~~o!J:u.::~~1'i~~~t but a fow days and di:mppcar, or Jea,·c a dusky· 

~i':}',~:::~::r.::~~1'~;,
1

;1~~~ £:~~~l.'.'.~•e c~~~<~1~a~~::::o'::'~i· ';:,ei 1 
s~,:~~ ":

1

1:~,~~~~ ~~:~:;:et~e1 ~~1~;:1:~ 
:::~~~;~:~:\;}~'.~':'.::i~~,;~~;',~~i~~~.~~·~:~l~~;~';·, t:~~tl~~'.:'," u::;::1~~ ~i,:,~:~:;:' .;,'.\~ ~~1~1~0~1; 

The lepra anJ psoriasis appear as inflamed patclies more or less extcnsi,·c, a6 in the 
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non-specific form~, the epithel ial scales varying in thickness nn<l the fis'lurcs in depth. 
The psoria,.is commonl y appear~ on the palms of the ha.ml:-; and the soles of th<' feet. 

All these e ruption" ha.ve a copper-colored tint, more particularly after their tirst appear
ances have faded. But whm is still more cha.racteri ~tic is the fact that upon the same 
subject sc,·e1·al forms of erup tion a.re of'len fou nd together-the macula, pnpule, pustule, 
tubercle, and scale, pasi.;ing one into another. 

'nrnt determines the form of the eruption at its fir~t appearance is not known. " rhy 
syphi li s in one man should ma.nifest it s presence by an eruption of mere maculre, in another 
by a papular or scaly erup tion. and in a third hy a pustular, tubercular, or ulcerative 
form is not known. The theory propoundl:'d by Carmic l1 ael, 1hat. each sort of eruption 
hns its own form of local sore or inoculation , wa..11. ingeuious, hut not. supported by facts, 
and the generall y receirncl opinion is that the peculiarity or power of the inff>eted pat ient 
has more to do with these phc.·nomrna than the na ture of 1he poison itself. The pustular 
nncl \'esicu lar emptions n.rc more prone t.o appear in caclwet ic subjects than in the robust, 
and an ulcc r:.1.tivc action to accompany, or rather to follow their appcn.rimce; the bni;:;e of 
the pustule or of the \'Cside, and at times the substance of the tubercle, breaking down, 
and gi,·iug rise to a troublesome allCl i:.prcading ulcer. 

As the outside skin in syphili t ic subjects is altacked by eruption ~. si mple and ulcerntive, 
80 the inside skin or mttcous membranes are equ:\\ly i1wolvcd. ''Ever." form of syphilitic 
affec tion of the ski n," writes Lee, '·has its counterpart in the mucous membrane i but 
the appearances will be modified by the comparatin~ thinness of the structure, by the 
nbscncf' of cuticle, and by the lit.tie disposition these parts hiwe to take on 1hc adhesirn 
inflammation." The mucous tubercle is the more common form, anti is found in Or,!!ans 
of generation 1 tong:ue, mouth. lips, nose, palate, throat, rectum. and anus, and occasionally 
in other part:; of the alimcnra.ry canal. 1t is known also in t.he i:lrynx. At times these 
tuh<' rrl es bn~ak clown and ulcerate. gi,· ing ri se to irregular excavated ~ores . 

:\foist tubercles ma)' appl'ar in syphilitic subjects at any part of the body where two 
~k in surfaces arC' in con tact, associated with moisture. " rhcn they are fou nd bet.ween 
the toes they are known as rliagades, and when about the orifice of a mucous passage as a 
cond\' lonrn. 

S}rphilitic sore throat ma.y appl'ar as a mere mucous patch upon the surface of the 
mucous membrane, or al times as an ulcera.tion of thi s patch, while at others it shows 
itself as a rli stinrt affection, the throat becoming swollen and of a li vid color, a.nd rapidly 
pass ing into ulceration . These ulcers may attack the soft pala te, pillars of th e fa uces, 
ton l"il s, or pli:iry nx, and present £>very kind of appearance, shape, and chara.C't.{Jr. They 
may be se rpiginous like til e trail of a snake, horse-shoe shaped or circular, s11perflcial or 
excavated with sharp edges, infiamefl, sloughing, or indolent. By thcmc;clvcs they arc 
not. typical of syphilis, however suspicious, and other concomi1a11t symptoms arc required 
to dt>termine the diagnosis. 

The mucous patch is the most characteri stic. No ulceration is typical, although the 
sharply cut exc:warcd ulcer is the mo:St unmistakable. 

Jn hereditary i:;y philis this form of cxcarnted ulcer is rare, though I ha,·e seen the per
fora.t in,!! ulrer of the soft pa.late in an infeNecl infant a month old . 

Syphilitic disease of the tongue is a Yery troublesome affCction, and manifests 
itsdf in a \·aricty of way:"; it appears more commonly in the form of a.phthous and mucous 
pakhes, ukcratinp; or otherwise, and not unfrequently the whole thickness of the organ is 
infiltratC'cl with the gum matous syphi litic material, c•i1her as an isolnted nodule or as a 
g-encral infiltration. " ' hen this nodule ~ms softened down :md suppurated, a deep cxca
Yated sore or fissure may be left, not unlike that of cancer , and when this sloughs or is of 
a chronic nature, the diagnosis becomes st ill more obscu re. In cancer, however, there is 
probably a more marked local inclura.tion than in syphilis, and rarely a sharp well-defined 
cd..,.c. The history of the case is, t.001 Yery cliftCrent. 

ea~~:1 ~i;~1i~~oil~s t11i.~i~l~n~~ ~;.e:l;~~t;1i~:;s 1 :!:1sci :~~~l~;c~a:~1~:0o~~l:·11l111l~e1:~:~~~1~~1~{1~::::;~i: ~:~~ 
found on the throat or tongue; indeed the disease of 01w p:trt of the mucous membrane is 
th <' snmc ns that of a ll ot h(lrS, the local appearances and symptoms being modified only by 

tli~~~~~~i;~~:~~~18 0~!' ltll11: 1~:1~1~~;m syphilis bears an important part, and as a cause of stricture 
is not ran.!. \\' hen present, tile disease usually spreads upwards from the anus, 1he bowel 
being in some cases superficially, in ot hers deeply infiltrntc<l ~111d ulcerated. This form of 
disca.se is more common in women than in men (vide Chapter XY I). 
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Syphilitic disease of the periosteum shows itself in the form of nodes, and 

~~.~~'f )\:,~·!;~r~0~~~t~:i::~:·'\;:~'.:;;i;~~"~~~·::~;~~~.:.~;,~:~~~::;~~,:.~·.~r,::·~~~~:~ ~'.~·:t~::~:::;i: 

E;3~¥:.~1f i~~J~'.§~~~~~;;X:f ~~;P:~0;r~:1~i~~ 
the dnra mater and brain may be~ome ;:;ccondari ly :tfft•cte<i. 

It. mu:-;t not be thought. howe\"er1 that syphi li:-; and its effol'ts arr confint!d to those parts 
of the I.Jody that l'Ome undt!r the in11nediate notice of the ~urg:eon. Jl it hardly probable 
that bot Ii ends of the alimc·ntary canal should show cviclcnt'e of the affCction without some 
part of' it~ illtcrmediatc twcnty~five feet beinl! impl icat~·c1 1 or without some of the compound 
g:lands that arc a~~ociated with it. being i1n·olvcd. The pathologist k nows th is to be the 
ca11c, anti n!C('nt reJ<.earch has confirmed " 7ilks's observation ('Guy's Heports,' 18li3), that 
"tl1t• cx1e11t of thl! influence of syphilis is only cornmen~urate with the tissues of the body." 
and that" there appears to be scarcely a tissue wl1ich may not be affectNI, and always in 
one particular and characteristic manner." The internal or;:~ans may IJe atlCcted equally 
with the <•xternal; not only the cnmium , but the brain within it, or the nerves; not only the 
muse It•:-; of thl! limbs aml 1011µ-ue. but the heart ; not only th<• pharynx, but the resoph:}gus; 
not only the larynx, but the trachea, bronchi, and lung:;, also the li\•er, spleen, and other 
' ' it'cera .'' 

" The peculiar effect of syphilis on the system," ~ays the same writer, 
"show1>1 it:-.elf in a Ji..,po:o.ition to the etfu:::ion of a low form of lymph, or fibro-plastic mate-

rial, in nearly e,·ery ti~~uc of' the body, occ~L"ionally modified in 
F10 . 12. cliaracter to a slight extent by the oq::nm in which it occurs. In 

~olid organs or in the interior of the tis~ucs there is found a more or 
less circumt'cribed deposition of an a.lbumino~fibrous material, whilst 
on the surfi.l.CC of tlie body a similar material may conslitute merely 
the base and horder of an ulcer." Jn the te:sticle this is well seen 
(Fi~. 12). 

] n thei;;e obsernl.tions the whole pathology of syphili s is included, 
for whether syplii li s i1H'olvc ski n, mucou~ mernl>rane, connecti,·e 
til'RUC' 1 muscle, !.>one, periosteum , or a ,·istus, the :-ame exudation 
exists, eitl1cr as an exudation and i11duration, or as an exudation 
breaking up with ulceration. 

This exurlation is the same in all stages of syphili ~, in all tissue~, 
in hereditary as well as in acquired i:;yphilit'. \\'hen the exudation 
is reabsorl>ed, a reco,·ery is i:;Hid to h:we taken place; when it breaks 
down, suppuration ensues. \\rhen it attacks the external tissue:-:, 
secondary sympton1s arc ~aid to exist; when the internal viscera or 
the hones are affected, th<' symptoms are called tertiary. 

Half a t>'~, 1 ~ 1 " atrected Jn <:achcctic and feeble o..uhj<'cts, where vi:o::ccral mischief has a 

~.;,.~~:£:.::~:·u .. ,. r~f ;:t~::~f ~~::~~i:;:.~;'.f~i\i:!~;!~ft,~:~i~;~;~f i.'i~~~~1~f ~i~~~~~E 

1111I1111i,1a11Iii'l~it1 
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all alike. Th<'"f' 1liffcr only in their symptoms and efft>C'ls acC'onling to their position, yet 
wlit'ther they 0(.'Clll' isoon or late at'lcr the primary inoculation, is fL matter of no clinical 
impor1an('e. 

•'While syphilis is thu-. unsparingly gener.li in its altacks upon organs, yet it plays O\'er 
much the same series of organs a~ other diseases; vulnerable or much-abused organs, 
which ~unt•r disproportionately from common causes of disca~e, suttCr als;o in much the 
same proportion from syphili:;;, while the thyroid, splc(.•n, caps11le!:i, deep-~t·ated bones, and, 
indct•ll, g-e1wrally those par1:; which are not obnoxiou~ to other 1 common' disea,;;,es1 c:-ocape 
all"o in ;.;yphili~" ploxon, ':\kd. Times,' .June :24, 1871). In fact, lwyond tlte local inoc
ula1io11, syphilii:. lixes upon or rather attacks an organ nrneh ms any other di:-t•aiw 1 possessing 
no s1wcial predil<•ction for one organ or tissu<' in prdl·rc11ce 10 anotlit'r; tlie so-called 
st•<•ondai·y a11d tl'rliary aflCctions ha\'ing no real cliffrrcncc, sa\'e only in the urgcon's 
mind. 

T1rnATMENT.-ThC're is no re1nedy in the pharmacop~ia. tha.L can l1c rt'iied upon as a 

~/~:cl~ :~~11f1~1~ ~:,;~:: ;.i~ i ~f· ·~~ ~ ~ 1 ~·;,~1~1 1 ~11~~11~~ ;:\ ~-~ ~;~ ~:1~
1

111 i 11:~\,~ ~'.~~~~.'ad ~e 11; ~ 1:1~ ~'~~'. c i iii ti r~ ~11 1; ~11:,~:(; 1: ~:t!,~,i~:~ 
tion wh(.'!\it•r the disease is really ever cured. wliNher a per~on once undvr die inftuence 
of syphi\i:o: is not n::ally like one hro11::d1t 11111ler tin.: influence of Yaccinia, which nwans, 
that his body ha.; bl'l'll so atfortt•(l by the poidon as to lie inf111c11c{'d by it for lifo. After 
sut('C,;!;ful \'al'cination a ::.t•cond ino(.'tilation rarely takes as i1 doeli in a \·irgin subjt•ct, and 
a.l'lf'r trUC' i;~·philis a :-;('(•ond attack rarely if enren~ues, Porter's law bcinµ; toll'ral.ily pro,·erl, 
'· 1hat the influent'C of ::.n1hili~ ncn-'r returns upon it...,eJf, or rc-contaminatt's the .:;ource 
from whid1 it had bern tleriHd" (·Dublin Quart . ,' 18,;7). Hiconl, Lee, and others have 
pron•d th:il the ,..oft or non-infectin:?; chancre is the only one that ('an bl' inoculated with 
succl'"'~ 011 tht• !'a.me -"Ubjcct. It is true thnt in a laq!t' numlH.~r of c:t-11.cs syphili-. appears 
to be cured, tli:tt the 1:.ymptoms disappear anrl the hcailh of the patient is re.established; 
yN it is cq11aJ\y true that in l'lll"il <':l"('S, after tlic lapi>c of rear~. eYen :1 quarter ol" a. century, 
wlll'n, under :;:;0111t• wcakenin~ influence by which the powt:r.s of the patient are reduced; 
by i.;om(' local di!:'t•a.:;c, sucli as an ulcer, the existPnce of former :-;yphilis is again recognized. 
So lo11g a~ the pow<•1·s of the subject who had sypl1ilis remained goocl, no C\·idence existed 
of' its pre~cnec; but wlurn the1'e failed, the poison reas1'crlcd its claim to recognition . It 
must, howt>ver, be stated with eonsiUcn1hle confidence thaL Nature, unas.sisted by a.rt, seems 
incapable of climi11ating th<• tli1't'a5e, or of arresting its prog1·css. 

Jn fo1·mt•1· t inws it was thou~ht that in mercury the surgeon po1'i>ess:.ed a spetific a~ainst 
the tlisca,;;c, and whC'n all chancres were lookcU upon as syphilitic, and mercury was 
atlmiuistcrcd, n largt~ proportion of supposed cures were recorded, uo constitutional symptoms 
showing themselves. 

In modern times, however, when it is known that at lea11.t 1hrec out of e'·ery four cases 
of chancres ol' the p('nis arc local ,·encre:1l ntfoctions and not ~yphilitic, the supposed 
success of the mercurial plan is not recognized; although in syphili:;-thM is, when the 
constitutional evidcHcc of the disease is present-tlie power of mercury in getting rid of 
the symptoms is intli!'<purnble. 

In ::.lrong aml healthy subject~, therefore. when syphili~ is prc;.cnt either in the form of 
skin eruption, sore tliroat, or other affection of" the mucous nwmbrnnc of the intcstirn~I or 
re.;,piratory tmct, nwrcury is beneficial. The best mode of using it is genera.Hy supposed 

~~i~fa ~·~vii~~1~c:1~;:1 tti!1let~1~b~li111~~s i::1r:t;~~.~1;~~~.i~~n~li1~~~-~~~1~tl:ei~b~::1;'~n~~~t ~!:L~.nuti,'..n~. t~~ 
~~~:~~l~~:l~~~;~~~:~l l~~·l~~~I ~~ti~~li I~~- :~~:~lll~~~gi.n ~~~~:~s i :~Ctl~::~~~{~~l f1~· i ~~l~t!~~.~I it1~l~:~~1~b~11~gtl~~ 
bichloritle of mercury in doses of 1J6-th of a :rrnin three times :t clay, is a. good form of 
administration, f\S is also the grPt'n iodide of mercury in ~rain do~cs twice a day, with 

~~i~;f~:··::~
1

.\1~":;;~~~·~'.~:r.:i;:;~:~:.;~:~.~ .. ~:~,:~:·i~~i!!:·;r.~F,:~:~~·~::~·
1

.~~::::::·~:~~~~~:~ ;::~:£~ 
interferes with dig-t'stiou or the functions of' the abdominal visN•ra; indeed, I nm disposed 
to think it by far the beiit 1nodc or i\dministering mercury. l know of 110 objection to its 

us~flie~1~~tt t~o\~\~~ 1~)i~~~L ~~~o~~~~11~·~\IP~~l~~;tl~,a~~.1rii:e~ 11Lc~e(,t.110Imcs's S11rgery,' ed. 2d, YOI. 

!!, i1i;,.0~\~b~;',~~~1 tl::a~a :~:1~<:.~ ~~i 1~11 [i,~e\;~~~=~ :~{ti~[ r~:~~~i~~~1c. 111 
.1 ~lh ~f1e:~~E~:·:.1~ 11~f t~l~e h~~;>~ 

!~~nc~~!~;l~~I{ i~\;~~\l't~~~; \'~!~:u ~~ ~ll11~i l\\;~!>~::c~1 l<~:~1~~ll:r!:~~~1\',le\~' lc:;~~u~~~:~; i~~ J~ll:~~:i ~:~e~,~~: ;:.~ 
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with boiling water; the apparatus being placed on the ground nnd th<' lamp lif!"htccl. Th.e 

~;;~;::,!';~o":~::.~ ~~:~~1z:",:;;~~~i~i~~~;~~~~ £:~'.~;t~~;~~;'.~,;;:::~01:.:·i\~,ff~:;~:~~\;~~~~~~~~~ 
should not put his head under the eloak, but simply allow some of' the ,·apor to. escape 

~~rmc~~fr~1~~~~r d;.:~tqt:1~:~~~c~~~~:~\~u~1 ~-e~,.:·,~~~. 1~i~~11;~~ fi~:~~:~:~:~l ~!· ,~:/:~17i~z:d:\1\~~ t~! 
water will luwe boiled away-a portion of the calomel being deposited on. the patient's 
body. The patient may th{'n gradually unfasten hi8 drl'~S and put. on Jiis night dress, b~1t 
must not wipe his skin. If he prefers it he may go to bed with the cloak and wear it. 

Tl~ 1~:111~1~:~1~,1t~~\'~1~, \'i~~(~ s~;~;o,~1c;g~~~~.:ne~n~)i':y~~I \~:~ ~\';~}l:~~d~::~~~~.-~~~j~~tion of mercury 
with some "ucccss, throwin~ in 15 minims of a solution of corro:!!irn sublimate, 4 grs. to 
th(> ounce of water. ('Brit. 1\Ied. Jour.,' 1869.) 

For focble c:l.Checlic subjects, however, m ercury is ill adapted, and for such the iodide 

~t p~~~~~~L~11~> 1i.;~c~i~~·r:·~!1~~1~!~!Ji~r~:~1l~\111.:c;·~~s~~ ~~~1e~~;1~~~ 1:.~,';~,~~,~~ c~~~:~ 1tl~~~ 1\s ~e~~1~1:~~: 
c1uinin(>, or iodide of iron. The combined use of mercury and iodide of potassium will 
occasionally be of g-rt>at wdue. 

·when the mucou" tracts are inrnlnd, the addition of some alkali such aj:; the bicarbonate 
of potash, in ten._grain dos.<·s, to the iodide is ad\'isaOle. The addition of the compound 
spirit of ammonin. to the bark mixture is also useful. 

"'hen the symptoms begin to yield the treatment must be continued; indeed. the effects 
of the drugs, "hate\'er they may be, should be kept up for at least six months after the 
di:-appeara.nce of all symptoms, otherwise a. relapse will en~uc. 

Comp:uin~ the effCcts of the two dru_gs together, it 111ay be asserted that the mercurial 
plan of treatment is more applicable to the early than the late symptoms of syphilis; that 
in cases of rl'iapses, or of a remote kind, the iodide of pott1"sium is prcfl·rablc, although 
under hoth cireumi<lances in CXCl'plional cases, one plan oi' treatment will succeed where 
another fails. w ·hcn iodide of potassium cannot be tolerated, iodide of sodium may be 
suh"tituted. 

During th<' course of syphi li s tlie patient should liYe well, on s imple. nutritious , but 
non.stim11la1i11g diet. "\\,. inc and beer should be given in moderate propol'tions, spirits 
nevl:!r allow<.>cl, :\nd smok ing, as a rule, should be interdict ed. 

"\Vhl•n mercury is being employed the skin should be kept warm and the feet clry, all 
sudden chill s being- bad. Whe n suppuration or ulcerrition ex ists in any form of syphilis, 
1nereury is rarely tipplieablc, iodide of pota .. sium combined with tonics is then the best 
drug, with or without opium. Sarsn.parilla has no specific influence in syphi lis; it is a. 
plea~ant vehicle, but nothing more. Opium combined with other drugs is at times of 
great ,·a\uc; with mercury it is invaluable; it may be gi\·en in .small do.ses whene\'er the 
nen-orn; systC'm has heen overwro11gl1t and there is g reat irritability of pulse. '·The 

~:t :: :~Fil~~~:\! it ~t:: ~::1'.~::~ i~~~mt:;·:~1~:~t ;:~~:\~:;~~:;1~~-r~:~~ ~e;~~~~;110:: ~~ 11 c:~~~;~~ !;:'i~1~:~tt~~~~t=:~ 
opium is invaluabl f', either gi\·en alone or combined with iodide of potas.:;ium. In such 
case.s mer(•urv i.s rarC'ly ht'1wfieia.I. 

The syp'hilitic 3.ffections of the mouth, tonsils, throat, tongue, &c., are 
expedi1ed in their disapp(•arance by the loeal application of' nitrate of sil\'er, chlorate of 
pota"h, or borax lotion. constitutional treatment being s inrnlta1wously employed . 

The mucous ~u~ercl.e s of the gc1~ ital s and other parts arc most succe~sfu lly treated 
by the local n.ppl1cat1on of calomel, winch sl1 ou ld be> dusted o,·cr the diseased surfaces 
through a muslin bag. A good rub with nitrate of' si l\'Cr o.t times expedites the cure. 
The parts ~honltl he kept well dry . 

Condylomata are not so amenable to the calonwl treatme nt ns tlte moist tubercles; 

;~J~{:~~~:?:~J~t~~~I~~~~~1l;~;~g!~~~~~ 
dr:~~ 1i1a~Y~~~~~1di~~:~~stl\L~S~o~~~ -mustalso be ~i"cn quite :1S freely; and when ulce-
ration ha;s commenced, an<l seem;; to be unafft:ctcd by general treatment, tracheotomy 
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claims ser ious consideration, because unles:i the larynx can be kept quiet, repair will not 
go on, a11d 1 so J on~ as ulcerative di~ease is present, a sudtll!n spasm of the glottis may 
occur and rendt!r imminent the death of the patient. The operation should, however, 
only be undertaken wlicn the disease is steadily progre~~ing in spite of treatment, and it is 
clear that the larynx will be <lestroyecl as a rncal as well as a re~pimtory organ unles.s 
some steps be tnkt-11 to stop its progress. Of' these steps then· are none equal to trache
otomy, for all !'urgl·ons arc familiar with the fact that Hen under the mo!'t extreme con
dition:,;; of di~casc repair goes on in the larynx directly the tracheiil tube has bern intro
duced, and physiological re~t is given to the organ (1:ide paper by author, •Clin . Soc. 
Trans.,' 1868). 

In the gummy tumors of the tongue, muscle:11 and cellular tissue, lar~e doses of the 
iodide with tonics nre as beneficial as tht:y are in the periosteal :\ftCctions of syphilis . 

There is rt>ason, how(',·er, 10 believe that in the visceral ns well as in other diseases 
which may l>c looked upon as the sequelre of syphilis, or as the result of the cachexia 
ca.ue.ed by the cli~casc and the remt:clies employed for it s remoni.l, iodide of pota~sium a.lone 
bas little influence. Dr. Wilks ltn::i shown how tlte larclacc:ous iuHI waxy disewses of' organs 
are found after :-y phili :5 1 and t'\'ery one knows how little amenable to tn:atment these atfoc
tions are; Dr. Uickiuson ha!i. however, done something to pron· that they are due to a 
want of alkalinity in tlie Olood 1 and an~ to be prevented and, in a manner, cured by the 
medical use of alkalie~. " 'ith the ~a.me view a non-nitrog<'nous diet should be allow<•d. 

During the later period of the di5tmse, when the gummous depositions take place, 
whether it be ,·j5ceral, osseous, glandular, or otherwise, iodide of po1a~!iimn in full <loses 
is of great rnlue. In the sequel:c, in waxy or lardaceous disease. it is of little use, alka
lies with tonics heing then apparently the best. Cpon this k11owledµ:c it is probable that 
the late ~lr. Aston Key baset..l hi::s aclrncacy of Jime wntcr a11t.l the infusion of sarsaparilla 
in the syphilitic cachexia. 

HEREDITARY SYPllILIS. 

That syphiliR is capable of being propagated by hereditary transmi:;sion is a clinical 
fact genernlly n:cog-nized, constituting the main distinction betw<>cn !'yphilis and all other 
animal poisons. To whnt an extent thi s influence sprencls is st ill a debatable qu<.'stion. 
According to some observers, instead of diminisl1ing, the racliuf' of its action appears to 
be yearly incrcasinl{. 

That the child of a pan·nt who has had syphili s may, not must 1 inherit the disease is 
_generally ackuowledged, and, when botl1 parents have been nffoctcd, the pru!Jabilities of 
its transmission art', doubtle::1s, incrci\sed; but data n.re still wanting to <lett!rmint: under 
what circumstan('es the offspring of such parent or partmts is likely to be thus affCcted, 
or to be born l1ealthy, and whether maternal or paternal influence is the greater. 

There i!!. however, 1-iOme rt'a~on to believe 1hat when the motht'r is at fault the early 
conceptions are more likely 10 he IJli~hted, and the later come to maturity; whilf't when 
the father is at fauh the first conceptions show kw, if any, signs of the affoction . the 
~ymptoms Leeoming more marked ;~t each :mcceeding ont>, till at la!"t the onun becomes 
blighted and 1he wife con~titutionally atft!cted. 

Daily experience pro,·es, howenr, that a man who has had f:yphilis and lost all traces 
of it under treatment, who enjoys good health, and marries a healthy wife, may be blessf'd 
with healthy children, in whom no trace~ of syphi lis can be found; and the same expe
rien('e also indicat<•s thnt like subjects, marrying in a less Yigorous condition of health, or 
h\p"ing into it, mny gi\"e ri.:e to discaRed offapring. The probabilitic!S of the child being 
affoc1Pd, as well a.s the degree of the affection, turn much upon th<' period of time whicli 
has elapsed between the disappearance of the con:stituiional symptoms in the parent and 
the date of rnarriag·f' . 

A certain number of children, write:s La.nccreaux, succumb in their mother's womb to 
syphili~, solely because they are already am·cted with the disease. At other times the 
children come i11to the world with lesions unmistakably syphilit ic i while in the grent 
majority of ca~t·s the cl1ild ,,·ho inherits syphilis has at tir:;t the appearance of health, and, 
some wech after birth, presentR signs which bt•tray the evil transmillcd to it from its 

~;~!:~~1\!' J~~a1~i~~;7:s ~~:~;~l~nfr~:~ !~~~,·-~~~·~ t~hi\I~~ t~i:fie~:;:l::~\~!,.:.~t~~~.~~c::i~,:a~if:s t~\~\~ 
latest time for the disease to show itself. 
"~ith respect 10 1he sympwms or hereditary syphilis, it ma.y be well 10 a~sert at the 

beginning, thnt, with thr ~xception of the primary inocula1:011, they arc mucl1 the same 
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~ !~~~~~n~~o1L~~~ 1~~.~~1~::::~t:~:~~~~:·s, u~ ~ti·;~~~-:~s; 0~n~ 1~1.::~.n n~~::~·il[.~~11:11:l·1f1~:~~-i;~c;~~ ~~·~i ~;c}J:1~:: 
order. 

~t~~~~t'.~~~;t~~~'.~~~~;;~~~i~;tt~~~f i~~ 
~~~i~1~fo;.h~i;~·1:!:~:~1;ll~i~1:1l;'.~t\~1 ~\~11)~rl1~1~~l~~y bi~1 t~1)~p\\1~ft'~~~ ~1;ii~!~::~;11i1~:~~1go~~~;~·,~~~l l~~~ ~~1~~~ 
dylomala or m11t·o11s patches. 

The orilices of the nosl', mouth, nnd anus are nt tinws fiss11rc•1l in a mark1·<l 
manner, and oc<·a::i;ionally exliibil ma11ifostations of tile di.-;1•;1:;:1• wliicli l'<tll be mis-
tnken, C\'t:n yc·ars a.fttrward~. In the annexed drawing tlwsc altt•ration'I the face 
are most typical (Fig. J 3 )· 

\\"hen the di:_;:em;e is allowed to rnn its course the child's :reucral condition suffers, it 
becomes emaciated and puny, the digcsrive organs become dcnrngt'd untl refuse to assim
ihue food, howe\·er good; while ,·omiting ancl diarrhrea are common con!'equences. 
J;;\·irlence of starrntion soon nppeari'i, the skin becomes baggy, and of a pe<·uliar dusky hue; 
when not covered or scarred with eruptions it ma)' hm·c a j:unulicl•il :ippenrance, and the 
child will probably die from what is called mara!:'mu~, which me:rns wasting from 
stan·ation . 

\\rlien the disPase does not run so rapid a coursP, other symptoms show themseh·es. lt 
may be in tht' skin, bones, eye, car, or visccrn. 

In the skiu. subcutaneous, or submucous ti~sues, the disease may appear in the form 
of gummy swellings 01· tnmors, which may brt'ak up an<l give ri,;;.e 10 irregular exca.\':ltetl 

cellulo-membranous abscesses . Jn the bones the cliseMe 
Fin. 13. may show i1self as nodes. the humerus appearing to be the 

bone most commonly alfoctcd, thoup:h I ha\'e seen senral 
instauces in which the bones or the skull were frightfully 
invoh"ed. 

In the eye the symptoms nrc Wl'll known; the hiterstitfol 
keratitis, a form of tli~ea~e. accordi11g lo llutchinson, which 
j5 peculiar to hereditary syphilis., gc1wrally shows itself be
tween the nges ol eig-ht and fit't<:t•n ~"('Ill".-. . 1t appears as a 
diffused hazines~ of the c<:ntrc of !he <:or1w11, unattended 
with ulct•ration; this liazinc~~ he~ill1' in independent 
patches, which subsequently coalt•:o.ce, 1hc cornea, at a later 
date, appf'aring likt' ground gla!<.'l- . The affection is nt
tcnded with photophohi(' paiu aho111 the orl>it and ~clerotic 
injection. Jt generally im-ol\"<'S both t·yc-. ~eriatim. l"ndt·r 
treatment tl1e di~ea~e may be ;U't'C:-tl•d, but when it is 

Hereditary ~ypLlit~, from life seven·, patches of hazine . .;:~ rt•main which interfCre with 

lritis is also another comp~ii::~:~.1~:'\c:1:~~1i:n;~s 1~:~~-.co~::1:11:~~·t~s b~;:~1;;,~~;~·~"'t1 !3~·1so 
a111aurosis. 

oto~~~~.::~ss ~~1 ~~~s~··~~1~~~u1~~1:111 ~~~-sl~~~r~~ic~~:!'.ng without any external disease, such as 

Jlydrocepliollls and !'ypldlis are ali:o allied. Sypl1ilitic <lil'ea>1e of' tlic testicles is also 
to be mt:t witl1. J 111~\"l' SCl'll toe\'eral cases of this natur1•, arul ! llt' mo!l;t marked wns in a 
boy, the third chilt! of sypliilitic par .. nts, four months old 1 wlio l1:ul :-:uutHcs and mucons 

!l'.~:~ 1 ::·i~e~:~c 1 !~.~:t~;·edJf:;~·l1~1 ~'.~~~1i~ll t;;~1:~~~: 1:;·,ns an inc Ii anti a hull' long und very hard. 

~g~:~i}:;tI~~\i:,:f i~Y:l'.~,~~:~·~:,~;~~,',~:.:fr)'.:.~~·~:i~~?~~:,·~i~e.~:;,~~:,~~~i::.·!;~.~;~~~::::: 
~low far the syphilitic poi~on follo~vR the_ ~ut,j~cts ,~·ho inlwrit it is clillicult to decide. 

It 1s no uncommon e\Cnt to find a cl11ld, entirely lret; from all e\"iclcncc of constitutionul 
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s~philis, born of parents who had previously gi,·en and may ~ubsequently µ-ive Lirth to 

F-llllborn or disca~l'<l off~pring-. A hcnlthy child may stand alone in a long series of co11-

ceptions as a li\'ing proof of the power of life C\'en onr such a poi:o:on as syphilis. 
1 han• also before me the notes of' an instance of twins born of syphilitic parC'nt~; one 

pn~8eJ through all the serit:s of complain1.s common to hereditary ~yphilis. while the other 

escaped altogetl1cr, that is, at the encl of a ycar and a half no symptoms had app<'ared. 
I have the notes of another cn:o:f' of' twins, born under like circumstances, in which the 

symptoms appeared in one a.t the end of n month, and in the other in the fourth mouth . 
Such cases as these would appe:i.r to show that the manifo!'<tation or non-manif(·station 

of the symptoms of hereditary syphilis depends much upon the per~onal power of the child 

~·1~13e~nli1;:;i~~f;~;e~1 :!r;o1;fn~~i\~ \l~11~o~~~~g 0~!ft~~ ~~:.~1i~1ating the poison, while the weak falls 

nbove mentioned there can be no question as to Fw. 14. Fw. 15. 

!~·1:res~:~~~~~? 1~: ;:~~e~~~~~i~~~1~h~;::d~l~i;''~~~!\11t~:~ri (~. rd L~ , ) 
is foundt:<l upon ~trong e,·idencc, an<l in the acquired 
it is at least probabll'. 

Amon;JSt the e\'idcnces of hereditary syphilis ~ 
established by :Mr. Hutchinson there are often ~ 

present in the permanent tCl'th important indica-
tions, so important, indeed, that, when present, the 

~:i~~~:~c~e 01~;~~~~·t~11~~~[ 5Yf~:~~~ ;~~~e'::~~~: :~~~ ~~11;; Sy~ Teeth. HeRltby Teeih. 

in exceptional instances of hereditary syphilis. " Tlte central tipper hlcisors of tlte 
second set are lite test lee.tit;" the~e are usually short and narrow, with a broad vertical 
notch in the edges, and their corners rounded off (Fig. 14); horizontal notches h:~Ying 

noth ing to do with syphilis . 
"Next in value to the malformation of the teeth," writes Hutchinson," are the state 

of the patient's s.kin, the forma1ion of his no:;e, and the con1aur of his forehead; the skin 
is almost always thick, pasty, and opaque. It :i.l~o shows little pits and scars, the relics 
of a former eruption, and at the angles of the mouth are radiating linear scar;:, running 

out into the cheeks. The bridg-e of the nose is almost always broader than usual and 
low, often it is r1·rnarkably suuk and expanded. The forehead i::1 usually large and pro

tuberant in the regions of tlie fronlal eminences; often there is a. well-marked broad 
dc11resRion a liule abo\·e the eyebrows. The liair is usually dry an<l thin, nncl now :rnd 

then the nails are broken and splitting in10 layers. lntt•rstitial kcrutitis is patho~nomonic 
of inherited taint, and when coincident with the syphilitic type of lhe teeth, the diagnosis 
is bPyond a doubt." 

In }-.ig. :3, e"ery point in this description is illustrated except with reference to tLe 
teeth, which WC'rc 1mu8ually good. 

TnEAT'.\IEXT.-To help the diMippearance of the symptoms of hereditary syphilis, 
remedies are of great \'~due, and i11 an infant showing f'Yidence of any constitutional 

power, the prosp<·cts of a recon·ry are very good. "'hen the child i1:1 being suckled, 
whether the mother shows symptoms or not, I administer my remedies, and ha,·e done so 

for many yearR, through the mother, giving her from six to ten, or sixteen graim~ of iodide 
of pota11,sium with quinine, or other tonic rnixture, three times a day, half an hour before 

the child is put to the breast, and l have been much impre~scd with the excellent results 

of the practice. 
When this proct'S!' acts s.lowly I gi,·e the child in addition a grain of gray powder, with 

three or four grains of drit>d soda. e,·ery night. Before this l administered the gray 

powder and soda twice a day, or rubbed in about ten grnins of blue ointment e\"ery night 
011 the soles of the child's feet, the abdomen, or the :\xilla, but I much preler the practice 

pn·,·iously laid clown . Jn young infants the mercurial ointmc11t may be put on the belly

banrl, and thus r11bbcd in . As tho snufHes disnppcm·, the eruption and mucous. tubercles 
fade, and the child begins to fatten and show signs of progrel'l~. The treatment should be 

kt>pt up for at least n month after the clisnppearnnce of all symptom~. 
The chlorate of po1a .. h treatme11t in some ine;tanees is doubtless attended with no unfa

vorable result, strong infants with cure and nursing battling through the disease and pos
sibly eliminating it. But the weahr die, wlwn through more acti\"e memrnres they miµ:ltt 

probably ha\'e been san~d; for many a.ppa.remly hopeless \"ictims of hereditary syphilis 

h<>C'omc under trt•atment strong and li('althy infants. 
A child with liereditary syphilis should under no circumstances be uckled by nny other 
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than the mother, for many a healthy wet nurse has been inoculated by such n. criminal 
practice. 'fhtm the mother cannot attend to the child it shoultl be brought up by hand. 

SF.RPIGIXOUS ULCERATJO~ . 

This is a rare and i;iomewhat singular form of venereal discar:.e. It would seem to be 
more closely connected with the local suppurating non-syphilitic sore than the syp~1ilitic, 
for it is rarely if ever associated with constitutional syphilis. It usually appears m the 
groin or thigh after a suppurating bubo, the result of a suppurating, non-syµhilitic chancre; 
the opening in the groin spreading in crescentic patches of ulceration, one part of the sore 

~~)~;:.~~~:~~e~\' h *h ~ s~~o:~~t;~~l~~\l :1~!s ~ ~~l~~~:1~ !~~ f,~~:t~~l~ ~~~~~~i :~/~·~;}~::~-~ ~o 5~~\~~ I~ i ~~l~z:~ 
no influPnce on iti:; progress, and it may so spread as to extend over the thighs and lower 
part of the abdomen, and continue at intervals for years, but wearing itself om at last. 
I have seen one case in which it :.ipread as high as the umbilicus and as low as the knee. 
The dist!a:se at one time promises to heal and then spreads witliout any clear cause. It is 
often found, too, in ripparl:!ntly healthy subjects, and appears to follow some course of its 
own that is not yet mHlerstood. It should be added that this sore is capable of being 
inoculated upon the same subject, the point of inoculation taking on the same action. 

TREATMENT.-:\forcury and iodide of potassium appear to have little or no influence on 
this malady; and if the view imlit.::ated by its course be correct. that the disease is not 
syphilitic, such a result is only what should he expect eel. The local treatment of the sore 
seems to be the most important, and the best practice consists in Ille local application of 
some strong caustic, such as nitric acid, carbolic acid, or lhl:! cautery, eithf'r galvanic or 
actual, the patient being under the influence of some anreiithcric. Opium in moderate 
doses is of use, and so also are tonics, but in a general way the subjects of this affection 
are in good health. In several instances I have found a. ::it•a n>yage of more value than 
any other treatment. In three cases the sore rapidly healed aft.er the operation of skin 
grafting had been performed. 

IVhm may a man who has !tad syphilis marry'! is a question which is often asked, 
and, to answer it with any degree of confidence is no easy task, assuming, as 1 clo, that 
the opinions laid down in these pag.es are correct, that a. man who has once had syphilis 
is never fr<•e from its influence, and that the poison once in the hotly may reveal its pres
ence a quarter of a century after all external evidence of its existence in the form of local 
disease has flisnppearcd. 

A man who ha.;i had syphilis may, therefore, when he marries, so affect the ovum of his 
wife u!'I to cn.USl' its denth, or produce some e\·idenC'e of disease, 01· feebleness; or if the 
wife be healthy and he himself in good condition aud free.from evidence of the tlisca!<e, 
the offspring may csC'ape altogether and app('ar as healthy as that of other uninfected 
part:nts. Indeed, it would appear that if a man marries when in rohust or good health a 
yea.rafter all e\·iclt>nce of the <lisease has vanished, he may be the father of a healthy 
child; but if his general condition fails and he becomes cachcctic, the poison i;:cems to 
have the power of reasserting its influence :tlld manifo:-'ting its prcRc11ce by some feeble or 
enn diseased conclirion of the subsequent offapring. 

\V"hen the mother i~ affected with the disea-.e the same risks are run. 
Every pm·ent who has had syphilis. runs the risk of gi\'ing birth to feeble or diseased 

~~~~~-~~1~1 ~sl~~~R~;,~~:r~ ar~ ~Ii:!~ i~ll~~~l~y 1~:~~r~e~: 1~~\1;i~~rt I~:· i;:\~~11 t~~~·ct1~~~; t :~~·<l tl:~c~·~;::~ 

~~~,~~~~~ii~~~~:::~~:~~:~i~~~:~~;d; ':~i~~~~:~~~l~I~::~~~ "::;\,;/;::\'::~~~ :~~~;:~~E·:;~.iE 
. Inoc_ula~io~ and _Syphiliz_ation.-Ric~rd .was the fir:'it surgeon who employed 
moculauon for diagnostic purposes 111 venert>al affections; and through his experiments hi:; 
WM led ~o. t_he ~oncl1~1.:1ion, that" a chanc~e at the period_ of progress is the only source of 
the syphil1ttc virus. As a test of the simple suppurating sore it may now be emploved, 
fo~ a second son· can reacl!ly be obtai~ed b~ inoc•il:~tiug a patient from the pus of his ~wn 
primary one. Indeed, tl11s process of auto rnoculat1on may be continued for a Ion(J' series 
but only with any effect from the suppurating sore. Jn the !liyphilitic sore no ino~ulatio1; 
will take, and in the inoculation of common pus no reaction O('curs, or next to none, a 
simple pustule probably a1one nr1 ear:ng:. 
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From the!'C clinical fact;; it would appear that common pu<:;, the pus from a suppurating 
Jl011·1i."Jlhilitic :-01't', aml 1hat from a syphilitic one, are very cli-..tinct . including under tlic 
term l"yphilitic any <:;ore tluu is followed by syphilis. 

B.r inoculation, 1her1•fore. a surµ-eon ma.'· fairly determine the fact as to the nature of a 
rhancre, and, under some circumstances, the e,·idcncc obta.inc1l Uy the practice may be 
rnhmbl1'. 

Syphilization oriµfoated in I HJ4 through some experiment<.: of 11 .• \uzias Turenne 
upon anima11' to inoculatt:.! thC'm with syphili~; and in the!'e he found, that, after a number 
of inocul:~tion&, thl'y be{'ame proof a.~ainst the syphi litic ,·irw;;. lL ·vas followed up by 31. 
Spcrino, of Turin, and cx1cn~i"dy employed by 1.)rofes~ors Boeck, Foye. and Bidenkap, at 
Christiania., :-rn!rnl hundred cases ha,·ing bt::cn treated upon the principle, tile object being 
"to l'Ure syphi li,.. " 

Tht> theory as expressed by Boeck," that the syphiliti c ''irui;, L)' continued inoculation , 
annihilah:s itsdf," wa." practically carried out by inoculating a patient rhe subject of 
syphilis with f're~h matter from any acti\'e venereal sore of any kind till the inoculations 
f:.~iled to take. The ino{'u\ations were rcpca.teJ e\·ery three or four day~, lirst on the boclyi 
tht.>n on the extrcmitil·~. " 'hen inoculation is no longer possible, "the trt.>atment is 
finished, and the patient has rcrovf'rcd his health." 

Boeck nc,·er practised syphili za.tion until rhe constitutional symptoms appeared, for, 
i::ay" he, •· 1 cannot double a malady already present, s:o I am quit1• certain not 10 liO harm 
to the patient." 8ypliilization is not u~e<l with '-'ctual succl·~s against all cases of syphilis. 
"In those that ha,·e not been treated with mercury, the progrci'" of syphili?..:uion will be 
regular; the sypliilitic phenomena will rnnish awny, immunity will take place eventually, 
and rel'O\"t.>ry Le a.uainC'd with certainty. Jn tho~e who IHi,·e taken nwrcury, syphilizarion 
is not ~o certainly uoeful; it ought to be tried i it does often cure ~yphilis entirely, an<l 
at least does good." 

Thc.:-e are Boeck's con{'lu.:-ions; but 1 need hardly mlcl, they are not tho:::e of British 
surgeons. The practice lias been mentioued and briefly describt.>cl, but not to be recom· 
mended. h has no "inµ;le achant:i):!;e, and is CNl!Linly loathsome. W"e are decidedly of 
opinion, write Lane and G:.1$-COyen, in an able article on the s11bjec1 1 "1hat syphilization is 
not a treatment which can be recommended for adoption. \\"e consider that, even if it 
could be admitted lo po:s:sf'sS all the adrnutages claimed for it by its advocates, its supC· 
riority onr other modt's of treatment, or in many in:stanees uver no treatment at all, woulil 
not i;;.uflicient ly comp1• 11 sat1• for it s tediousness, its painfulness, aud tlte life.Jong marking 
wbich it entails upon the patil:'nt." (' Med. Chir. Tran~.,' \'01. 1.) 

Y .\.CCIXO - SYPII ILI S. 

That syphilis may be trnnsferred by means of ,·accination is a fact \\ hich must be 
honestly recognizt.•d, although where it has occurrl'Cl it seems more than probable that some. 
thing more than the uumixed lymph of the genuine rnccinc ,·esicle l1ad been employed, 
such as the blood of 1he rnccinifor; for no oae can now well dii'pute 1he po,.sibility of 

~~~,~~lt::~i ~~}~11~i-l~;. 1:~11;~;~i~h:u~~~~~~ of.;~·~?"J::;~i:tii~ \:~~:!~~~1~s ~~a·;~::~rr:~ :~:;>1l~iWse t~~~~~~ 
unmixed ,·accine lj•mph is s till an open que:<tion. Jn thi,. coumry, HlCh a mis~Ortune as 
a 1'.'·phili1ic inocubrion through vaccination has been happily r:m:, and only in rect·nt day~ 
1111~ the attention of the great body or the profession been directed to the subjec1. In )fr. 
Hutchinson's paper, and in 1he report of the )fod .• Chir. Society for ltHI, there will be 
found sullicient matt:rial to pro,·e 1he 1ruth of what has been writtcn; and in Dr. Semon'::; 
'Handbook on Yaccinarion, ' and in Dr. Ballard's work, all that is known on thc subject 
miw be ascertained. 

ca;~~1lgtt~a~~:~.~~1~:.11~~1J;.11~i1!'~1~~:~:~i~~ ~:c~~~~;a,~'.~ftc~·J:e~~e ::;~~~l~i ~!'.~c~n:1~~~~~~~~e1~ 1:~L~~c:bl~~ 
~1111~'.~~~~~ :·~~~~ n ~ts(:1~~~1· ll117R;~1~~.·~t~c.~~~~~1~1~:~;e~.t· a,~~~~::':~ n~; }~~;:pi ~~~~-~.r~Yil~\11~~~1 :1;~'~,~ ·~ ~ 

~i~~~f X~i:~~\~e~~,:~}~,:2~~;:\i~~::~~:~:~
1

:~~Ij,'.~~~~~:~~~~~~\~~;~~i~:~itifr:~:~i{~;~::::~i~ 
rnccinatt- direct from the heifer. 

" 'ith these precautions rnccination may be rf'ganled as n perfectly safe opcr:u:ou. 
6 
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"Without them lhc risks or syphilitic inoeulation, althou,!?h l'tlig-ht, exist. They tell, how
eYer, but liUlc again.:L the enormous adnuitagcs of rn.ccination. 

;~JE::~:~~t1l;;~lt~f HiiJ~~tjz:~{~rQi.~:lf i~if £.~'.~i;f~~:~\~~~~:~R;1ii.~~ 
18Jb.-'DublinJournal1 ' lb5i. 

CHAPTER III. 

TUMORS. 

IN the pre-pathological period, before the minute anatomy of healthy and cliseMed tis~ues 
was understood, and the micro:;cope had rendered intelligible subject~ that still rested in 
darkness, tumors had, from nece~sity, been swdied simply in their clinirnl a"pccts, and 
surgeons, in their att~mpts to classif)' them. were ~uide<I solely by the most olH"ious 
characteristics of the growth!', and by their real or fonricd re~embliu1ce to the natural fo:~ues 
of the body. As time advanced, more ambitious attempts at cla."'<ification were made, and 
the most important work was that of Abernet!iy, who at the beginning of this century pub
lished his 'Auempt to form a Classitication of Tumors aecor<ling to their Anatomical 
Structures.' Jn that able production he asserted·' that the structure of a. tumor is some
times like that of the part near which it grows; and !'Ometimcs unlike; that in many ca,..es 
the nature of the tumor depends on its own action and organization, and merely receh·es 
nourishment from 1hc surrounding parts." He thus garn expression to pathological truths 
of the grcntest importnnce, a.nd that still remain incontro\·ertiblc. The next real advance 
wa~ due to Bicha.t, who recognized the essential difference between tumors and the parasitic 
nature of the cys1icercus and echinococcus, although by liis followers this par:lsitic notion 
was carr ied out far too fully, for they looked upon cancel' as the product of n pnrn:iiLic 
growth of entozoa. It was left, howe,•er, to Lobstein of' Strnsbourg, to embody Bichat's 
idea, nn<l to giYe it full cxpres8ion, which he did by naming tlrn~e rnmors lwmceoplostic 
which were similar in strncture to the natural con!'titucnts of the body; and those h.etero
plastic which were composed of product~ which dilfor from tlte normal ti!lsue:;;. Since that 
time countle!'S workers h~n·e been examining tumors and nW:mpting to clrni.sify them
one of the mo!:'t prominent b(•in~ Lebert, and to liim must fairly be attributed the credit 
of rt!'signing spcc:fic elements LO specific tumors, each tnmor h:win~, in his opi11ion, a 
definiw ~trucrurc; cancer wa-, to be known by the c.ual:\te fmliform cells that even now 
are looked upon by some as typical of the disease. This 11otio11 of specific elements w:lS 
,·cry foa.,iblc, for it simplified knowledge and induced men to think they had a ready means 
of deciding upon the nature of any new growth; and, had it not brcn for Vircbow, it is 
probable_ the theory would ha\·e long held its ground. Jn this learntd pathologi~t, how-

:1~·;r ~;~~~~:~.~1~1 0~·1>l~f ~1~:~:..~f'bC:o11:l~~~~:111;1~~,~e~:~11~~1~.'~1 :~n:f ~~~11;1~0~~ .. ·:' c~i:~:1!~~·1\nro iJ11t~;: 
tht!m in his own wonl:s :-

1' Jn G~n~1an)' 1.hc doctrine of specific element~ lrns from the first made few proselyte~. 
: nd now 1t is entirely aban<louecl. From ~he comrnenecment of my carl'er I have been 
compt>llecl to combat thit' cnor. nnd I believe that tit tlic present moment we are in a 

~~:~~~~~· :~:~~~~:~~'.:.::~:~~~~'.~;·f,~~'~;i:!~'i~~.:~1~;~:£~1:.=".~'~ b:!'..!;:1:~:~~1~~~:~!~~~:1;~:~~·;; 
jrom w!t.u!L lt spnn,qs, nncl that .1t 1s not de\'eloped .111 an 150\atcd manner at the expense 
?f 80me ~mce, at some on~ place 111 the body, by the 111her;nt force of this productive juice. 
fo admit such a mode of dcYelopment, de novo, was po,.~1ble at a time when it was nl~o 
beliernd tlrn~ entozoa w~re spontnneo~sly develope~ in the body at the 1·xpen~e of a liltuid 
or an excretton. by eqmvo('al generation, when 110 alea hnd been a~ yet formed as to how 
a cysticercus nrr.i,·~cl in tl~c abdom.en, and there wa'" a bit'_ to tlew•lo1l it~rlf and grow. There 
w;~s no other op1111on ~,·h1ch mel11cal m~n could then form ~axe that entozoa. sprung from 
ammal substances, either from the tissues themselves or from the intestinal mucus 
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(saburra). In the prc~cnt day, when it is known that entozoa always penetrate into the 
body from without, by a way. oflcn it is true, extraordinary, yet always natuml, the ana
logy can no longer be inrnked. This is still more C\'idcnt sinte we have come to know 
thn.t in a frl'e exudation there i~ no new element produced; th:\1 1 furthermore. the elements 
of the body it:-:elf ha\'e a lf'gitimate origin from father and mothe r (or, to speak more 
correctly, from fothcr or from moth<'r, for it is a case• of parthenogcnesi<;) , so that we must 
completely nhanclon tht: idea that a tumor can de\"elop it:-.clf in the body as an independ
ent IJ<•ing. it 1's a part of tlie body: it is not merely contiguous to it, but proceeds from 
it a n<l is subjrct to its laws. 1'he laws of the body yorern also tlie tumor. This is the 
rt>ason why it is not nn object of natural history that one can regard as foreign from the 
ell'mcnts of the body; it if', on the contrary, to be looked upon as embraced within its 
limite. .... llair mny make its appearnnce and gl'ow at a place where we do not expect 
to meet with hair. But 110 one will fancy or bl"lieve that foathcr~ will grow in the human 
Locly. As a matter of fact there are tumors in man which contain hair, and in cutting up 
get!se, tumors arc ~omctimes found eont::i.ining foatlier.s. But if e\'er a rnan engendered a 
tumor with foathers, or n goose, one with hair, this would tie a pl'Odue tion sui generis, 
ht•cause the thing- produced would deviate from the type iuhercnt to the individunl. 

"The type u·Mch in general goi•ems lite derelopment and formation of t/1e organism, 
gorerns equally the det·elopment andformation of its l1tmors. 

'"There doc~ not exist a new, different, independent type. 
i. \\ ..... hat is e~tablil'IH_'d by logic in this matter results also from the direct obserrnt ion or 

tumor~ thcnu;eh-6. This is why I deny that there is any heterolo~'Y in th(' :;Cn"e in which 
it has been maintained ~inee Bichat's time, or 1'uch as was suppo:;;ed l'\'Cll b1..•fore then, tha.t 
i ~ to !'ay, that ::i. tumor could de\'elop itself and exist in the body in acconbnce with some 
quite new 1•lan, some new law. I go f'urthrr: each speci<'s of' tumor, whatHer it may be, 
answers in its important parts to the elements of the body, the type of which is known, 
and the capital ditthence amongst <limn. tumors resides in this, that ti:.-:-;ueR normal in 
tlu: msekc:-; appear unckl' the form of a tumor, sometimes in regions where this tis .. ut• 
normally exist:;;, som.etimes in places where it does not exi1'1 in the normal srate of thing~ . 
In the first case I speak of it as homolo,qy, in the s~cond a~ lieterology. 
"\\~heren·r a normal tissue appears at a point which aln·ady contains some simihw 

ti s~ue, then as a consequence the new tissue is identical with the old, so that the lypc of 
the new production answers to the type of the pre-exiRting tissue; in this ca<:e the new 
tis:; ue, the tumor, is homologous; when, on the contrary, the new type doe.:; not correspond 
with the old on(', when it de,·iatcs from the pre-existing type, or thal which is the origiua l 
and normal one of the region, then there is heterolo:ry. But this latter ha;; likewilie i1s 
analogue in the body, only in another part of the body from that in which the tumor i.s 
situated. 

• 1 \re ('nnnot, in my opinion, distinguish tumors nccordin~ to the ti.:;~uc~, in such a 
fashion tl1at tumor;; coutaining ct!rtain tissues are 10 be regarded as homooopb!'tic, whilst 
those containing certain other~ are to be set down us heteroplu::;tic; quire the contrary, 
the same kind of t1unor may be, under certain circnmstonces, /iomolor1011s, and under utlier 
circumstances heterologous. The same sort of tumor may at one time appear nt a point 
where it is merely the expre5f'ion of an exces._i,·e de\' elopment of the 1i:'!':11e normally 
exi~ting at thi:-; point, at another time at a place where this ti!'~ue i:'I i101 in e xi..,ience. and 
when· it~ development i:o; abnornrnl -and :;trictly pathological. Let us lake an t•xample: a 
tumor may he forml!d of cartilage. The cartilaginous lllmor is homologous , not because 
it i:-; formed of' cartilage but only if it springs from cartilage, if in thi~ place there is car
tilage already. Thu.s, a costal cartilage may be the point of ori~in of an enormous 
cartilaginous tumor; this is homolOJ!Y· llut it is also po<:sible for a cartilng:inous tumor 
to be developed in the testis, whiclt contains no cartila!.!:c, wlt<•1·e this 1iss11c should not be 

me;T~~~1\~;~f!~:c:i~~H~l~~c:~,~~f0~;;0~!::~~,c~J~1;;~~~~.:~ ~~~r~r~~~~~~71~-:~enninp;s :is 11:-;rd by Vircliow 
and other writ<•rs. In Yirchow's Janp;uagc a tumor is ho111olo9011s whrn il eorrcsponcl.:;.in 
stru('tL1rc with the tissue i'n ·w!tic!t it grows: and lteteroloyo11s when it cle ,·iales from that 
s11·ucturc. A tumor that is homologous in one po:-.ition may be h1•terolo~olh in another. 
On the other hand, in the French and other schools a. tumor i~ ltomolo.'lous when built up 

~:: ~:~::~~~:: 1;~!~L;r:::~;· i~~~s~~;~~ni1~ 1:n:1~"'~;~~1e:t~~-c~~:~e~~~~l1J~~e1t;:;~~~~f:~1: ~:~~~~11~;01~1~1:~~~~ 
what.ever to do with the po,.;ilion of the tumor. In Yirchow'li l:rn~un.g:e the terms are 
relati,·c; in 1hat of otht•r pathologists they ha\·e o. dt.-'finite clinical nwan '.n:z of no slight 
importance, for homology mC'ans innocence and heterology maliguaney in a tumor. \"ir-
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developed in C'Onnectin! th•sue, or e,·cn a mucouR tumor in adipose ti~Rut', tl1nt is not 
nenrly ~o hetl'rologous as whl'n an epidennoi<l tumor is form1:d in connective tisRuc, or a 
tumor of cylindrical t>pithl'lium in a lymphatic gland. A t•artilaginons tumor whicl1 is 
de,·elop<'d in conncdin ti~~uc, or in the tis~ue of bone, is indeed hl'tcrolo7on;;:, but it is 
not RO 10 the Rame degree as an epithelial tumor or a muscular tumor would be in the 
1mmc place. .But a still more import::rnt cirrum~t:mce i . .:; thii;, that tumors engender ceriain 
l iquid subsranc(·S which we speuk of under the name of' juice. T his is the humor or juice 
of the tumor of which much has been i::aid." 

"This parenchymatoui; juice i.'I ~omctimes related 10 the cells, sometimes to the inter· 
cellular suhstance; and accordingly it appears undt'r the form of fluid either intrucellular 
or intcrcellular, conlaincd in the cells or intel'po,..ed among them in a liquid state like 
serosity. "'lu:nC\"Cr a tumor contains much juice, it gives evidence of more troublesome 
properties, and it po::<~e .... :of'~ to a high degree the property of infoction. A dry tumor of 
the epidcrmoid kind is Ly far le.-..s dangerous than a moist Olli:!; a soft cancer is much more 
to be dreaded than a hard ouc. 

''The more a tumor is poor in YC~sc-J;;; the less it will extend its infocting action beyond 
the neighbori11g parts; but the more it is rich in blood\"essels and lymphatics, l11e more it 
i.s tranr.-:ed by the blood and lymph ; the more the parenchymatous juices are in contact 
with the blood so much the more is the in!Cction likely to become general. 

•· l give thus an interpretation of focts, Lut it is in accord with obserrntion. The degree 
of contagio11snc1<s of tumors increases in proportion as they become more rich in vessels, 
a.nd that along:o.idc the nsse\:; tliey co11t~1in an abundance of liquid rnatcrinls. Every sol"! 
succulent tumor is suspi1.:ious, and that just in p1'oportion a.s it contains many \"CRsels and 
cells. The more the juice is intercellular and in contact with the vascular stroma of con. 
nee1ive ti!':;:ue 1 the more the 1rnilign:111t properties which a.re ma11ifosted by an ever new 
excitation to the progres~ive production of the tumor. 

I' I ou:::i;ht, indeed, to spcnk more nt length as to the nature of thP!lC juices, but in truth 
I do not k11ow what to say upon the subject. Tlic results which cl1emi1'IS ha.\·e arrived at 
on this suhjt•ct have no kind of rnluc. Here the field is open to inquirin)? and progressi\·e 
spirits; a.11CI 1 hope that hereafter re.searches will be undertaken in thi!l direC'lion, and 
that thl'y may be crowned with success." 

But as this is not u work on pa1l1ology, I c:rnnut allow myself to (>nter further into the,;.e 

~1;1~f~l1~t}1?:111~~~~-:~1 f~~u=tf~i~!::: ~;~~~:;~~f~1~0)~:l~~l~~;;~~~.~~-asLerly work on •Cellular Pathology 
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elucidate clinical plumomena, until the day when ptuholo~ical science ~hall Jm,'e iiO r;.,r 

~;~~~?m~~~¥~~;1;~~;;r.~;·~:~~;:f E;~~E~~:::::::.: 
A tu~nor may ?e dfjined to ~ea nPw gr~wth, cysti~ ?r solid, infiUraling, SPparate.fro111

1 

or contt!mous w_ttl1, normal t1ss11es. it ~s aii <.u!d1t1~n ~o, uut an increase o.f~ natural 
parts, .for welt 1s an ltypertroph_!J; awl it lfW1l~fe.'ilS 1ls 11u!epe1ulent ui"stence by its dis· 
positio.n to _.grow irre~pectire o.f tlie pa~·t in u·hicli it ~·s placed. All t11111ors, with tlte 
exception oj the hydat1d, ore made l'JJ o.f one or 111ore q/ the 1uttural elementary tissues of' 
the body, in a rudimental or morbid sla!e, and in no sin9le e:rample has an9 extraneoi;s 

~I::::~;t?::~:~~~z:h~~~~:~:.~[f ;'.~:l~;~~.iF~';;;~~~:,:.i:)~~~~"i::~:::::~~~.l~r~;:~:::~,k:~:fl~~~I~~.:~ 
fore, anatom"cally, according to the nature of the elementary :;tructurc of \\ hich they am 
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(·ompo~<'d; nncl 1l1it' again appears to be makrially determined by the part of the bo ly in 
whid1 th<'y arc dcn·lopt•d. 

From this, therefore, a second leading prinriple mn.y be fairly d!'duce<.1, viz., that ull 
t111n1us partah• of' tlie 1wl1tre of tlie part in 10/iiclt thP,1/ are dn·elopnl, and are more or less 
mrirle 1tp of t!te elemmls wliich nutnral(I/ enter info its formation. 

llt•n('(' a tumor tlP\'doped in the stroma of a fibrou-: strnclurc will probably be fibrou!";; 
if c·onnecll'd with bone more or It·~~ osseous; and if situated in a .zland, it will in all pro. 
bability parlak(• of' tlw :tfand !illructure. But new growths ncn•r a~stnne 1hc complicated 
structure of' a folly tlen·lo1wd ,gland, they onl.v in a deg:r<•e !'limulatc it. "\\Ti\k:; well 
expre:Os('S it wh(•n hc f;ay:' that '1 the great diffcn.•ncc bt•twcen phy:'iological and pa.tho. 
loµ:ical f'ormatio1lfi appl.'<11':5 to be that nearly all ncw growths ar(• of Iii(• !'limplcst compo~itio11 1 
not puttinµ; on the> form of the complex orirnns near which thry may be plarcd, hut con. 
sisting pri11cipally of ct·ll~ nnd film:~s." The cells and nudt'i of a part,, instead or dc\·clop
ing: iuto nornrnl ti:0::rncs, c•1T in their com~e, multiplying and possibly growing, nnd '' wl1ilst. 
conf'orminµ; grnl•rnlly with the piu·t in wlii<·h they are ph~N·d in minute structure and com. 
position, yet th('Y more and more willd_v 1leviarc from it in i:.hnpc and sizu." (Paµ;et.) 

The practical l)('aring of thP~e patholog-iral principles is liy 110 means unimportant; 
because to the ~urµ;1•on who hw:. ont·c reco_!!niz1•d t.l1c trnt• po,-ition of' a rnmor, there is a 
certain amo1111L of probability as to its naturr, wliich will al 011rC' ~u~µ;t•st it~c·lf to his 
mintl. It' the tumor ii;: situated in the ~kin or !l-llll<'nfaneou.s fi,.;sue, a ~trong probability 
cxi~t~ tlmt it will l>c compo:<ed of l'Ome one or ollter of the structure:-> or the tis,.ue; thus 
it may be the st>bt\CCOU!"; tumor, wl1i(·h is rarely found in any other position, or, the fatty. 
for tht:!';C two maH•rials enter largely into eutancow• struetmcs; or, it. may he one of the 
til>rous or fihro·ccllnlar nature, fibrc.ti~sue ex isling aLund:u11iy a\:<o in tlw~e parts. Should 
the tumor be locatt:d between the mu,,.cles of :\part, tlte tumor will probahly be composed 
of con11ecti\·e-1i .. suc t>h•ments, in the form of a sar<·oma; h<·inp: either a myxom:uous, fibro
nucleated, or fihro.plastic tnmor. Should bone. a~ain, IJe rhc !'ll'at r>f' tlw tli~t'ase, some 
one of the clenwnts of' bone will, to a certainty, cnrer inro its formation; the proh:ihiliry 
of its b('ill:;?; :111 enchonilroma, a.n osseous or a m,rl'loicl t11mor 1mturnlly pn·senting itself 
to the mind. Anti, la.;;tly, shoultl a tumor be pn· ... ent in a ~land, !'lud1 as the breast, uteru;;, 
or prostate, tlw probability of its being an ade11oitl or gl:mdular tumor t'a1mot be O\'Cl'· 
lookecl; for pathologists now :ill recognize the fal't. of the close rC';;cmblance of tumors so 

~~t~~~~f ~~·s \~retl:: l~~a~.:'. ;·;~Id ~11~1~~:~ 1 ~lf~'L~~i~~~e~)l·i 1~~;·1~;~ ; :~,.~~l~~~:f .n:.~:.01~1;c~~·1c;1~1~~s; 0 i~ \r::~~~~-~~ 
('Archives,' lhml xii, lSGB), "Carcinoma. is ei;:-:enlially an epitli(•lial ;irowth, and only 
occurs primarily whl·rc true· t!pithelium a.lrea.rly exi!'lls. Scronrl:try ('an..:inomata ('an only 
be produced by the direct propagation of' the epithelial cell~, wliil'li may he tran,.ported from. 
their primary seat either through the lymph \'e,-sel"i or as embola arc• carried through the 
blomkcssels to a suitable place where they dc\•elop like the ~l·rrns of entozoa." 

'l'umors are either simple or c<mcerous, inn()cent or mrtlignont: the simple or innocent 
approaching, in t!U'ir nature, lo the more hi,qldg organized nalllral struct11rt'S of tlu bodg, 
even to the per.fn·t rJlmulular; and the malignant or canrero11s simulating the moi:e ele. 
me11tary or embryonic. As the normal tiss11es "ll'ere formnl from a simple cell. aml in 
their /1igher gmdes are but lt development of that cell or t!wse cells, so the cancerous ele. 
ment consists in a persistence of the simple cell tgpe or that <d' the 1111developf'd embryonic 
nucleus. The group ~(cases called " rec1trrent" m11st /Jp plaad in an intermediate posi
tion, for while in their e<trlier st<t,qes t!te9 tend to build up embryonic tissue, this 1wbse· 
q1tently becomf'S lost i'n cell prol{feration. 

::~~:~::~~~i.:l:fi~i~~~<f:l~f~F'..~~~~~\~~~:::::~~::~~;~E~~i~'.~~f.~'.:~~~::~~~~:::1:~f~~~f~~~ 
:::~ b~~:·:~~~~~1~!~';~~o~~i;~,~~;·~:~;~;~~~:~::.~'.~~~~~c{~;i,;:f:~~;~~~:l~~1:l:::~l~~:::'S:.~'~~1;~;~!~·':,'l;= 
~~ifr:.~~:;;~!;:~~~1~1:..i(~ .. ~~E~::~;ir;i;~'.'.~E:'.~1 .. '.~~~ .. ~'. :~,,~t"~\'.. 'i~~·,~,'.h~1.~'f.~~"':~;~"~.··~;0~1:: 

The nearer a new ~rowtlt approaches, both in its ek·m••nt" nn1l in the arra.ngcments of 
its f!i<•ments or struc·turr, to the complex Or,!!"ani' of the bo1l_v, th<' greater arc the probabiJi. 

~ii~~'\ o::.l:~s~;~:~:f t\~~~~::cn~a:~~~';. i~~~~I~ ;111l1~~~~ '~:1tt'~:~~:·~1.~t~~~~~u~1\1::~:~·~7.i:~~; !:,~:~~~t~~~ 
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lt'<l!-if rcsi:-.ta.nce ii'- m~t with, and having no other than cell structure, i8, according to 
""ilks, "an objectll'SS cell J!rOwth." 

'J'umors nft'f'r clawge their original nature, nor pass 01" drgenentle into ot~iers of a 
dijf"erent /.-ind. .A simple tumor remains su to tlte end, and a cancerous tumor 1s cancer
ous from tlif' heginni11g. The abo\·e li1ws arc not intended, how1•vcr, to co~,·cy the 
impres~ion that a patient, the suhject of a simple tumor, m:iy not become the suhJe.ct of a 

;~~::~:~:~:ti ~~!{~i::~~'.·:~.~i'~i~i:·~ffe~~;l§~:~:~~~~:~~:g~:~~:~~~~~~~::~~~f ::ji:~:~~~f ~~.j~1 
~r~~~~;;;;'.:E:~;'.~·~:~~~;'.l: ~;:c~~~1~:~:::~~1~~':?i·~;:~~~
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:~;::~l:·:~:·:::,~i:.::;:1:.~~;:~£;~~;·~~,1.'.~~~~ 
of a long period of time," e ithe r as a recurring tumor or as a more nrnlignant one. 

Simple tu11101·s sr>parate tissues in their grvwtlt, but nei,er i1!filtrale; cwtcerous, as a 
rule, i11.filtrate, and rarrlJt seprirate. No more imporrnnt practical point tkrn the aLO\·e 
can be adduced 10 aid the surgeon in his clingno:-;is of a wmor. A simple or innocent 
tumor, liowc\cr long it may be in growing, or larg-e a i;:iz1· it may uttaiu, will nC\'er do 
ITIOl'C th:rn SCpLmte tlie parts between a11d benC'ath which it mar be dcndopecl. The 
ho1ws may he ab;.;orl><'d by i1s pressure, but they will HC\Cr be infiltrate<l i :111d the skin 
may Uc s,o f:;!J'(•tched nrnl attenuated by it s distension a~ to ulcerate or Uurst 1 hut i1 can 
ncn·1· he infiltratetl with the elements or the tumor. This fact is well exemplified by a 
do ... e l',xamina1ion of thl· marµ;in of a rutaneous OJH'ninµ:, the n':-.ult of o,·er-distension i for 
ii will appear a . .; if' cll•:111ly cut. or rather punched at its ctl~l·~, and nt·n·r thickened or 
di;.;ea.~t·tl. .An intra-cy~tit grow1h may project from it a"' ::i fungu;.;, and put on many of 
tht• appearance"' of a e:mccron,.. tumor. yet the marg:in of the opt.•ning will lie free, and not 
intiltmwcl. ln the cystic tumors of liic breast tl1i:s clinical fact is ea~ily perceivable. 
(Fi~. IOG.) 

Simple tiunor~. hy t.•xpnnding partf=. cause the cellular ti:-..;.uc around to become condensed, 
anti f'orm a c:q11'11it• i t·<m:<cqm•ntly, most of the innoct•nt tumors are c-m·ap:,;.ulcd more or lt•ss 
complC'ttiy. \\rirh thr majority of cancerous tmnors, ho,,·e,·cr, a very difti.·rent condition 
has to he dcs<·rilJrd, for a caneer has the peculi:\r property of freel.v i11tiltrating all the 
ti~RUt':-1 upo11 which it pr(·;:ses, at its base, ronnd its lionlers, :rnd upo11 it,.; culfrnc-ous asprct. 
As tht• tumor approMl11.>s du• :;urfacc, the integ11mt•11t fir,..1 a.p1wars to be drawn down to it, 
nnd nf'll'1·wiml..; ~et.·m ~ as though glued to its smfa('e (Fi,!;!'S. ;3~l!J, IOO). At a. lalf'r stage, 
tlw ~kin beeomc~ infiltmll'd with ('<tnCerous clement~, fel'iing- to the finger firm, fibrous, or 
tuL<'r('11Jate1l i und when tdceration has commcnct•d 1 the l'tlgC's of tlic !'kin are palpably 
indnratcd, thickrnrd, and infiltrated with cirnel•rous product~ (Fig-. .tO."J) . The <'Olllr:tst 
\J('tw(•en thc-~e ditlCrt•nl eoudition ... of inreg-ument in the two cla ... se~ of tumor5 is mo!)t 
nrnrkl·d nntl n>ry important, forming a "cry \:tlu:tble 1neans of diagnosis in the extreme 
s1:1;ie of simple or maliµ;nant tumor!). 

Simple m· innocent tuo1ors ojf'ect tlte patient sole('! tliro11gli tlieir /oral injl.1u•11ce. Tlie,11 
grow by their own inl1erP1tl properties, irrespectfre ~l tlie gro1ct/; of tlie parts iu wl1iclt 
tl1ey are plarrd ,· liai·e little disposition to s0Jle11 do1nt or lllcel'ftfe, and no tendency to 
multiplication iii other tissues, or to im·oh:e t/tp absorbPnts u·itli wllicli tlu•y are coun1>cted. 
Cwzcnous t11111ors nut on(IJ ajf'ect t!te patient tl1ro11,qlt thefr local influence, b11t lune a 
111an·ello11s t~mlency lo multiplic~1tion in any. part r:.f tl1f' body. 'Through the f.1Jmplwtic 
s.11str111 they lnt'Ofre the !Jlaiuls qf the part wtth 1vh1dt they are co1mt>cled, while through 
the rascular system tltey spread to other parts. 'l'hey are prone, also, to degenerate a1td 
u/r,,ratr. 

" 'hen simple tumors arc multiple, they in\'aria.hly arc found in the same li:-::<uc . " - hen 

~~i,~,~·~:~~~~~:~;:~:,,;;'i':~:~~~;(~~f~c~ii;r ,~~:~:~~~:~~£~:1:~~:::'~~~'.'~.?:·,~:~,~~.~'~i~~:.~:,~:;~;E~:~r-~1~ 
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seem 10 follow tl1e eour~e of the ,·enou<; circulation. They recur by C'On linuity of ti.;;suc 
as from l'Onstit111iona.I rt>produrtion, and i\lr. :Moore, in his work on 1 Hod('nt Canl'er/ has 
rl!forrl'cl to a easr of l\fr. D e :.\Iorp:an's, in which. from a. t:uwcrous tumor within Ille sku ll , 
some detached fragm ents. which had sunk in the fluid of the arachnoid, adhered to the 
spinal c·ord and p:rcw. Thl'y .spare no tissue 01· organ, but inrnde one and all, will1out 
order or law, in 1hcir ck.strnctin~ object le~::> µ:rowth. 

All tumor.s C'annot, howc\'cr , he divided into the innocent and the malign.am, for therr 
are ~omc of an inll'rmcdiate kind which in structme approach the innocent, but in habit 
the c·n11ce1·ou~. as tht'.Y reno- after r<.•mo,·al. They h:wc con~equenliy been called recur
rent tumors; Lut, n~ the habit of recurrence is not the only point. in which they approach 
the ca.11cero11s tumo1·1', it is perhaps better to term them semi-malignant. 

I propose, therefore, to describe tumors under three headings: 

1. lnnOCl'nt; 
2 . Semi-malignant, or recurrent ; 
3. Malignant. 

I. lxxoCLNT, on xoN-)lALIGNANT Tn1ons. 

Thc~e may be divided into the '"C'.IJslic" and the u ._\:o/id/' the <'y~tic umler certa:n 
condition~ bl•coming" Foli1l h_v the dt•Ydopmcat of intra-cy~tic growths. 

Cysts an· developed in many ways : 
]. Some nre po~~ibly lll'W gr-.iwths or larp:dy developed cells, havin)?; an inde1 ·cndent lifo 

and b<'ing carable of 1'l'l'l"ClinJ! tltcir own contents, or producing sol id growths ;-auto
gl•nou~ L'Y1't~, as Sir .J. I>ag-et calls them. 

Z. Some :m! formed in an accidental wa~· by 1hc s.imple cffu!'-iOn of fluid into the sraces 
of connel'tin• or other tis.sue~ , the wall:. of the:;cjlllse cysts gradually con~olidating, as is 
commonly ~ccn in bursa:- and in ordin:tn• tumors. 

3 . OthC.rs. ag-ain , are produced mcC'h:lnically by the clilntalio11 of occluclcd duct s or nat
ural gland-oriticc~, the C)'"t enlarging l;y the secretion of the duels or gland L'Onlents. Of 
thes:c the mucous cysts of the mouth and w1gina. 
tile sebaceous cwts of th<' skin. arnl tlw milk F1c.. 16. 
cr.;ts of the bre;1st, :ll'C the lw:-t ex:unplcs. Yir
chow calls the~t· tyl'itS hy rl'ien1ion. 

In many ca~c~. however , it is im11ossible to 
::i~cl'rtain how tlw l'Y$IS are fornH.'ll. 

Serous cysts arc mos t commonly found 
connecu::d with one of the n\scular glands of the 
botly. a . ..; the kidn<7, ornry, thyroid, or brea::;t. 

~:~~ :~l;~?;~:~~d l~~~e1:ai~~ l~~ln~!~e ~~~~:~~~·t~~-=n 1;1~s:;~~ 
nerk th1·.Y are dl•:-crihcd a~ "'hydroceles of ll1e 
necJ;." Som(' of the::-e are con)!cnital, but the 
m;~jority occur late r in lilC. They appear as 
single or multilo(•ubr cy<;ts;. made up of thin 

;~:~1:111.bra;~~~: ~·:~~~~~li~l(:~!e~~i~l;a!::'·~l~~;n~o~:~\\\e~ Serous cytl of the ueck. ( D .rkeu'~ ca~e.) 
limpid, watery, or tcnaciou:i highly albuminous fluid, more or less s tained with bloo(l 1 

occa.sionally holtlinµ; cholt·sterinc in suspension. Thc~t' tyst<; :trc found in the neck, any
where h<:tween the lower jaw and chn-iclc, beneath which they at times p;\1'S (Fig. 16) ; 
tlil'y arc usually deeply seated , and occa~ionally supcrfici:tl; they ;?i\·e nnnoyn.nce only 
from their Rize, and arc painlet's; when inflamed, they may suppurate. They are recog
nizable by t.hcir µ:lobular cy~ti(' form, :-<oft fluctuating feel, anti painless incrt!a~c. 

The~c cysts ar<' not 10 he ('On founded with Lho:o<e of' I he thyroid gland, which are for 
more common, and at t.imeR attain a large size, growi11~ as quiNly :rnd painless.Jy as do 
the ccn-i(•:il. Usually, howc·,·e r, they ha\'e tl1ickcr wall s. arc more tcnt'e, n.nd arc f'Om
monly mnltiplc; mort•o\·r r 1 they mon: up and down with the gland on clt•glutition. Thei r 
co11tenll'> arc 11101'<' "i:-cid n11d frcqnc nily mixed with blood in \ariablc proportion:'; indeed. 
some of th<•s<' thyroid cyst:;; :ll'C blood cysts. which when tappt'<I would {!O on bleeding it' 
nllowed, t:n>n to the death of the I aticnt. I ha,·c recorded .!luch a Ca'.'e ('Guy' :-< HL•porl~,' 

:,~)~r~~I ii! \;:l:.r~!~;~~!~:· ;~~·i~1i~i~~ Vi.~~~ts!1~~ ~~t1;f,~~\i~!~.:~~ 1~1~Lt~1i; 1~1~1~:~<f.cr\'ienl cysts arc 
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~;:Jr~;l~;wzf I:s:~~,\E"~:i~:n:~'.r!~i~~.~~:.;~<~:~f ,~~::~J~~~:~f ~i~~~:1:~::~g~:j~~If 2· 
lorC~~;:1sc ,~:~;\l~·~ 1~~~L ~~i:i!~;;" ~~~::l'~~i~~~ likewi-.e found in comwrtion with the hyoicl bone. 

rP~~~<;~A ;l~~~:~\·1~1~~:·;;~~:~:, ~~~1:~11:~H<: h~~t~ 1 ~~ :~vi~;.f~t c;~~~'~:~. l; :~ l c~;~a~:.~; 1w1i 1t\~ i 1~1;~z~e~1~~~ 
iwated cyst in this n.>~ion from the lia.Lility of i:illb...;equl'nl diffused inflammation of the 
cellular tissues of tlie neck. I lo!'lt a patient, some years ago, from tliis cau-:.e, after simply 
tapping the cyst. 

When surgical treatment is called for, palliati1-·e means had bell er br primarily adopted. 
This treatment consists in merely drawing off the {'Ontents of the cy~t Uy nwans of a 
troear and canula, or the" nspira.lor." Should llH' Au id re-eollect rapidly the opera.lion 
may he repeated. 111 performing this operation the sur,.;:ron must g un.rel a.ga.inst pnnc
turing- :\11)' of the FO uperfiei~~l veins or deep ,-csscls, and shou ld recall their po:;ition before 
puncturing. 

Should these mcnsurcs fail even aft<>r !'CW'ral repetitions, the best practice is to intro
duct· into the cavity of the cyst n. drainage tube made of purfor:LlNl India-rubhc r. "-hen 
the tapping has induccfl some suppurn1ivc action, the opening may he enlarged anti the 
tube in ~crtcd. hut when the cyst is large it is well to pas" the tulie completely through it. 
This may readily bl• done by means of a long trocar and L'anula, such as that employed 
for puncturing the bladder per rf':.:lum. the pilot trocar ht·ing introduc<·<l into the cyst after 
it has been 01wned at a dependent point, and then ma.dL· to traver~e the cyst . pos,-ibly 
beneath the st1•r110-ma,.toid muscle to the oppo$:ife side. The pilot Lrocar should then be 
remo\·ed, the <lniinage tube pa.~"ed through the canula, :rnd tlic canula taken away, rlrn 
two end" of the tubing being foi:;tened together to prevent its slipping out. 

l ha'e trcatcd many ca:-es of deep cen·ical cysts in this manner with R11ccess. The 
great point to :\ttc·ud to is the free C!'Cape of all pus and cyst contrnt:-; if air gets in, let 
the opening b<· free eno11::rl1 for it. to pnss out. Should fe1or appear, the cy~t F"hou ld he 
washed out daily with iodine \orion, Condy's Huid, or some ot he r fli i:;, in fectant. .As the 
cyst contracts, the lube m:iy be removed, but so long :u; any C:i\" ity r1•main:-:1 it should be 
left. The pas!'ag-e of a scton through the cyst is another method whid1 may be adopted, 
nnd thi s is probably more su itable for small th:in for large (·ysts . Jnjccting the cyst with 
iodine is :i third method which has proved succc::<)o(ft.11 , 1liough it is as dangerous as any 
otht•r, and not more successfu l. Extirpa.tion of nny brge ccn-ical cy~t is a. pla.n of treat
ment which should nol be cntertain('(I, it is fraught with dan~cr and diHkulties.. 

Thyroid cysts may be tapped in the sa1m.· way as 1lte ce r\"i(•al, this :";imple operation 
l>ein~ oftL·n succc~..,fu l for a long- period, and a.t times permanently so. " 'hen more a.cli"e 
treatment is called for, the injection of one or two dral"hms of the compound tincture of 
iodine or alc:ohol ma.y lie employed, n.ctordin~ 10 the size of lhe cy~t. \Vhen a blood cyst 
has bren tapped, the flow of hloocl will usually <'C:t."e on the rcmonil of 1he canula; antl 

~'.~d~~~~;;~~,,~~~; '.:f :,:~~i.:~· r~;~~~~~r· ,Y.~~~iE:· P,~~:~:;i:~~,:\~::~r.f i~~~;~;~ :~::~:~.~~::·ir~ 
~~1i~f.e~1s~,:.~~,:~:~-e~t·i'~~·:t~~~!~~11s~~:r;rno;~:~er ~';~::~l~~~~:it of cy:;ts and tumors of the thyroid 

~:~i!:=~~':'.:~~~~'.:~:1'!:~;:~:!.\l.
1

~:~;;~~~,.:;~.·:~~:;:~:'.3
1

:::.:;~.~~~~~:.:i:~;£~f;':';~~::;~:~.~E~~ 
for one or otl1er of tlie cysts already alhu.ll·d to. Thi:-:; misiake will be prC\"ente<l by 
renwmbering tht> fact that they do occur, and by the histo ry of the ca.~(". 

~;~;l.:~g~~~(~I~~)~~~tit~~!;~i~~~~~~it~t~~ 
gland~. and are not nt•cc~sarily connected with the Mli.n\ry oqrans (Fig-. 191). Suc-h a 
cyst ma.y dt·,·elop about the larynx, and cause 01Jstruct1on, and ~uch has been found in 
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thr o::~ophn~m1 . ThC'y arc common al~o in the laLia pudendi, and al:<o in tlie rngina. As 
labial anti raginaf mucous cysts they appear as tense, ~lobular tumors beneath the mucous 

:~:;~~;~a:•l~i~[, t!~~l.!~'.u;!~1rof<l h;~ :,~<l~e~t ~ 1~~~:;:~~1:~e s~~~11:;~ -'~~::;j~~~. t i~~:'.esQ~~~~~o~~~;:~··~\1.~ 
!l; ;~ ;. ,l~~' ~:;:~~~~~0~·.~:; 1 ~~~~~l i1S~\~~~:;~~1 ~3 p~~~;r: ,\on';~~~ ~i 1~1f \~, ~~>~:~atl1~: 1~ 11~~,1~~:~i 1~ 11bl~~~t~ 
ab~resses. 

T1n:Anlt>:XT.-Small labial cysts ma!· often be turnccl out a1:. a who!<' on didding the 

[~;:~;§~~~~~1{!~~~1~~f~~d~~~!If J~~~t~ 
~~~~·~·1:~l~~i 1ci~~\1 1~0~:1c:~111:~::.n: i·~~ 11t11~~ ti~1::1l; :c::;i~1~1 ~f l:~l:i:::~ :~;::1s~~~~i ~:~~I~ ~:t ~1f,1~:1:~~eo;·11 s:i\c!:!:~.i~~ 
th~\~~~1~~~~~e~~~l'l~~.~~sn!~~1;1 \\~~~c~x~;;c;;·o~;:~d ~~li~:.,~;·~:~u:~~:t~· l~~tl:l~:.11h.rm ed. They must be 
de:;troyct! or th<' !'('Crction will go on. 
th;~:;~v1.nucous cp•t)) or the :.rntrum and upper jaw will be described amongst the tumors of 

Cutaneous sebaceous cysts, :u; they come under the notice of the surgeon, 
appt•ar as "co11.qe1tilal" and 1

• acquired" tumor~. They are analo;:rous to the mucous 
cysts. thC' glands or th<· ti!'SllC being in both in~tanccs at fault. Some :lre doubtlC'SS 
cau~cd, as first dt•!'cribe<l hy Sir ..-\. Cooper, by the obs1nu_·tion to the orifice of the 

~~;::.~:~~1~~ l~:~~J~(1 :1n~:~il;~\:,e~~:111~:~:·p~!;i~l1~ct~~1~:~~-c~ ~11:~fi~~n 1t1~:'~~s o~;.c~~1cb~.Y:~e:~1~; ~~·1es1~n~~ 
i::quc·ezed throu~h this orifice, or into it a probe may be pa:o~t·(I. Jn a l :~rgt'r proportion or 
cases, on making :tn attC'mpt to r:iii;;c the skin from the t.umor, a. dimple or somt! e,·idcnce 
of (•onncction between the two will be ,-i~ible, tlwrl.'by revca!i11~ its natu1·e. But in other 
ra"c~ no such ob,:.tructed duct or t·\·cn cutaiwous depression can bt• observed; an<I although 
tlte tumor may hf' dc,·clupcd within the integu ment, it is prob;ibly a new formation, an 
adenoid or ghndul:i.r sk in tumor . 

The congenital schnceous tumors differ from tho$e u~ually met witli in the adult, or 
the acquired form, in that they are more dct·ply placc·d and mostly lyin~ bcncatli the 
fa.:;cia of the part, oc<"a<.;ionally beneath the muscles; they arc rarely cutaneous. They 
arc more common about the orbit and brow than any other part, the ('Xlcrnal an;:de of the 

~3~,('~~i•;\~llltli:,'.: ~;-~:i:·~t~ 1 ;~:~~i, u~!~:?tlt~Ep~~~ie~s {_~~~~~~·, ~~:~11:i~·~11~~101~c1~~;~!.0~~~s,~~1i~~~I;!~ 
their presenct', they ha,·c produced perforation by ab~orption of the bone. In the car this 
r<•:-;ult is not rare. Thci:;e cysts are thin-walled, and ofte11 contain liquid secretion; some
time:-; of a pearly white11C$s, and not rarely mixt'd with hair. J turne1l a complete ball of 
liair out of such a cpt on one occai:;ion, though u~ually the hairs :tr<' fine like eyelashes, 
anti :\1'(' mixed with the sebaceous m:\tter. The conte11ts of these congenital cyi;tS are 
ran·ly otfonsi,·e. 

Tiu.· acquired sebaceous cysts may be found on any part of the body that is covered 
with i;kin. Tht•y are more common on the head and face 1ha11 elsewhere, two-thirds of 
all ('all.l's occurring in these regions: when on the Sl'alp tlil'y are known a.s ''wens" (Fig. 
l i). Tlt<'_v are always surrounded by a cyst-wall. compo.;;ed of fibrous I issue more or less 
dense, and which ca n always IJc seen after these tumors ha\·e bPl.'11 enuclt•atc-d from their 
beds. 111 "wens," howe\·cr, there is a marked pe(·uliarity which demantls some notice. 
" The c hief peculiari1y cousists in a tbick dt•nsc horny c:.ipsuk, which is closely in contact 
wi1h tlil.' fiUrou~ en\"clope of tl1c original gland. Thi s horny tapsu le was formerly reg:irclt>d 

~i~i\~c ~;;~~t~1';;::~~:~~ :~~f d 8~;.; ,~;~~~!1 1;·~ 1 ~:'i~i 11~:'t:; r~·~~~c~1~~ lh~~·1~~e d~;~1~:~:;~~;:~. its 1t;·ui~ 1~~~'~ 
clearly pro\'cd that when one of these sebaceous tumors is squcezcfl out after the divi
sion of the ski n, the fibrous cyst remains hehind. Thi~ cyst can be afterwards excised, 
and it s 81ru('ture i8 idcntic<il with that of all the others. llnt the construction of the 

~r;~;I;: ::~;;~:~~,~~,::~.;~~: '."~~~::~~~E,~::c::~~·~~::~:rd·,~::;;;~\~
1
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Scbace008tumor3ioacalp,andhorn. 

sd>nccous sccrNion. ThiA capf;ule 
then set'rn!i to Ot' a production of 
the epithelium o!' the ~ebnccous 
glan1l, which, being s1_1b,1c_cted to 
the prc:-;surc of the 11ny1dd_111g tex
ture~ in which the tumor ts deveJ. 
oped. bcromes con vt·rted by slow 

t~:;~!~:::;,~,~~'.!;:~~~~~~~~?e,;%';';: 
Th<'~e ~cbnCl'OUS tumors are more 

~'.~:;ri~i~:::;~~ViiS'~~~,l:~:;,~~i,~;i; 
more common ly here1l ita.ry than arc 
any formA of'cnnct•r." 

·Fungating a n d follicular 
tum ors.-ln neglected examples 
of seb:iccous cyst the contents of 
tbe tumor may ~ofu.·n down, and, 
causing suppuration, may t;>:".Cape 

S~\:~\:;::;f ~i,~;:;:~~~;:~:~~~~;~~#:(~f~~~:10~1~~~~:~ 
Fio . 18. healthy, and not infiltr:ucd with new ma.tier, as would 

•·uug11.tlugfolll1:ulartumor. 

be the case in n cancer (Fig. 18). This fung;ating 
g-rowth is really compoi;;etl of exuberant granulations 
from the cyst it~elf. Abern<'lhy recoµ-nizt:d this when 
he said. 11 I liave also ~Cl'll after tlw bursting of an 
encysted tumor the su1Toumling parts induratc and 
throw out n. fungus, forming n disease appearing like a 
cancer and which could not be cured." And "it is 
no uncommon c ircumstance to nwf't with wens thnt 
have bur:;1 spontaneously and have thrown out a fungus, 
which, like a fungous body, prCYents the surromHling 
integument from healing." The best account of the 
affection is h_v Mr. Cock ('Guy's Hep./ 18J:2.) 

T1rn,\T:-.n::o;T.-The only correct treatment of l11cse cysts, whether whole, broken, or 
f1111µ::iti11g-. con . .;;ii:ilS in their removal. In removing" wens," or acqitired cyst~, howcH~r, 
it i:-i not ll<'l'C:oi<..ary to be too careful in <li:-!:'ecting 1ii<·m out entire. tllf' most cffcctirn 
metholl h(:ing to !:;lit 01wn tl1c tumor with a bisloury and tlH'n turning it out with the 
for<'cps or han1llc ol" the knife; the cyst wall it10clf left i;.; clo:<dy connected with the skin, 
but no harm follow:::. 111 the rcmo,·al of !:cbnccous cysts from oth<'r parts. of the body the 
cap!<'lile of the c·yst ... Jiouhl be taken away, while in the funf!:Hing tumor the whole on:;rht 
to he cx<•i:--ed. Jn tht> trt•atment of' the congenital tumor it is always Letter lo try and 
dis:->cCt out the cyst entirely; but nothinp: is more unsatisfactory than operating in such 

~~,.~~~'. l~~· t~h'~.J~~;~~ ~: c;~~:~;;c~t·~~~i~;ls ~;1~~11~1~~::.~1;i1~;t~~1:)1:,~~:::1\:;:~~<~tA1~t~~:;~rt~l!oa~1i{~s~~! 
escape of its conknt:-:. ""lien this occurs the !'urµ-con must t:\kc away u.., much of the 

~~~~~~~I~: ~~Cll~~~r~'~'~·('.\~;.1 1 ~::.e~r~l'~~~ ',~:~i':~1~~~~.' a good result following, as a rule, though at 

bu;·1~~1 ~C~l;: ~~o~·'J~i11::~;1:ts0~111;'.e;·1 l::~~~:.lf p~,1:~~!0~~ 1~:c~~~~l~;'el~~1:~:~ 1.~~~l:11{ll~~~~e ~~t1~::1:\r~~e~ 
exmnple. J>ya·mia may follow this as it doe$ any other minor operation, but not more 
frcq1wntl_Y. \\'hen pnlit'nls nre caehectit. ~u<'h an operation of expediency as that for 
the n·mo\·al of a" wen" liad IJl'ttcr be J>O!!tponed, for undC'I' low conditions of health blood 

ff ~E'.',~f~;~~ki}:l~,i!:~::~~l ~:~~~~t~~~:,·~Il~~i:i'.:.;~~:~Ii;~:i·:::?t:~~:::
1
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produce a slough through the skin, when the contents of the cyst may be turned or 
drawn out. 

The clermoid cysts of thl' ovnry nre on ly of pn.thologica1 interest, as arc the clcntigerous 
cyst:-. of thc.-;c parb. The dentigcrous cyst of the jaw will lie treated of in the chapter on 
di!':l':l"C~ of the jaws. 

Fatty tumors, otherwi-.c callc<l lipomata or t-;leatomata, arc Ycry common. They 
arc found wlicrevcr fat exi:-.ts naturally in the body; an<l, a~ 1his mn.tcrial is more especi
ally d<.'posit<'d in the inh.'gumcnt, it is in antl beneath 1his that fatty tumors are most 
frequently nwt witl1. Thl'y Ol'Cur at all periods of life, from infancy to old age, and are 
even con~rnital. They nttnck the male sex n..."i well a..~ the ft-male, but they are three 
times as l·ommon in the latter. Tht·y are generally sin g!<.', b111 occn.sionally multiple. I 
h:we seen a ca~{' in which tli e whole integument wag s1ud1led with tl1c.'m, and under these 
circum:-:tances they are usually .<:mall. It is i1npossiblc to as1:;ign any n~lid cause for their 
dcvclopme111, l1 eredi 1u.ry and acciden -
tal causes having:~ doubtful influcncl'. l"to . 19. 
Tl1t'.Y arc troublm;ome only from their 
position a.n<l the deformity they occa
sion (Fig. l!l), and are at times the 
seat of pain, thoug-h such a symptom 
rnu'.";t be looked upon ns :u1 accident 
due to their position. 

Th<'!'C tumors are, as a rul<·, "cn
rapsuled ;'' nlthou~h in rare C:L!'f'S 
thcv nre "continuous" or" <lifl'uscd." 
This latter rnric.'1y dilfors only from 
the former in th:u they arc m:lde lll) 

of :-malll•r lohuh·~ of fat, and are 
more dcn!'l', while tlwy are more 
common nbout the nape of the neck 
and face than the encap!'ulctl variety; 
the large douhle chin being an exam - Fauy tumor or J~ yea.rs' gro,vth 011 arm or woman, ret. 69. 
pl<' of the continuous lipoma, and 
tong-enilal lipomata arc generally of' this nature. The encysted lipomata are most com 
mon on tli e shoulder, thigh, anti trunk; some are tleep-scntcd, a!' between the mu~cles of 
the limbs, or within tlie a.btlome11 1 or i::crotum. Fatly tumors nt times shift their position, 
tlmt is, they drop downwards; se,·cral such cases have pn~sed un<ll'r my notice, in which 
the tumor ha,; tran·llcd !'Ome dislnnce. Such a n occurrence is peculiar to tltis form of 
tumor, nncl i;;ufliccs to fix its 11at11rt'. 

The diagnosis is not usually <lilllcult. If the tumor be <lcc.'p a doubt may be felt, but, 
pra(•til':illr, the que:-;tion is not of great moment, for it only refers to the nature of a. simple 
growth, and not to it;; treatment. ff subcutaneous, these tumon; are lobulated and 
l'nt_r:-tl'd, that is, arc dcfiiwcl by a distinct boundary, their C_Yi't-wall being: formed by the 
con<ltn~ed fihro-cdlular ti:-. ...;ue in which they arc dl•vclopcd. To the hantl of the examiner 
thl' tumor\\ ill foe) more or less firm, nnd made up of loh~.s; when frozt'n by the application 
of it<' it bcconws harder . To the ere the tumor will, on rai~ing it from its base and dis
tl'luling the !:ikin, appear dimpled, and in parls the skin will be quite drawn inwards 
towards the new g rowth . 

T1n:AT\IJ.:!\T.-"r1u.·n no necc:;:-.ity exists for their removal they should be left alone. 
W"hen large an<l unsig:htly, cumber~ome or growing, they ~bould he removed by cxci.:;ion. 
A single incii"lion through the centre of the grow th is the l.ie::it and most expeditious 
method for turning the cyst out of its bed, which cnn be done re:~dily by 1he finger. ]n 
dealing wi1li Ll1e pendulous growths the whole shou ld b1• cut off, lt::.wing enough skin to 
cover the wound. After 1he operation the ed:ics of the wound should be brought together 

~ ~n~ ~ ::~,(l ~:~ ;:~11 :i1:.~ 11~~ ~'.~~:i~ ~> ~~~~ 1 :.~·~·e ~ ~'. o ~'.~ ~u ~~. a1J8 :,~~l\ ;1 ~·a:~ :i l~ ~~~~::,~:~ u:~ 11!:1~~'. I~~: ~~·e v !::'. t: ~ 
whi<·h a. recurrence took plnrc, but so much connective tissue wns present in that example 
U!ii almost to remove it from the class oflipoma ('Path. Tram~.,' rnl. xviii, 1867). ] h:'we 
nl:-:o rcmon·d from the buttof'k of a la.tly a lipoma or two years' growth, the size of a fist, 

ha;~:;: ,1;c~:~;·i~~! 1!~~~1•1 1~:~ );~::~~d;a~·1\~~.:~k~:~.1:1~o~·e t;~~~1'~~·~·l~a:;~1 t1~::'·~~1l~;~~. nry urgent cir-
cu m~l anceR. Tlw operation is comparatively formidable, so much dis:;cction being rt:quired. 
Jn children, bowt:nr, these tumors may be dealt with. 
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Fibrocellular and myxomatous tumors.-Tl1C' trrm ".fihroct'l!ttlar''. wa;;; 

~ii~;l:~£~:t~~l~~i;~:f :~~f ~~i?'.\~~j~;:qi~f~; 
~;~~f ~~t1§:.!~i~i.~~:~:;~~it2~~r:;~~~:~~::::t~~;~i~I~::r~~!Z~!i~,·}~~~~rn~~~~,:~1'.~~,~m 
fibrous 1m·~hcs. The tumor is more or k::s wrl(·marou~, :;1.:rous fluid on Sf'Ction draining 
away. In the typical 111!J:roma the tumor is It·~;; firm but more rlastie than the former; 
its nature is far ll'~S homogl.!neous, anti prl'f':<'nts less w<'ll-markecl interlacing fasciculi of 
connective ti.o::::ur, and from the me:::he::: of thii; tissue will flow a YarinblC' stn·am of clc·ar, 
translurc nt vi;;;c id mucus. The fibres of the connect ive til'lSUC' iirc v isib le under the micro
scope, but in :::malk·r l:ituullcs and more drawn ont. .A ln rn d:rncc of <'"II~, nl,-o rounded, 
elongnted, bran<"hinp:, and C\'Cn ana;;;tomosing togeth<'r with nucki, will IJC' fomid to fil l the 

~I~'! t ~ ~;l:~t1~:11~=l~7 ii l ~ 1 ~11 ~~~1t~~U :~~'Sn s~ ;~· ~ ~ k p :~~ ~'J ~~~~~t~ b ;·~:('~~·I~~~: i ~ :~ Ctl ~ ~11 ~~11~~ ~It~ i ~S CC:i~ ~1 ~~~f \~~ 
tissue. or the \\rharlonian jelly of the uml>ilical cord. Between the~e two rxtremcs man y 
intt>rmediate rnrif'liei;; art• found ·in prartice, the cell or llw fihroufi r l1:;:1m•11t;;; predominating 
in diffprcnl proportions with the viscid mucous secrC'tion. In the myxonrn.ta, fat often 
forms an important l'lemenl in its structure; glandular el('mPnl~ may a l:::o be found, their 
pre~eneP bf'ing: <h•t('rrnin('d b;• the position of tile growth and the propinquity of a gland. 
Bo1w or cartila~inow; ell'ments are at tinws mixed with the others. The fibrocellular 
tumor" are mo~tly outrzrowth~, the diHCrcnt forms of softer polypi and eutant>ous pendulous 
tumors being of rliis nature. The polypi of the no~e are 1he best Rpccimcn" of' the looser 
kind of tibrorellnlar growths, as in consistence they va r_v from a watery pellucid pendulous 
outgrowth to a firm, more compact, and fibrous tissue. They arC', howe,·cr, always co,·ered 
with mucous membrane with its ciliated epithelium. The softer tumors or the antrum are 
also of the same nature, as are the mucous polypi of 1l1c 11t('nlS, bladder, and rectum. Jn 
the rectum the fihrocdlular ti.;sue is intimately mixed wit l1 the glandular C'it·ments or the 
part. Amongst thl.' fibroccllular outgrowt hs of the integument those of the male and 
female genital orµ:ans are the t•ommonest. The tropical clci pl1antiafii.s scroti is of this class. 
Tiie pcdu nculatcd outgrow ths of the ski n arc also of the same kind. 

Pi'b1·ocellular .(/rowtl1s1 as deep-seated tumors, are very rnre. They do OC'cur, howe,·er, 
in the connect ive ti.:isuc of' the body, the intcrmuficular sp:H!l'S of the thigh and arm being 
the commonest scat. They are always surrounded b,1; a capsllle, and, when not confined 
by unyieldin~ pnrts, are more or less ovoid; at times they n.re lobed. They possess a 
smooth outline as well t~s a.n elastic feel; some of the softer kinds, indeed, g-i,·e the idea 
of fluid. They are tumors of adult life, being rarely nwt with in childn•n. They increase 
in size with variable rapidity, the :unount of fluid tltey contain materially affecting this 
feature. The pendulous fibrocellular outgrowths, mucous or cutancou$:, at times swell out 
and at others contract, while those of the skin ap1){'ar shriw•llcd mid loo.::dy <>ncapirnled. 
Tho~e of tlw genital or~:111s may attain a very large size, ~ome which are on record ha,·ing 
wei~hcd as mucl_1 as forty pound~. At times these tumors inflame, slough, or ulcerate in 
an rndolcnt but 111 no way a typ1ca.l manner . 

.;liyxomata are mostly soft, succulent tumors, made up of loose connective tissue, with 

~~r:11o~-1 ~c~~ ~::tjl~~!;., ~::~/1~1~~~! 1~e::1~~i~~~~~l~~~'.no~~h:~CI~~.1~o:~~C't ~::~~;' :~~~ 1~~t ~~:e ~~t~·~~ 

~~ii,f~~~:~ri::,::E~!~,~,:i~~~:::,~:~::
1

~\i.:'~~:~~; :~~1~:~~~.~~~~::~g.~i- 1:~~~~~;~;~:~~1:~;:,;~; 
30), the cell s he111g of a small round or pomtrd form, cmbcc!t led in granules a nd held 
together by deli<·ate fibres. Jn some cases the fibre element approaches the firmer kind or 
fibrocellular tumors. 

~io~,1~~~;-~~~~-~~-;,~~~~·.'.~~~~ i,! I~~'~ ~;~~ t~~~t~~ if: s\~~:~~ I e:~1~1db1~0~011~~~~~~~;~~!~:o~~7l~c~!~: ~y°!~,~~~ 
1t occurs rn a~cil people. Good success usually attends 1\ic practice. J n the linncr fibro
celh~lar ,·a.rie~ies, and in the tirrn myxomuta, a r('lurn of ~he tumor i'> not to be expected, 
but m the softer myxomata, where cell elements predominate, the risks of a return are 
great. 
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Fibrous tumors- Sarcoma.-This term is applicable to the denser form or tumors 
or ont~rowth" made up of lilJnHissue or closely-packed connective ti.,sue elements (Fig. 
29) . " "hen mixed with the non-striped muscular fibre, the growth is known as Hjibro
musculor," or ns :\ 11 m!Joma" ( \ "irchow's term). " ' hen a<,;~Ociated with cyst~, it i!S called 
11 fibro -cystic," and "hen with c:\karcous mattt!r 1 ·fibro-calcareo11s." Thcl!'e varieties 
are found chiefly in the uterus. Fibrous outgrowths or polypi are commonly met wirli in 
the utcrn;.., pharynx, and octa;o':io11ally in the rectum. 
They ha\"C hcen found in the ink:-tine and other parl!<. 
}-.iLrous tumOl'S a.re found likewise in the uterus mid 
prosta1e, nnd occasional/!/ iu connection with the 
bones, periostrum, ncrns and skin. Jn those about 
the bones the clt•mt•nls of bone or cartilage arc usually 
found . 

The fibrous outgrowths have no capsule, 
but nrc co111.i nuo11s with the ti ssue from wliidi thl'y 
spring, and arc made up of fibre tissue more or less 
closely packed o.ml i\rranged in bundles or in concen
tric circles; they are but ft"cbly vascular. Those of 
thf> uteru8 are the most t)·pical. (Fig. 20.) 

Fibrous tumors are always encapsuled, 
and ha\ c ;~ tendency ro a"':-llme an O\"Oid o r globuln r 
form wiLcn not i:onfined, Uut when compressed or bouml 
down Ly SlllTounding part:-, they t<tke an irrc:~uh1r 
lobular slmpe. In structure tlu:y are n:ry similar to 
the outgrowths. 

Fibrous tumors are firm. and occasionally most un
yielding. They are ~low in their increase, and gin: 
pain only from their po:-iition. \Then bound down by 
a dcn~c fa~l·ia or situated near a ncn·e they cau:,e 
much d i stre~~ . They only interfore with lite or com 
fort mechanically. They ;ue usually single, except in 
1he uterus and when in connection with the nel'\·es . 

J"m.20. 

"Flhrou~ ~umor 

Drawiug 387'~, Guy's Ho~p. Mus. 

As they come under the notice of the su rgt'on, those connected with tlie periosteum or 
bones, called periusleal sarcoma, are the most common, aml or all bo1ies the jaws are the 
most frequent ly nffbcted by them. They are chiefly periostcal and a.ppear as outgrowths 
(ride Chapter on Tumors of Bone). They are found in tile pharynx, on the lobule of the 
car, and on the nCr\'es a.s "neuroma.ta." 

The subcutaneous fibrous tumor is a liard mornlJle tumor beneath the ski n. It 
is usually small, but when of a. less den.se kind and more nearly app1·oachin~ 1he tibro
cellulur tumor, it may attain a large size. l.:llller thc:-:e circumstance:, tht:: skin will become 
part of the tumor, it will llwn often ulcerate aud allow the growth to proll'u<lc through thl" 
openiag and ulcerate or en;!ll slouc-;h, aml thus tlwsc Llllnors soml!times bleed freely. .At 
times fibrous tumors seem to grow from the deep fo<.:cia. 

Excision is the only treatment which oflhs :.my prO:!ipect of succe~ .. , and when these 
fibrous tumors arc rcmon::d a recurrence is rardy met with. The tibro-muscular, fibro
cy:-tic, and tibro-calcartou .. tumors are mostly utnine. 

Enchondromata, or cartilaginous tumors, are most commonly met with in 
connet'tion with Lo11e; next in frequency they are found in the parotid or suLmaxillary 

re~l,~11:j ~;:;!e~~~ :;·~~\.il:lt:1, 1 ~~·1 ~·~~\~~·:,u~!~1;:,~~c~:~~;,~: 1:,\~<l~~l~li~tl\11:r:~~~:':·nd are far more 
common, accol'(l ing lo my O\\ 11 notes, in the fr.male than in the male. Tlu·y arc usually 
i;Jow in growt lt , the majority having ex isted years before the patient seeks advice. The 
instances of tumol':'i of rapid growl h on record arc rnrc. The~e tumors, wlien not 

~~1~~\~~~~~~~~l~~~~~f ~~~~J~~~~~ 



94 

The!'<C l'artilaginom; tumorf: are usually innocent, and conf:l'()llC'lltly only ~epar?'t~ t.hc 

parts uctwccn w~:,i:h2:hcy arc de,elopcd. :sY,:~\f f ::f:~~f,~~~.~i;~:1:~i~~g~:,~~~-:,'i~~~!~ 
affecf the system throu%!'h the gland~, although 1t 

must be added that rare <'Xamples are on n:cor1l 

~';r~:l11!~htl~~rl~~f';::1~: !~:111~1~ Iii•~;·~" ~~~~;:.d ng1i~ 
J. Paget has recorded su<:h an instance in the 
')[ed.-Chir. Trans.,' 1855, and De l\Iorgan in 
the' Path. Trans.,' vol. xx . 

The Aection of a cal'tilagi nous tumor is fairly 

Section or au en~1111;tu:~:o/;:::°:o!u:~mor expanding ~!~~l;:~:=r~S~~~O~~~lig;U\~;1; j ftt n~~~Sal~;~~~l~f :~~~ 
mass, or made up of many Joi.Jules. In some 

ca~es the consistence of the tumor is close, and i~ composed of translucent or bluish 
ma:-~es of' footal cartilage, as is best seen in the periosteal forms. In others it is loose 
and granular, as in those expanding the bones. In many of them fibrous or glandular 
tissul' is intimately mixed with the structure of the tumor, the parotitl tumor aflOr<ling tbe 
best type of this kind. In the t'artilaginous tumorR of bone, bone elements are always 
prrsent; in tho:;;.p of periosteum, fibrous elements; and where glands are i1wolved, glandu
lar ~tructure . " "hen cartilaginous tumors soften clown cysts arc found, usually containing 
a dirty brown serou>i fluid, or simply filled with broken-down tissue and pus, or with a 
more tennciouR svno,·ial ki11d of fluid. 

~Jficroscopicaliy, cartilaginous tumors present dh·erse form.o:::, simple fc:ctal cartiJage-cells, 
· embedded in some ca::;t-'S in a hyaline or in a granular nrn.trixi in others in a fibrous or 

glandular s1rom:1, or even both in different parts of the same growth. The most typical 
form is that in which the cartilage-cells are grouped together in masses, surrounded by 
fiLrc tissue. From this type great deviations occur, the cells being, 1nore or less, scat 
tered between the tibre~. ln some instances the nuclei of the cells are free and numeroui;;:, 
in others they are filled with granules or oil-globules, apparently degenerrtling. Oeca
i:;ionally, the cartibge-cells are <len~loping, and take on the mature form of Uone-cells 
(Fig. 2~). 
Tn.EAnn:~T.-The removal of the cartilaginous growth is the only efficient treatment, 

but the practice must he dett•rminecl by the position of the growth and all the other point::; 
with which the tumor is clinically surrounded. " rhen removed, a return rarely takes 
place. Cases, howe\'er, are on record (the Guy's l\Iuscum containing a few), in which a 
rt>ll11·n ensued after a second or third excision, but such instances are exceptional. 

The cartibginous tumors of bone will be considered untler the head of' Diseases of 
B01w. 

Osseous tumors naturally come to be dealt with after the cartilaginou~, for the two 
el('ments are usually combined; and, as in the enchondroma.ta, tracc.s of bone may br. 
found. so in the o:; ... cous tumors traces of cartilage may exist. 

These are found in two forms, the cancello1ts bony and the rompact bony tumor, better 
known under the name of ivory exostosis. The latter growth is peculiar to the bones of 
the ~kull. 

pr~:~~l ;~~~~::~~1stoi~l1~l1~~~~~e~~~~: j~~s~u:\·~l?~~~e~l1 r~~g~~~:1~~~:e~ei tai1;clcon'~~~=d t•,~ it~~ ~i:~~I~ 

f i:I.::!~:-i;;;~;::l~~:~~:~:l:;.'.i~:··l~:~~E~~;~ri:~~~:~i.;,~~~;~~~~,::i:~,:~,~~:~~iJ::~~~::L~~~.~I~i~~~; 
aspect of th<' 8ub.1ect will be again considered m the chapter on Tumors of' Bone. 

gr~i~~l1~~~ ~~~~~=' ~~\~1~,l~~~~,t ~~-o~~~:' ~!~·:~;~1~t~11i\~l ~~:o~~~~~ :~;~:~1:,.1f1~~1ei~i~l;1~: 
p~.;;.1uon. u~ually 111 the ar~1cular encl. The term WHS gwcn to the class by Paget on account 
of the likeness between its cells and those of fretal marrow. Lebert called them "fibro
plastic," and \"irchow "giant-celled sarcoma." 

'n1e1~ tl.1cse tumors are periosteal they Lia.,,:e the clinical features of a fibrous growth; 
whc.n w1tl.1rn the bonr, they appear as <'hromc expani;:;ions of the articular extremity or 
shnft. " h~n lnrg~ fill(~ so exp~ncled as to hM·e Lur:-.l tbroug:h their O.<:::-<•ous cai;:;e, they 
appear cystic an<l sem1-fluctnatmg-c,·en to the extl·nt of Leing pulsatilc. They are 
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usually ~low in their prop-re~>:. nncl often pninif'S'l, and it ii; fair to suppose that many of 
the ca~es of <'y:itic expans:on of' the nrticulm· t!Xtremity of a l>one nn· due to myeloid dis
ea~e. The disease is one of youth and young adult lif'l·; nml tht• growth is usually ~ingle . 
his not connected with nny cnchexia or glandular enlarg-ement, n~ happens with canct!r, 
nncl when remo\·ed it rarely returns. Instances of recurrence, howen~r, h:.we orcurred, 
nnd J h:l.\·e f'een one. Sir J. Pagf:'t has recorded 01lw1s. 

A myeloid 1mnor pre>:cnts in section n peculiar appt•arance. It may be ~olid or cystic 
in \'ariaiJle clcgrct•s; o~scous matter, fibrous matter, or ttuid may exist in diffl·rcnt propor
tions; yet in enry specimen the cut su rface will prcs<•nl blotchf'i; of a ponw~ranate crim
son or of n darker blood color, th~se tints miugling more or less regularly with those of the 
other tissues. 

rndcr the microscope the characteristic polynucleated ct·lls nre seen; these are large, 
round, or irrc,gulnr cell$, containing many, even ten o r more·, on.ii, well-defined nucll:!ated 
nuclei floating i11 u clear or granular substance. Tiley are found in mar:.r;ies or distrilrn1ed 
throughout t li c tumor bt>twccn the bundle~ of fibre tissue. Tht~y Hl'C diagnostic or mycloid 
disl:!ast::. With these cells Lebert's caudate or spindle-shaped cells arc also fou nd (1:ide 
Fig. 29) . 

Glandular or adenoid tumors are new growths simulating more or Jess perfectly 
the glrincl slnu.:turc in tht:: neighborhood of which they grow, and arc not hypertrophies of 
tht' gland~, bm di"ltinct tumors . In the brca;;;t the usual innocent tumor of 1he organ is of 
this nature, uml is culled admocele, but it i:; nl:>o found in the pro::tate, lHeru~, lips. tonsil, 
thyroid, nnd int<'):!:lllllent. They are not rnrc as lymphatic g-landul:1r tumors. Fig. 31 
rcprc~enh admiruOly the microscopi<"al tearnre.s of the adenumata as :i cla5s, and Fig. 2:2 
the apprnmnct• of !'t1Ch a tumor in section, some rarts Ocing solid and otl1ers compo:;cd of 
pernlulous intracystic growth.;, 

They are generally ;?rowths of young life, :ind are found during the actiYe period of' a 
gland's cxi~tl·nce. They an• a lways encapsuled, mul can u~tmlly he turned ont of their 
bed with ca..;e on di,·iding: the capsule. They gcnernll.v a"sunw a round1•d or O\·oid shape. 
and nrc di!itinctly OlO\':tOle bt'neath the integument which is not in\'oh·ed. 1

• On se<"tion," 
says Paget, •1 they commonly appear lobed 1 or intcr,.ectcd with partitions of connecti,·e 
tis~ue, nnrl nrc pale, grayish, or yellowish-white; in some specimens looking translucent 
nnd gfonening, in others opaque i in nearly all ncinous or glandular. To tlie touch, sOml', 
t>Spccinlly the white and more opnque, nre firm, tennciou~. m1d eJa.•tic i 01licrs, especially 
the yellow lmcl more glistening, n.re softish, brittle, slippe ry, irnd sucl'ulcnt, with tluiJ-likc 
sernm or syno,· ia. Not rn.rdy cysts are embedded in tile 8olid growth, :ind these an: filled 
with serou~ or other fluicl.;;, like those which nre found in lhe barnm cysts or lhe mammary 
glnnd itself. In the labinl and pa-
roti<l ~hm<lular tumori'i portions of F10. 22.. 
cartilage or bone m:~y be niixctl 
with the glanclular s1ructure; and 
sometime:;-chicfly in the mamma 
-the g:landular tumors appear as 
jf formed wholly or in pnrt of clus
tt:rs of small ses:;ile or pendulous 
grow1h~, which fill cysts or parti
tioned spaces i thus they indica1e 
their relation to the prolift:rons 
cyst~, and su;:rgc·st tltnt they origi 
nated in such cy~ts. Tlic textLm·s 
around the tumor are usunlly quite 
healthy, altered only by di.:oplace- Adenoma. of the breast, lllu~t:~~~!1 ~ht:~~~:~log-icu.l Rppe.1r.iucu or 

~~.:n~j·:~n ;i11~~~~, ~:~11~l:1~;.\~1e~u:~:~~~ 
ti pie. Thus in the 01·ei1st 1hcy mn.y be many. and so loo5cly enrap~ulc~l as to mon~ about 

~;";~:11~;~:·,g;~\;;:
1•i;:!',:~·'i''.i11:1.;~:,,~~:·1~e;/i;i7:~~~:;:::~~;::~~;;~;:;::;)~:~;{'~'~~·~1~l~~~:~~~:J~:~~E~ 

cau~ecl by their mechanical pressure. . 
To remove them it is only nece<i.r:.ary to diviJe their capsule and the soft parts co,-ermg 

~~:'~:1!:e i~l~1~~u~~1~1~~~~~r:1:~7·onl~l~i;11~:e1~ i~~.~'~'1,o~·:t'·~:~ ~~n:~1~i;~~~~~~1: ~~~·~~11~1I~~~~~i~~ 
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:~:::~,·::;~'.~~'.E:'.'.~.~~~~,::~\«~1:E~,·:~:1~~~'~'.:::i,:~·~!~~::!~~ :;~~~~~~"fi:~,··~:'~~!.:~~,;;~;;:;t:·:. 
dnotcd to their cou:-.idt•ration . 

Vascular and erectile tumors nre considered in Chapter X. . 
Papillary growths1 or tumors, require a brief noLic('. They are found in the 

out,..idc 01· inside ~kin, and in the mlu.:ous nwmbrant..•, while in~lanccs arc on record where 

~~~~:~~:~-~;!:~:~~~~r~~;~~:£::~1~.~:::~:~~o~::J:i:i.1fi.:~,:~,f:7;:,,:'.~:·~:~~;;:~:~~·~:~:;;:~~;:,J~~i 
:~:~~~::~1::.~·" 1ti~~J~:~~,.:~~~'!~;~;;i'~~~11~1l::~:~~l l''.:;;:~e1:~'.~;.;~~·~,r :~~~;;~~~1 ;;1,'.~~:~,:;~~~:,';~~~:~~~ 
stru(·ture of 1 he part. Tilt')' arc usually innocent, though Oct.'asionally cancerous elcmcntis 
infiltrate t i n~ partli . 

] I. n1~cu1rn.EXT OR SEm - :UALIGNANT GHOWTJIS . 

It will h:wc been ob;;;cn·ed that in nearly evt•ry group of' tumor!' which has been 
described, recurrence after remon1l lms been alluded to as a po~sible, although a rare, 
event. Jn thi~ recurrt·nce, too, the new ~rowths approach in chara.ctn to the mali~mrnt. 
In some tase:0., doubt1Cs$ 1 the s<·cond tumor has been :simply the external manifo:'it:uion of 
n ::;mall one whidt existed when the original tumor wa;;; removed, or tlw increa;;;ed ~rowth 

~lt~;~Jr~~lt;;;~~SOf'il~ij~~~i:fn~~~~I~ l:~~.~~~:l:!ef~~;;-f~;C:~;~:UrC~'\\~(~ jf~l:i~~e~ll~~~~~:d~O ro:~Ceti\~:: 
occa~iom:, when rcmo\'ing a mammary glandular tumor, I ha\ e exposed a minute growth 
of a similar strm:turc by the incision made through a. portion of the ht•:dthy mammary 
gland to reach the principnl grow1h. Jn both these cn:.es had the snrn.11 tumor been left 
a rccmrencc would ha,·e bet·n recorded. Jn cases of recurrent fatty tumor, or of fibro
cellular tumor, it is highly probable that a smnll portion of tlw tissue was left. On one 
occa;;ion, wl1en I wns enucleating a fibro-cellul:1r tumor of seHral yenr:o;' growth from 
beneath the fa~eia cOYering the sc~qiula, I di::::covncd two smaller growths which might 
li:we be('ll onrlookcd and woul<l cc•1tainly hn\'e grown. .Ncverthl'les.s, it is a. clinical fact 
that tumors, which an· llliUHlly looked upon as innocent, occasionally recur; and the more 
the cell clt•mcnts predominate inn new growth, the greater its succulence, and the looser 
its ~truew1·t·, ~o much the more prone is it to rPturn. Each tumor, also, as it recurs 
gencmlly beconw.~ less solid, more succulen1 1 and more rapid in its growth . "'ith each 
recurrence tile c1..:ll clcnwnts increase in proportion, aud in all way.'I; "lntcr formed tumors 
a::::sumc mort> of the chnracter of malignancy than the earlier." All these recurrent 
tumor~, unmed by Paget "recurrent fibroid," bPinµ: usually com1iosc·d of elongated, oat
shapcd. <'am.late, nucleated cell,., like 1he so-called "fibro-pln:;;.ric" cells, which are found 
;i:.r~;}~ation a11d embryonic connecthe li~sue. Yirchow <.:1.dls lhl'm "sarcoma1a11 (vide 

gr~,~. 1~~~~\ ~~ ~i~:~t~\':~. \1~~~1~!·~~5~~::~:\~5 s~o:·,~l;;.~~!:~1~kp:~~~~,:~~;~~ ~~dfi~::~l~I~~ cle~';~~: 

[j~;~~f iJf ;ij~~11i~;~~~~;g;~~;~~~:!f ft~~~~~ 
~if ~}~~f~~0~~~~I;t~~l~\,~;,~f@'.:~~~~J~1:~:~~ 

The t.re;_\lm~nt of recurrent. tumors need not differ fron~1 th~t of the innocent, for as long 
ns the disca:::e 1s local, there 1s a reasonable hope !lint a Will at last cease tu recur after 
remo' al. ''Sir ,T. Paµ-et has known cases in which recurrence ccn~ed for nt least seven 
year:;. after n f~mrth .und a. sixth oper1~1ion; and :\ftl'~ each operation the pntient may expect 
to cnJOY a penoU of comlur1. Dr. E::1march, ol Kud, stated to Sir J. Pag-t:t tliat he hnd 
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seen cnsf's of rerurrent fibroid tumor curcJ, and not again returning, in patients who took 
large doc;;cs of iodide of potnr.;<;ium for several wf'eks. Gcnt>rall_r, ltowcn:r, the prognosis 
of recurrent tumors mu"t be unfa\'omble unle"s Dr. E<;marth'.s plan of'lC'n prO\'es curatiYe. 
The ordinary course is th:lt the tumors const<\lltly rec·urring grow more rapidly, lea,·e 
shorter interrnl~ of health, protrude sooner, bleed and dischur~e ichor more freely, and 
aili:ct deeper nnd deeper structureil-, till excision becomes too dangerous, and the patient 
dies exhausted." ('Holmes,' \'ol. i, ed. :l.) 

]JI. CA~cEnous Tu:.1ons. 

·what i~ a cn1werous h1mor? Of what is it composed? and How can it be recognizNl? 
are questions which the student is constantly asking, and few are more difficult to answer 
with accuracy or precision. 

Pt\thologically, a cancerous tumor is not composed of any d<'finite or C'haracteri.stic ele
ments, such mi at onct• stamp it aii bt:ing a tanc('r. Jt dot:s not. con1ai11 any distinct. can
cer culls which mark its nature, as tlie cells, nuclei, and fibr('s, which enter into the for
ma,tion of a cancer may all be traced in other and in innocent. morbid g-rowths. "But 
neither in tumors of iunocent character, nor in natural tii;:.~;uc, do these (•lcmc:nts combine 
in :;uch variety as is common in a ~inglc can<'er" (i\f.oor). It docs not appcar, howe\'er, 
to be incorrect to a.;:::;crt, that the more the cell dcnwnts predominate in•~ growth 1 and 

!!1:li~~~~1~t, 1 ~~~ ~l~~~~~c;~ ~~1nc~·1:.~~1:~i·~~/{/:~,s~;.:ect~~-~~\~~:· "~~1i~::ea1~~·~.~r;}~~.i~i~~i_,, i:~P b~~i;s~ 
\'irul(:'nt, arc made up almo~t entirely of cells and nuclei-only <.·nough fibre ti~iiue existing 
to bind and hold these cells tog<>ther. 

It has been already shown how the so-called innocent tumor approache:;, the malignant 
in ~ome of its features; and it must have been ob.~cn·cd that tho~<· which form the inter
mediate links between the innocent and malignant, istr11rt11r:illy approaC'h the htter, in 
ha,·ing more of the cell cle1rn:nts in their composition. The fibro-nudei.\le<l and recurrent 
tumors exist as proofS of thii' . 

But these points touch only thP anntomy and not the <;ympto11B of tho~<' growths; they 
~~/1ot assist the surgeon 10 ascertain before its removal whether tile tumor be :1. cancer or 

What, then, are the external and general sympto1m by whic·h this point C'an be deter
mined? And here it. must he premised that in m:iking a diag11o~is 1 the history and pro
gress of the disease is 11.t leasl as important as the physical chamctcrs of the tumOJ'. 

Jf' a tumor be found in a part, frijillrating llie tiss1us with which ii is in contact, there 
can be little if any doubt as to its being a c:ul('er, for no in11occ111 growth infiltrn.tes tiso:.ues 
-it only separates them. The fJUCStion of' infiltration of a part, or the mere separation of 
it, is most important, and is, tlouhtlcss, one of the most 'aluable means we po ... :;:css for the 
purpo:se of' a correct. diagnosis (Fig . .J02) . 

A cancerous tumor, howe,·cr, does not always infiltrate a part, ahhouf!h an infiltrating 
tumor is almost always a cancerous one; for it 1m1.y appN1.r a~ a dir.;tinct and i;;;olatc>d 
growth, being then, in surgical hnguage, described as tuberous (Fig. ·Hl3). ""hat, there
fore, are the symptoms by which a tuberous cancer may be known? And fir;;;t of all, has 
the tumor itself any peculinrities hy which its nature may Ve recognized? trnfortunately, 
a negative answer must be giv<.'n to this question, for although it may not Ue unfair to 
su:-pcct the presence of a cancer when the tumor docs not present. any of the special 
appearances or symptoms which commonly cliaraclerize the innO('Cllt. growths, it can only 
be a suspicion, as many innocent tumors are often clcficicnt in the special symptoms 
which, when present, readily atte:'lt their true n<\tme. 

A subcutaneous tumor, unconnected wit It the integument, with nn irregular bos;;;y out
line, and of n firm, fibrous fop], will, in all probability, lH' of' a simple nature, for these are 
not tile characicrs of a malignant t11mor; but another with a smooth uniform external 
smface may be either a. simple or malignant growth. lf, howc\•cr, a11y aclhc:;ion or draw
ing in of the iutcgumcnt to the surface of the growth can be detected, or any immobility 
of t.lte tumor upon the parts beneath, the suspicion ot' its being a cancer may be enter
tained (Figs. 399, 400, and 401); for I ha,·e already alluded to the teudency which the 
malignant tumor pos:-es!'CS to i11\·olrn the tissues i11 its neighborhood, and ha.Ye pro
nounced that this tendency docs not belong to the: innorcnt g.-owths. 

ch!r~~~:~::1icf'~?~~~c~~; d!:~ftit ~~1~1~~~~n:~1.r;·n~:,1:.:~u~~:1~:11G-~1~;;11:~·~i1~c~~1~l:~-i~;~,~~~t~· islf~~~! 
symptom appenrs, the probabilities of a tumor being cancerous become nry strong, as 

7 
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inno('ent nml nonnrnlignant tumors are rarely, if f'Hr, att<.•1Hlt.•d ,,-ith enlnrged lymphatic 
glands. . 

A di . .;tinrt and i"olatccl tumor, therefore. which doC's not 1)()si;:c~~ any of the spe~1al 

g2~:~I~t~~~i:@f ~~~~~~~s;1:~:~~~~;,:~~~~~~~J~ 
clifli<:ult. 

The goft and f.lo-called medullary cancer is the form which is usually met with during 

~!,;:~:~!~~~,~,;';:~~iiE:~:r~."~~;~~~~~:~~~2~;:~;~.~:~~11S:~~fr'.~;,Ei:~:~~~:0.~~1
1

.~\'.~t~~ ~~:i~):.;1::· 
wandc1·ing across. lt is recognized by it s sudden appearance, rapid growth, and uniform 
surface, points very ditli>rent from those which simple 1umo1·s present, innocent growths 

~~i :~~<y~;;~::~1 1~r ~~1~~ ~~n~~~.i 1~~~~,·~:1~V;.n~~1~:·s~11~e :;o::~ 1:;~~~~e~~1 ~;1 c~~:1i ::0;u11i11~,~~· i 11:~~~1~ c,:';;; 
short period of their clcvelopment. 

Jlard cancers arc the affCctions of middle age and ndult life. They grow more rapidly 
than the innocent growths, often not rPquiring more than a fow mouths to CRlablish their 
true nature; they seldom put on the external appearances of a simple tumor, and nen~r 

~1~i1~1\c::·tiit~:~~~ ~:~~~11~~;i,~~a~~~:~~es"~~~~ 1~e~:~d~~~;cgl~::cf~~:~t e~~~~~~~~~i,:~!c b~t;n~'l 1~f1:r~1!!~~ 
f"t-atnrcs. 

A cancerous tumor haR therefore tliese chnracteristicR :-
1. The peculiar power of infiltrating C\"C'ry tisRue a:-< it <•ncroaches upon it. 
2. h spreads to the lymphatic glands of the ncighhorhoocl through the absorbents. 
3. It. aflt'cts the body generally through the rn . .;cular sy1'tem, thus gi,·ing ri~e to 

secondary clepoRits, that is to say, to the de,·elopmenl of similar growths in the viscera or 
remote par ls, the lungs and liYer being particularly prone to iu attack. 

4. lL is liable to recur after removal. 
Cnncerous tumors ha\'e been variously described by authors; the l1ard, as scirrhous or 

fibrous; the soft, as uwdullary; the open, bleediug, so}~ cnnccr1 os "funguR ha?matodes ;" 
the black, a~ 1111.'ianotic; sl.:in and allied cancers, as epithelial; nu(l bonr cnncers, as Oi'teoid. 

All h:wc1 bowen•r, the four special peculiarities that lta.ve been alr('ady dcscribcll ns 
charn.Clt' r izi11g lhe diseasP. 

Jn tlteRC pages cancers will be treated of as scirrhous, mcdullnry, mclanotic, epithelial, 
and ost<>oid. 

Scirrhous cancer is the mo!'lt common. It i" the U!'iual form found in the female 
brt'ast, and is Sl'Cll in the testicle, tonsil, skin, bone, l')'l', rectum. or any ti!'.sue. I t is the 
liard or fibrous species clenominnie<l "carcinomn filJrosum ." "·hen attacking a tis!?-ue 
either by infiltration (the most usual method) or drpo:;ition, it gradually encroaches upon 
the ti~!'iUe; and when this is r-oft it causes it:o' contraction ns in the breast. The diRt'ase 

i',~r~·~~~~~ '~~~''"t~r~~l'.~~~~e:o;~a!1~1~~~yp~::e~~~~.:1~ie ~~:~~i ~~1~i:~~~ ~1;~1~~ ur~ ob~! ;~~::1~:~i~!s~~1te~~ 
influence; fat, ~kin, mu,;ck·~, and bones becoming filled with l"ancerom, elements as the 

~~~~~:;:~ sl~~tg~:~~~;~<ls \~·~I ::,;·::~I l~~~~l::~l~~~~~Jl(~l~~:~ll~I~ I ~J~~1~!:1j'; U~~llt )~:j~}J:j~l~O~~~~!~~ ~/~~:.~:; 
p!oore.J 
Thu~ the ~ymph~tic glands b~come enla_rgcd 1 and these in their turn may press npon 

~ ~ 1; r,~;~;; 7~~:~11i~11~:•::~~111 Lo :·u ~\~ :zz~:, '"~ :;~s 1n!~~O~l~~ 1 :~ g d~~~cr ::~ ~~ t e ~~ ~ ;l ~ :il~l ~·e::~I dll~I ~'~ R:1~~.t~t; ea. pt~;~~:: 
:l canetruus lumor urny :-:.otlt·u tlown in its centre and bur.i;;t 1 or die as a whole and sloug:h 

~~;if ~I~~~J~~~~'.~~~~~~~~~~~~~I~f i~~~¥:~ 
~~~~~·ie~l:c~~11t~~e \~1~!~;1W~e '~,itt~r:r~~\;~~;\·~~~~d~~~~rf111~~ ;tl~~1~~,t~~ ;~l11~1~·~,1: t;:;s i~;0:,~1~ 
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appear~ as a rJi,..tinrt sk in tuhf'rrle. No clinical symptom is more rharartcri~tic of cancer 
th:\n the prC'l'C'IH'C of thr~e skin tubercles . 

In other iustances the whole integument becomes redrmatous and brawny, in fact, 
infiltrated \\·ith cancerous ek·mentf:, this state betokening the mO!<.l rapid form of cancer. 
This brawn)' condition of int{'gument commonly follows YC11ous ob.<;truction from ):!;landular 
enlargement, but nt tinws it take~ place before any such complication. In rarer ca.::e~ the 
cancer wither~, ''atrophic cancer," thr di~Ca!'C slowly pro~rce.~ing to a point rrn<l then 
<fo•appearing- hy a gradual proce~s. Thus, canccro11f: tub<'r<:lcl'! will appt':tr and cfo:.:ippear; 
c<1ncerous 1101!111<·'.-1 will form and fall off by the con1raction of their own fibres. In this 
way cancer may hC'come cured, or so stationary ai> not to interfi.•rc with life. I liaYe had 
a cn~e under ol1~cnation in wl1ich the disea.,-;e existed for twcnty-tiirC'r years, and seemed 
st ill Jo('al. l ha\·e recorded another in which the di~ea~e l:t~tecl twelve y<'t\r:;, appearing 
and crumhin~ away at times during that period almofit to a. perfoct C'tll"C'. Cnncers display 

~0:·1~;?:i~~~ 1~~~~:~~ <~~;ft•i·~~t0~/·~7~\;:~1~l~~:,~:~~::~71 1~~;;'1~~· ;f~~'.~:·s 1~\::~i~~\~::~r:1 ~~1:::·~~r~~1ebr~i~i;y 
Some htn•e an apparcnl \'i~or of increase that is r('markablc, wliiLst others ~how no sueh 

tendency. Jn many ca~es a tumor that has been quic~cent for a long period will suddenly 
increase acti\·cly. 

The same thing may be i;:nid a8 regards the cancerous vlcer. In thr atrophic form this 
may be merely a 1'nperficial lo~s of sub:-;tancc on the surface of the tumor which may be 
co,·erecl with a r-;cab or prC!<ent a glazed or a very slightly di!<c•harging surface. 1n other 
cru:es the ulcer will show an irregular smface with an elc>rntcd C\"ert'?"<l edge infiltrated 
with new ti.--~ue (Fig. 2.;). 

When a ca\ ity exi~ts, formed by the softening down of the C<'ntrc of the tumor or the 
enucleation of dea.d ti~stJc, the irregular outline of the c;wity, th<' fNid fl.emipurulent 
.::.anious disc>harge, as well as the ragged and infiltrated edge of the wound are chara.cter
i&tic .::.igns of ih cancerou~ nature. 

Jn such cafl.es a e:H:hexia becomes visibl<.', a pale, bloodle~s, haggard look of sorrow and 
suffering, brought on hy pain, sleeple.::.sness, and exhau~ting dii;:charge~. 

Pain in tht• dc\•clopment of a cancer is a very variable symptom. Jn primary growths 
it is rnrely se,•ere, unh'l'S some nerve trunk b<' pre~sed upon, or the tumor is bound down 
by a tense fo!<cia or is d1·,·eloped within a bone. Under a.II these circumstances the pa.in 
is constant, of an "achi11g or of a so.called rhl'umatic kind." In other~, it is usually 
compared to an occasionn.I dart of pain t11rougli tlie part. 

~\s a sign of secondary deposits pain, however, is a valuable symptom ; neuralgic pain 
following in the cour~c of a nenc being enough to excitr fi.·ar of t;OmC' decp-~eated 
secondary growth. Than this, no more valuable or reliable clinital i-ymptom exi~ts. 

The section of a sci1Thons cancer is generally attcnclca \\'ith :\grating ::;cn:;:ation, the 

~~~~~t~~~i1'.111~~~-i~~'Yct~f;:1~~·e~~;~i:1~.c~1111:c~~:~:~Z~1 ~~1;~' 1 ~~c~:;:,\~;~ 1~~:,:~:·:1~:~n¥t ~\·~~~~~~it)~~~~~ 
into each other. The surface of the cut portion may be rn:--cular or bloodlc~~, and has a 
blui!'h.grny or streaked yellow aspect. according- to the a.mount of cell or tiLrc clements 
~ntering into its formation, or to its progrc~s toward" dt'g('ner:1tion ; the yrllow sp01i': being 

~;dl~~:~j;·~-~~,:~~:g~~~~~~ j~~-~ f ~~l~~,!~ 11t~!~· t~?~~~~-.O~ l;~,I 1:\~r ~·t:;l~jl~~:·:l~l~:~~~;~ 1:~;~~~~~; 1 I~;~~~~ 
of degenerated ti!<-..ucs. 

The mino::;c·opicnl npp<'arance<: of carcinomata are well shown in Fig. 32. 
Medullary cancer, like the ~cirrhous, is either infiltroti119 or tuberous, and pO!'· 

~~·!':~~;c~:. ~1~:~:\::~~'t!li~\<;~~~ef·1~1~ t~1~cc:~1i~·~·~·,~l:,~ ~~:~~~:~~t;ic~~ca~1~ci~b~!~1u~~t:~~' ~~~~i~,f~~~~ 
the growths which are seronclary to the hardest primary c:lncer :ire ~enernlly the soft 

i·:~~:;;:~:[~~l~i~~;:1'.~~·~.~~~f :~i~l'J:'z~~l~;;J~;g.:g;;:J:~g::;~~~;~;~::.:!:f f~;fi;;~: 

~1Ei~\f g:;:~~J~~t~"~1<~~s~~~ii~i:~iir0i!~~~[~ 
liable to i1s inroads. 
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Thcsr sofL canc(•rs u!lually appear as decp-!":catecl swcllingf.l., and when not bou~d do":n 

~;.· !~~~i~~ 0~ ~~~~1:~~~~~~~~~:U ~~~1~t~\re l:r~,~~}~~:~~~~c~~ b:~1.~ci'" :~~~~~~c ~:1~';,:~~c~ i~i C1
1
;:

1 ';·,·.~~ :~~~; 
present either a nodular lobulated or a smooth anti uniform a~pcct; hul in either c~e the 

! 1:~~1~l~n:~:~~lc~cf.:·:~1~~ i\~~t~11~~e~1~~1':t~r~~~~!~1 ~~ t~a1:1~:~~,~:l c~;~~1~:~~~3· ;~~:~clt:,~i~7~· it;i~le~11~~~~ 
vrnous blood (Fig. 401 ). T'hese tumors are often so vascular as to pul~ate, and thus 
simulalc n.n aueurism. Such a symptom, however, is mostly obscned in those connected 
with bone. 

To th<> touch the swelling feels soft and fluctuating, often gh·ing the idea of fluid, and 
should the surgron, to ~atisi)' himself upon thi~ point, puncture the tumor with an explor
in~ needle, blood will freely escape and with it some creamy tis~me, which, under the 
microscope, will be seen to be made np of cells and nuclei . 

"'hen these soft cancers ha.\"c burst through their facial e1n-elopes they grow more 
rapidly, and when they have made their way through the skin they, as it were, pulp out, 
and project mnrh a~ a hernia cerebri does after compound fracture of the skull. The 
s.oft suceuleut granulations and blood- infiltrated tissues that project sup:gcstcd to l\Ir. lfay, 
of' Leed~, the 1crm 11 fungus h::t!matocles ." Vfhen a soft cancer is filled with blood it is 
known as a '• lucmatoid Yaricty." 

'\'hen this form of cancer springs from fibrous ti~stH', or periosteum, it is often sepa
rated info toections by bands of fibres; and when it originates in bonr, it may be similarly 
divided by thin plate~ or outgrowths of o.<:.sific matter; these plates or laminre being some
limc~ di,;tinl'tly ~cpamte. at others so clo,;.ely packed together as to form something like a. 
skeleton tumor (Fig. 23), the cancerous elcnwnts clothing the bony outgrowths or sur
rounding and ('Overing them in. .For diagnostic purpo.scs the dc1ection of these bony 
plat<'S is of great value. Cancer may, however, attack bone in otht'r ways (i·ide Chapter 
XXXll). 

In cancer of the lymphatic glands the~e tumors develop to a large size. In the neck, 
axilla, and abdomen they appear when fully formed as fixed semiftuctuating growths with 
the ordinary characteristics already described; and a.t first may be as mo,•able as any 

gland. 'n1cn tlwy apprur in Ille parotid r<'gion they 
Fw. 23. usually if not always produce paralysis of the facial 

nerve; a clinical !:'ymptom l think 1 may say never 
found in the orditmry innocent parotid tumor; so 
that when present, this symptom is of \•aluc. A~ a 
rule, howc,·cr 1 this soft cancer surrounds ncrns and 
ve::scls without materially prC!'!'iing upon tlwm; large 
,·e,,;scls and nen·es being often l'ou111.I pa:-;!'ing com
pletely through their ~ub:-;tance . 

The section of a ~oft differs from that of a hard can
cer, as the" infiltrntin:x" dilli:rs from tile" tuberous" 
{compare Figs. 402 and -W3): and diffors abo very 

~~~~('J~~lll~e~:.v~r~!!; jatW~!:~:I~~:~~ ~ii~~:~~)', JO\. ~~ya~~ 
blood-stained. It may be !'Oft from inflammatory 

acto~:1~:: ~~f~~~~~:1~1~~i~~~:1, 1~~~.~~~e~~~~y~vill be di -
vided into lobuk:-:; tibrou.s septa or fibrous envelopes 

c""" '""" fP"'· a,.,., ""'l g~::~·:::::~~::~~~~:~l:t~.~e~ial;'.:,:~ ;~:w~;:o•~~~;,; .. :,•edtl~~ 

~i~l~i~Iiltil.i!i,!ii!l!~l!1 
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dominatc>~, but tlw <·clh; in no way differ in clwrncter from those found in the fibrous or 
e.cirrhou~ form. They arc, howcn~r. less clo;;cly pa(·kt•d together, aud ~eem to be 1'l1S
pended in tlit' juict's of the growth or inclo.::ied within it~ delicate connective tisrne 
(Fi;r. 3Z) . 

m!,e~~~~~~ 1~~,~~1l~~~~~~L~·~ln~~~:1;: ~:~~~1\i1~~1yc~~o~o~~~u!11;i1;~;a~~,::~ :1~1i11~a~n1~~1!i:,i~~ 
whil·h pigml.'nt t•xi~h; hut "hat it is that dt!Lermines lhe dl·,·clopment of these .£!rowths 
in ti :o.~ues liml have had a lifelon~ existence r('mains to be explained. The black cancers 
haYe, ho'''l'Hr, one peculiarity, alJ(l that is in their tendency to m11ltiplicity. Jn this 

~~1~Jd:~ew~::1e::1 c1~;~~;~ilr~:-~~::~1~::1~~~1:iz:~i ::11~~ 1~:1a~IL;,~e~~1111~;n;~~~~s~ iss~~~- ~ t tii~nt~1skebne~~~1~~ 
FIG. 24. 

(From:'tlodel,G117'1Mus.) 

a woman o,·er who;::e whole body mclanotic cancerou:.i tumors were cli:-tributcd, the disease 
hal'ing originated in a mole which I had pre\·iou;::ly CX('isc1l. 

1f it we re necessary to adduce a forcible ill u~tration of the foci tliat a cancer when fir.::it 
de,·eloped in a part partakes, in a measure, of the nature and peculiarit ies of' that part, 
and even when r l'peating it ;::df in the lymphatic glands and internal or~<lll:'i, sti ll presen·es 
the chara('le r which it originall y acquired from 1he sent of its primary d<·,,elopmcnt, no 
better could be athlucccl than that dc1·i\'ed from tla• n:ttural lii siory of primary and second
ary melanotic growths : for a melallot ic cn nccr alwayl'I g rows from a part which naturally 
con tains pig mc 11t 1 and a mole is unquestionably its commone:o:; t ~(·a i , while pigmrnt in 
some of it s for ms i~ almo~t a lways to be met witl1 i11 all iis st'CO!lllary growth::-: . Jt may 
be, perhaps, that the secondary glandular enlaq.?;emcntl'i in lla:ir rapidity of gl'owth, out
st rip the tumor from which th1•) orig inally imbibed their peculiar nature; nen~rtheles,., 
their true character il' maintained and preserved to the l'IHI. This canl'cr, as a rule, is of 
the sof't or mt•dullary form, and runs a \'t!ry rapid cour~e; an exfl'('rne example of mela
uotic cancer, inclel.'d, prc;::cnting all the worst features of the other ,·:ir it:lie$:. In rare 
ex:unple::> of this dist:a.se the rnehmo1ic pigment may be found in the mine. (Faggc, 
'Path. Soc. Trans.,' 187G.) I t ha:::, however, peculiaritiel' of its own, to which attention 
will be subsequently directed. 

The osteoid cancers wi ll recei\·e attention in the dinpter dC'rnterl to the tumors of bone 
(Chapter XX XII). They are all probably on ly modiffration~ of' the mcclullary cancer 
affecting bone i although it may be mentioned that exceptional ca$:l's are on record where 
an o:o.tl'oid canct'r oriiri11ated in ;::ome i1ltermu:o.cular intcr::;paces. 

Epithelioma and epithelial cancer are tt:rms given to a form of l'nlaneous 
canct· r frorn it 1' si milarit y in stl'UCture to the cpi1helial clements of tl1e natmal skin . In 
the chai n of malignancy, epithelial cancers are linked lo the recmrent tumors, for they 
have both a te ndency to return in a. part af:t· 1· their r rn1oval, and to affrct Ilic system 
through the ly mphatics; wliile in exceptional instances they may he found in the in ternal 

or~l~:~:~c tumors affect the ;::k in or mucous membrane, and nrn·r originate in any olhcr 
tissue. They po~se5s this foature ah~o in common wi1h the more malignant cancers, in 

:::::, ~1~J' dl~L~~t:L :~:'~;~ ~~:tci~: 1~~~~~~~~' t~i1~~ 11~l~r~~~a:-~~e i\'~~:~. wi~]~h;~~l;~~~ 1\~:~0~~1~::1~ 1~·0~~;~; 
of cancer found in tile lip, tongue 1 OC'!:'oph~igu~, reclllm , scrornm, 1l('11i~, clitoris, os uteri, 

::~1 1 ~1:1~~ L~e~ 1;1 i :~~:~~.;11~~:·e~~J'~!e:~1;! ~:~l., ~s ~1~i 1 ~1~.'11~~r ;~~1 ~~~ ~: i:~~~:~,!~ii~~l I ~~1 ~;~·e~~~ 11i :ai~~ 1;~1od~,~~ 
case; it is not, as the sebaceous, fatty , fibro.ccllular, or fibrous tumor, a distinct growth 
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:~,;~~~~~'.ed J: n b~~fn~i's~•;o~ ~~1'!, '~:~~:~~~~; f :i~\i~~:\;~::~~~~~:~.;;~i~~L~·,'.~I~~:~~;::~:~~:~f~ 
carefu l examiner, a~ the integ-umcnt forming its ba~e and 

~~~;~~·:,:;i~:~~!'~~:11~~~·;,.:.J:1;~,~~~;;l,;:~:~~,~~e'i2r~1~~~~~1i~~ 
contrast to the condit ion of the integument wh1rh 111 nn 
innocent growth has been ulcerated or ruptured by over
distension. 

As a local disease, tl1is cpithc·lioma mny progrc~s slowly 
for years and cause little pain, inconvenience, or injurious 
cffeclR; fhc, six, e ight , or even fit'tc<·n ycnrs ha\'i11g elapsed 
in some of tbe ('fi!iCS that h::we becu under my notice belOre 
ad\'ice was a.gain soug-ht, and it may continue for many years 
before it nffoct.o.; a patient in other ways than by tlie local 

Cancerl:~~~~:~i~o:~:~ ~~.a;;'8t~nd- ~tis~i~;-do ~~I ~!~~i~tl~cjr :~~'.~:\~\;~~l~~~a:I i~1:~1~t~e1~t1~~r~1o:~l'~~~~: 
not only in the part!'", lrnl in the lymph:ttics of the di~trict, 

ancl e,·en in the intl:mal organ!' . " 'hen it spreads loea.lly, it may, :ts a cancer, intiltrate 
and inn\Cle en~ry ti::o.::.nc which it reaches. I h:we ::;ecn it more than once originate in skin 
and end in a total destruction of a bone (·Guy's Jlo:;p. J~ep./ 187;) ) . 

Epithelial canC('r i:3 made up of cell~. differing but little from 1ho:0e of ordinary epi the. 
limn, though they arc ~rouped very ditforently, infiltrating tlie ti:--~ues in which they are 
plated or clu:.tercd togl·thcr in masses, the~e 111:L ... :;;,es b(·ing de:;cribcd as·· ne:-;ts." 

The surfiwc of an t.•pith(·lial cancer may bu dry anti warty, or ulcer:tting; when ulcer. 
nting, it will be, like all caucerous sores, irre~tilar, :rnd will dischargr a thin or a creamy 

fluid. The edge will alway8 Le thick and elernted, 
l~w. ~6. like a wall of new tis!o;ue L11ilt np hetwcC'n die healthy 

and disea,.ed strncturcs. " rhcn the di:::case spreads 
it will ill\·ade :rnd infiltmle en:ry tissue, forming 
dec'p enarntell sort.•s. Jt may involve the lymphatic 
glands like any other cancer, and tli e:-;e glanJs may 
sot'!en ilown, an(l ~in' ri :-;o to a c:rnccrom; alJ~ce~s or 

~:~u :~:~ 1 1 ru~~re1~ot I i·rot;;~ u:~~;~>1~~;:·:1~ ~o .); :1 fi ~ ~t:~l t:~~ mof · 1°t~~~ 
vi:::ccm, such a con~eqm•ncc being quite cxcep· 
tional. 

so~~:~~~~1f~"~1sc~l1~:~::~~~1i~l 1~:t~·j~~ b~c:·~~~10:;~;l~>~~~:,e~;: 
of a cure or of a long- reprit•n•, for if any cancer has 
a local origin the C'pitlwlial ha.;;, and if it be removed 
before any glandular enlargement hns taken place the 

t~7~~~c~,\~1~~-/ ~~f1 'x;~~)11 ~1~:1:{\1~<' ~;~et~~:om8~~~Y1'11{~~f~~ 
sex Hospital record:--, that epith('lial cancers, on the 
a\"eragc. de:-<troyed Jill· in fift_v.three months, while 
s.cirrhous la::;lecl Lut thirty.two. When remoYe<l by 
the knife, care 8hould be l:tkcn to cut well free of th e 
Ji~ca:::c, for it is not unu~Lml in thi s, as in all enncers , 

~~a~~~:l "~il~~ ~:~~~~~1~ot~·~\1<1·11~~1:1\1;:, ~~·11~~~11:, ~~~nl1~~~~Y,1:~t~lld 
cause a return of the f,umor. The sn.me ad,,ice is 
applicnblc when caustit8 n.re employed. 

In many examples of tl1is form of the disease the 

::.~~.;:~:vE~~~:~2~·e!~~z~~£@~~~~'.·:·;;~,;~'.;~~ 
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e~ .. ny upon thi:; ili .... ca.;c• , n.;,;;crt;;, th:u the cells of the ro,Jcnt ulerr dif1Cr from those foun1l 

~~r~~ei 1~·1;;~~~.~~;.li 1~; ell,;~~? ~:::1~e~~ta~i~~~ ~t~·; local cancerous affections, and cxpcn<l their 

they do 1101 !'.pren<l IJy mran:S of the lymphat- Fm. 27. 
ic.; or hy ~econdary growths. They u:-<.ually 
bc::rin on !\Ome part of the face, licad 1 or other 
locality Hi a. dry wart, which, after it has 
shc·d many ~kin.;, bt•gins to ulcerate>. The 
ukt•r then spn·:ul,.; ~lowly :rnd regularly, with 
a IJorder of Ill'\\' fo•.;uc rai~ed ai; a. wall, to 
separate it from the h<•;thhy pal't8; out~ide the 
border the parts :ire sof'l and natuml, inl'icle 
thr_v nrt• :r<·ncrnlly ~111ooth 1 a,:; an indolent 
i-o re, dernid of p:1·:rnulatio11:-;, and ::rlaze<l (Fig. 
2G). There is little di:-;charge from these 
sore,:; whl·n ~tql('rlic ial. Out when they are cx
ten.;in. n.11<l ha\e dipped down detply into 
other ti:--.;uc:--, this is not the case; and when 
tlwy inflanw, !hey di.sC'h:w~c a fetid ichorus 
Jlll"'· Tht•y :-il'cm to attack lu:althy a" wt>ll as 
fct•bl<' suhject:<, and have little cHl-ct upon 
the gl.:'m'ral ht>alth until they tonl'h vital 
partR. They appear after middle age, anti 
are to be treated loca.lly, by their d~·:--truction 
-cautery, c:-:dw.roticl', or ~calpel lwing used, 
as seems rno:<t applicable. Jn local ~ores the 
knife, wlll'n it can be u:-ed, is probably the 
lll'::"I in:-;.tnuncnt; but in others the galrnnic 
cautcry j,., unrirnllt:d. Jn lit•u of this the 
actual eantcry may be used, and next to thi.", 
e,;d1arotic.;; "the <'<l.lt.-.tic lmrns through the 
entire dt•pth of the ~olid di.s<'a~e, and upon 
tlw ca .... tiug of' the subsequent slough, cic:uri
zation is rapidly completctl ."-ilfoore. Chlo
ride of zinc, po!aRSa fu~a1 Yicnna pa.Rte, or 
aeid nitrate of nu.:1·cury may be applied; the 
zinc rubbed down in a warm mortar with 
equal pnrl" of f'rl'Sh pJasH•r of }>arih i:s proba- Cur or cvllot<l tuiuor of 1he i•n'iht, (libclu1.r,.:ing ex
bly the Lel'it 1 Lccausc it destroys and dries tlie ternally, In 11. 1vv11111.n, et. 6,j, with ~ect1011 or the same. 
ti""'ll{' ... 

Colloid cancer is hardly recognized as a special cli .. caRe, for tl1c tt•rm · 'colloid" is 
applied to tumors m:ttlc up of intcrcellular spaces of rnri:ilJle ~izt'"· filled with a clear 
µfairy fluid like g lue, which cont:tins nLunclance of granulcs1 and large nucleated cells 
(Fig. 32). The clinical history of ~ome of the~e growths is that of nn innocent tumor, 
whilst in others it is that of a cancerous nature. Colloid tumors arc found in the breast, 
paroti<l region, O\·ary, rectum, and intestinal canal. Jt being known in this last region as 
the akeolar or g-<'lnLiniform cancer. Their true nature is not yet fully unclers1ood. 

In the case Fig. 27 the patient was GJ ~'ctu·s of agr, and the di:;ea..se ha.d been growing 
for two years. The tumor occupied the outer portion of the glani.1 1 and had burst the 
skiu CO\'C ring it in. The colloid growth projected through the ope11inp:1 the margins of 
which, how.:vcr, were not infiltrated with disease. There w1::rc no enlarged axill:ny 
glandi'. 

V illous growths may be canc('rous as well a-; Lcnign. " r!Jcn made up of cell 
l'iement.'l their ta1wero11s na.turc is to be sui;pected 1 Out the fact is only to be discenwd 
by the clini('al c:i1·<'er. The nature of' \'illous and colloid disease has been \'cry aLly clis
Cli...scd by Mr. Sibley, in the' .Med.-Chir. Trans.,' ml. xxxix, and 'Path. Trans.,' \'Ols. 
\ii , viii, an<l ix. 

Tim CAUSES OF CANCER. 

Thc.::e arc mor;;t oh<:.<'lll'C. Local injury at times app<'ars to ha\·c a \'Cr)' marked influ
ence in d<.'tennining th<' scat of a cancer. yet only in exceptional ca ... es; one of .!'UCh 
occurred to me recently in the case of a boy, ::et. 18, who, after an injury to his right 
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~~I1f@~!t~~~J~i~~i~~~~~I~t;f ~i~~~~f~~ 
traceable only in one of every ten in:0;tarH'l' . .::. Jn many other :10Cctions, <'\'en the mo-.t 
innocent, as large a proportion mii.rht be found. In fatty tumors and in deformities, all 
&urgeons 1·cl·op:11iz<' tile freqm:nc.v of an li ert•ditary history. l111kl'd 1 looking at cancer as 
one of many diRt>a,.e:', there is no 1·e:\Son for regarding it as more hereditary than any 
other, nml .1 am indined to ~\gree with 1\lr. De Morµ:an when he ~aid" that all that could 
be saiJ with rl'ganl to the constitutiona l nature of' cancer applied eq ually to the constitu
tional nature of any, 1hc smallest, growth tliat can be found in the body." 

Striking example's of the hereditary nature of cancer l\l'C met with in prnctice, Lut thry 
arc not more striking, if so much so, as the heredilarine~s of growt hs of a :simple kinJ. 
Sir .J. I'ag-ct has point.ed ont, l1owevf>r1 that when a !oral di:;ease or tlef'ormity is inherilt-d, 
it passf'S from progt•nitor to off:Spring in t.hP same ti;;sue, if uot in cxnctl.v the "ame place, 
whcrL':ts, wlu·u a t·:uicc>r is hereditary, it. may Lreak out anywhere. "The cancer of the 
brea .. ~t in the I an:nt is ma.rked as cancer of the lip in the ofl~prinµ;. The cancer of the 
clwek in the parPnt bc('omes cancer of the bone in the child. There is in these Ca.."t'S 
ab~olutely no rdation at all of place or texture." 

Cancer is a tli:-eru-e of adult lifo, althou~h it may attnck a fcctus in utero, or an infant 
soon after birth(• Guy's llo:;p. Hep.,' 18it1) 1 but whl'n it docs affect an organ in 1he full 
,·i~or of its functional acti,·ity, it partakes of that activity an1l runs its course with mar
Yellom; rapidi1y. Jn a gcnt>ral way, howc,·er, cancer is most prone to atlack au organ 
that ha..~ pn;::-:.ed through the acti,·e period of its existence and is dcgenera1ing, as in tbe 
brea:s.l or ull•rus. ~ir J. i=-aget describes it as being" c~sentially a cfo:ease of <lcgeneracy," 
and as~crls "that it increases in frequency in proportion to the numLcr of persons li,·ing 
as age goes on." 

Cnnc•er appt•n.rs to be in its origin a local disease and to hccomc general either by the 
influente of llie juicc·s of the primary tumor cxcrcii'ing an impregnatin~, spenn:.uic influ
ence (8imon) upou other parts, or Ly di.::;scmination of its clt>ments. This dissemination 
at lirst. ma.y radiate from its local source, and at a !:Her period may become genera.I through 
the ftuids of the body; the secondary growths will partake larµ;cly of the clit\racters of the 
primary, tint.::; the o::itcoid cancer will propagate ostcoid 1 and tlic rnclanotic melanosis, each 
cancerous ~rowth , like a parasite, growing at the cxpeu~c of the ti~Ruc in which it lie:; . 
.Moore, in hid \\'Ork on 'The Antecedents of Cancl'ri' and De )lor~an more recently have, 
I believe, l'st:iLlislu.•cl thi;;; f"att . From a clinical point of view this i~, without doubt, of 
nry practical :-igniticance1 for surgeons now admit, that the earlier a cancerous tumor is 
removed, the Letter are the prospects of a cure, or, at least, of a long immunity from the 
disease. 

TREA"DIEXT 01-~ CANCER. 

The general treatme1ll of cancer resol\·es itself into the impro\·ement of the general 
health, the nutrition of tlie body by hygienic means, good nutritious diet, and tonic medi
cines. No medicine ha~ any spe<'ial influence on tlic diRCa!':e. 

The local treatment may be summed up in the word removal. for nil cancers should, if 
practicable, be taken away a,; ~oon as their true 11alu1·c has bPCn cstablit'hed. Jn the cHrly 

~;f ~~=~~,'~:·!~:~~:;!~;;,~,:::::r:~)~:;~"f ;~ ':
1

~~'.'.~:'~~~~~::u:~:~ .. ~:¥.~ ·~ .. ~;:,;i,~~\~·i~ i~;:~~::~t~::·~
0

i~";,~~ 
:~~~:: ~c~~ti1~;~r s!~?~;~~ b~~~:o~tl~:~~r~~1~~: ,,'.~s t~~!~e:~~:~it 1~~i~i~11~~~~~: r~~~i ~11~ r~~·~:"i\~~l tr:~~ 1i1:n :1~~~~ 

~~r~:,.:'.~~ ii::;~ '.~'.·1~i~1\;::~.?~~;~~'.'.::i'.pii:~:i;!~::~:J~;~~~~~'.~i :~:,.~~~,~~k "'" ·~~~·~c~1,,~":ic~;:~" ,~':;~ 
Moore usrd to think highly of the local application of the iodide of lend and opium 

~::: 1t1:~t1:~~<fN11~i~1~ ~:~01,:.~~1 ~0 l~~,~~n~~:.;<i~~~it1:1e i~el;~<~~~l' i:~sl\~<~~~::;1ea:~;~iL~~1:f:ni:1 ~i~~iiis~~il11~~ 
aJmit that J ham ne\"Cr been able to discover that any of these or other applieatious had the 
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slightest influenC'C' in checking the progrC!'S of cancer, and havr COll!'C'qncntly <li~cardl•cl 
them. "~hen pnin j.., prl•:;;ent, the bcllarlonna-cxtract rnhbecl down with glycerine into a 
fluid the COH!'i~tcnl'C of tr(·aclc. or of the extract of' opium similarly diluted, seems to be 
a rnluablc application. An opium or belladonna pla.;;wr spread on leather f!i\·es comfort 
and protects the part. The lw~t protecli\'e application. however, is cotton wool. 

" 'Jwn the dingnosis is established, the tumor .:;hould he removed, nncl the be.;;t method 
doubtle.;;s i!', that of rxeision; delay being only justifiable when 1hc g:t•ncral condition of 
the patient forbid.;; 1he attempt. To delay is only to inerl'a."-e the ri.~k of a local di;;.;;emi 
nation of the C'JUH.!rro11s elrmrnts, an<l thus tlimini~h tlic proi-pccts of a succc~.;;ful result, 
gidn~ time for the lymphatic glands to become enlnrg:cd, wliC'n n•monil of the primary 
growth becomts of !Pl:"S \':\lue i and to increase the chan<·e of some internal 01· remote 
or~ans hl'coming involved, when operati,·e interference is futile. 

Jn removing a Mn<·crous tumor Ilic surgeon should not be too sparing of surrounding 
tiS$U('; but wlu•n it is 1.·ncnpsulcd there is no necessity for doing more than en11cleat111g 
the ma.:;s. " ' li en it infiltrntes an organ the only co rrecl lrPalnwnt is its rcmornl, and in 
t·emoving it care should be taken to cut a.way all skin th:it is in any way adl11::rent to its 
surfact·, with as much of the surroundin,!! fat as cin·umslan<'<'S wil l allow. 

" ' hen the tumor !ms been rcmon:d, all surroumling- part~ should be carefully examined, 
because it is not uncommon to find ~ma.II cancerous tubercl<'s in the c·onnective tissue, 
fascia, or muscular shcuths, whicli if passed by unhecdctl wouhl soon inrren~c anti give rise 
to a recurrent growth. ] t is from these points, indeed. that such recu1Tent ~rowtl1s probably 
often ari . .;e. and tlie;;.c, hy care and ohserrn.tion, th<' surgeon nmy oflC'n prc\·ent. De 
l\Ioqwn, after excision of a cancerous tumor, wa.,lie<l the wouud with a :o:olulion of chloride 
of zinc·, twenty f!l'ains to an ounce, in order to destroy the eanct•r germs. The surgeon, 
too, had better remo\-c all skin, and allow th<' wound to granubtl' up, than s:we integument 
which is of doubtful inteµ-rity for the sake of making an appar<•ntly more complete opera
tion. " 'hen lymph:ltic )2,'bnds are enlarged and can be remon•d at the time of opcralion, 
they should not be forgotton; anti they should be cnudeated hy the tin~ers or handle of 
1he ;.;cnlpcl rather than be excised-their capsules ought to be divided :ind il1e glands 
1unwdou1. 

Cancerous tumors of the tongue, penis, clitoris, ln.bium 1 neck of the ureru1' 1 etc., may 
be n'mO\'Ccl by Ille wire or clrnin ecrasrur, either wilh or without the cautery; but this 
part of the subject will receive attention in other page~. 

'\'hen a cunccrous t11mor cannot be ex:ci;;.ed or the cutting operation is rejected, it nmy 
be remo\·ed by caustict;; but such a me1hocl is more painful, s lower, and not !'O successfu l 
as C'XCi!'iion . " 'hen employed as :1 substitute for it, it is, like nil sub::;titutcs. only second 
best; yet it is, howe\'cr1 oftrn applic:.\ble where excision i!' not. The F'l'enclt ~urgeons do 
1his by inseriin~ aronnd ancl iuto the tumor, thin conical flat wed~1·o;; of chloride of' zinc 
made into a hard mass with flour or plaster of Pari:;;, holes b(•inJ2,' m:idc into the tissue by 
the scalpel for the introtluction of thcsu fleches . Mail:"Ollnt:u\'C i~ the chief practitioner of 
thi~ .!iChool. Thcsf' "eaustic arrows" of )f. )faisonn('uvc arc compo-=cd of wedg;e-shaped 
pieces cul from a thin cake of paste made by mixing one part of the chloride of zinc and 
three pt1rts of tlour with as much waler as may be found nece~o;ary . These pieces or 
arrows arc dried, and may be kept in a bottle for a long time without injury. 

tu1!11~r~;~~~a~dn~~i~1i'~~~'.~t:;;~~tli~~~: ~~,;~r . Le ,~:~:t:·~~~~~,·i~f, /:::' ~~~~1::::~~~:~e o1·e~::~: st~·~n~ 
~:~~;f .~~~~:~::'.~:J.~;;'.~·:'.~.1:~I\~::~~'.i:~~~,;,~:l:~'.\ ;~r::'.:,;.~~:f ~,'~::,~;~:~1~~::~~~:;~~: i:~~:;\~,c~;,:~~~ 
of the sloup;h thus fol'mcd every other day, and fresh paste inserted: By tliis mean" the 
whole tumor may be destroyed or enucleatecl. The paste is n mothfic:Hion of that intro
duced into Loudon by Dr. Fell of the United States, and is, witliout doubt, the best 

:f.:~)~1~~~:~,~~~~i:·:~:'~;~,'./~~~~~:~~',,~:;l~~l~:~;i~;~:~i:;;'~ :9.~:l:~~!·,:~~;:~~~l:~:;~:~~l;;,'a:~~~:~~:~~ 
or the l'xtrart of stramonium, a.nd the soft paste is ready for u8e. 

~i~~l~I~~f gf ;~;~,~~:i~~~~~J::~;7;~[~~~~ii~ 
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a l~~~~~nc~:~,~~'.no!~~~~ i1ll'~~:·~t ;~J;/~e o;~~i i~1c~ ,';tr~:~~~;.~oc:1~:t~l~~·~, t~1~<l17;!:1~:11~~t~ ~~1 ~;t~~~t~; 
wool and strappinµ;; the thickness of half an inch applied for twchc hours usually pro<luces 
a ~lough an inch dl'ep. 

Some prefer a ~olution of chloride of zinc alone in,;crtC'd on cotton wool. )1. Ri,·alliC u.-cs 

~~:;;1~1 ~c1\~5~11~1~~i~~-(~/~r:·~~l- orJ~;~;;~~~s~~s ~c~;I:~::;~ s~~!~:h~~:~ ~~~'\i~:;- ,~~~~!·~o•:~ <l~~~=~~~:, ~:;~ 
lc::o!'. etlCctive than zinc. 

ma~~~ri 1~~~~~1~>~~:e e!~·ii1t1;1c~~~~1~,a~~e,:.i: \~e s~~;~ii1~a~~;~1~ 11~:~~1 ~:.s t~!~~I bi~.~~~ret~~~~:-~,~lilo~~'il~~ J~!t~~~~ 

~l:F1 ::~:~'.k~~i~~~:~~E;::i'.·Z,:~~:··~~~~~~.ef ':~~i~:~~:::1~·i.:~t~::·:::~~~l ~~;::~~~ .;~~~~~~u~·~:~:~; 
dise:isetl tb8ue may Le romplctcly cai·bonized and n. l1ealt1Ly su rfa('P produced after the 
rcmornl of the t·~clta r. The operation should be performed wit Ii t he a id of chlorofo rm, 
and th<> whole tl 1 i{'knc.i;:~ and e<lges of the disPa~cd t issue destroyed. The after.pain is 

~~:~<':!i~!~' ~1~.1:~ 1~u~,~f;~; ;~ei~ti~~~~~~r ~~~ 1~~;; ,~~;:~~u;~!t1;s a!~ i~~ ~~1:;i~c~~1:~inb~'~\::1~~=u1~~~ 
~~::;~;~ ~~~:~0111!:i~a1s0~~~r::11:"~~re ~~~1:~i!~~- cli~~s~n~~e~~;\:i!~ltm1~~~,:~e o;:e;:~~:\~it~~i~~1 s~1;~ 
cnnt·er is within our n·:wh . 

~;~~;'.,,~;:~~:£:~
1

::!~;~:1'.i·.~~'.
1

{:.:,:~~~:·;~~~~~~£1:~:~,:~;~ .. ~r.::F:::~:~::~.~i2~i:~::~~~J., :~;~ 
~~~li'~'~r d!:~=::,:~.:<~~:~~1:11111~~f~~e0;.Ie~~~~·~;,~~tb~~1 ~~~~ 1~~11~~0::11~~~i~"ndi~1~~0:1;~:;~es:rb~~~;~~~~.~~~a {:': 
like remedy. Dr. Broadbent belic,•es rhat he has sucrccdcd by injecting a liquid com
po .. 1•cl of one part of a(•etic acid and three of wait'!'; while :'\fo<:,~I':-<. Moore ~rnd De ~!organ 
:L":-<t:rt that they have eat'h succeeded by these means in obta.ining- frradual diminution of 
ca1w<· ro11s µ:rowths. I tri(·tl the plan in twenty cn<:.es, when it wa.-. first introduced, but 
nenr found any µ:ood l't':->Uh cn~ue. It wa:-; often ,·cry paiuf'ul, :rnd many pati<•nt5 refused 
to Jia,·e it n·p<'atcd, allhou~h they a~ked for the exci~ion of the growth . ?tforc recently 
tlic injPction of twenty tlrops of a solution of Lromiue dissolved in spirit, l'l, v to 3j, has 
h:\<l it::; arho<•alt•s. 

The treatment Ly p rc~sure is of no practic-al utility. 
Hy way of summary, it m:iy be stated (I) that cancerous tumors should be excised 

when praeticahlP, and the ~oone r the operntion is performt•d, after the diagnos is is clear, 
th<• hrtter. That rrn1oval by the Ccra.scur is equivalent to excision. 

(11) Opt•n cancerous tumor:;:, as a rule, should be trcate<l by caustics, the best being 

th(~~i)hi~:~rc~~1j\~~i~1a~~~~~i~:t~:;i~isn~~:,r ~ya e~~i~~e~~!~0:~~ost availahl~, altho11gh excision in 
some in:-;t:lllt'('", a!' in the lip, is to l>c pre!Crred. The :ralntnic l'autcry, howe,·cr. should 
bf' employed when possible, it being the most rapid an<l etncicnt destructive agent we 
possess. 

THE MICROSCOPICAL ANATOMY OF TUMORS. 

By Dr. MoxoN. 

Two distinct processes arc observed i n the constrnction of our bodies i the production 

~rn;g~~~r~:;~r.~~:~~:~:i1~~;~1~~~]~;~~;#)i~f \~:~~~r :::~:~~/:.~\1Ji~~:;:'~i~~:0~tf )ff:~ 
r,(~~.~J:j~~~l;:. itiC~~~~~l~l O~hj~~:eta~Jl:;l~C;[~:l~::,t~ij~~~:~(~ i! 1~0 ~~~~1~1i l~j~l~ll~C t :·1~~\ t ;~,~~l~~:~~Jt~)(:l~~ j ~~ 
log:1cal lu:;tolog-y. 

Jn the co.mposi~ion of the normt\l tissues the ~lemcnts arc filte<l in form, size, and other 
characters for tl1e1r proper use, and they are un1tl'd together to compose structures which 
nre adapted to their peculiar functions. "'e ha,·e no knowledge of the influences which 

::,1i<tl ~:~~1ttl ~~1~~r:i~~1~~d~:!t~\l~~o1;,.::~;5 t~~t:.s t fi~~;rs:~·~r~;1t d'~:i:~,~~~r1:1':~;.~~\':n i ~n~e~;~:i1~1;e~i '~~~~ 
would not exist. 
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Xow when mo1·bid J:!rowths arise in the body, do they show any con~tructive plan 
parallel to that obser"ed in normal tissues? ls there any con ~tancy in their dcmcnts, 
any weaving of the~c elemrnts into structures? lt is only of late year~ that an attempt 
ha!!. Uren made 10 an!'iwer this \'ery interesting question by careful study and comparison 
of the minute auatomy of morbid growth-.. 1t has been found that the nature of the cle
ments of those growth~, and still more the kinds of texture tlu.·y rompo~e, s.cne u::;cfully 
to indicate the tendencies and consequent dangers which con:.titute their clinical impor
tance as tumor:-:.. 

Surgeons were formerly aware that in the healing of wonnds tlic new materials are 
made in the likt:ness of li1e parts which they adjoin . But thii' a,.;simila1ion of newly pro
tluced matter to the nature of the ti~sue adjoining was rc~arded 1 i'O far ns it was regarded 
nt all, as in so nH.' way the ctfoct of the adjoining ti !:isue. The production of new elements 
and their employment in <·onst rnction of organized forms were not traced out as di:o:tinct 
l1i :.tolog ica l protc•:-:i;es; nor regarded as showing an :ic1ive vital power in the new 1:;ubs ta11ee 
it self. And indeed we need to distinguish tliesc processes more plainly e,·cn in our own 
timl'. 

\\' hen the microscope wa~ employed upon tumors as a mc:ins of discovery, obsen·ers at 
fir;.t looked only to the elements which co:~rse micro:-:<·opical examination could easily dis
co,•er; nnd for a Ion~ while i1 was. and with some sti ll is, the on ly question, what is the 
character of the <~ornponcnt cclll:l of the tumor? As if in tl1e study of buildinµ:s one con
sidered ouly what ~ort of bricks or stones they are made oC Trnc, this would scn·e to 
divide th<.·m into brick. ~tone:, eonct'ete, nnd mud buildin;:rs, and Wt' mui't not de:-<pi1'e such 
nn adrnnt<', which is a re:il step forward, in compnrison with entire ignorance of struc
tural composition . 

But now we no longer confine attention to the compom•nt cells of tumors; rn.ther in the 
i::tucly of them we have a main regar<l to the mode in which thC'y are put IOJ:!clher, nnd 
the de1?ree and kind of or~nnizntion whicl1 is undergone in the raising of tlwm into often 
truly complex fabrics, sueh as we find many tumors to be when we properly comprehend 
their orgnnization . 

It will naturally be a:-;ked, do the pnthological tumors evidence any nrw plan of build
ing, or are tht•y always on the plan of .some natural typP: il'\ titer<' anything- new in the 
nature, or, if' I may so speak, in the eonception of any pn.thological tumor? The an~wcr 
which has the greatest authority, that of the illustriou!-1 \"il"<:how, on its side, is that there 
iii nothing new in Ili c plans of con.cstruction of tumors, but that all tumors arc formed of 
i:;ulistnnces natural to the Lody. 

h has Ion;!: been well known thn.t a large proportion of tumor~. ri'pcei:dl!' tho~c which 
show the most innocent dispoE=ition, htwe :l structure like that of 1:iOme health~· ti:-oRuc. 
Ami this induced the n:.unin~ of tumors after tht• tissue tha.t tlwy re~cmhll',fatty,.fibro1lS 1 
bony, &c., or, as they arr called, Lipoma, Fibroma, Ostcoma (the termination -oma is 
now universally thosen to <.•xp ress tumor with structural rcsrmbln.nce lo the fr•sue called 
by its prefix). Yirchow's doctrine of the constant homolo:;,?"y of e\·ery new ti!'sue with 
some tis.sue natural to tile body has induced him to carry this clac.;;;.ifitation of tumors fur
ther than hitherto (unfortunately his book remain.;; i1wompletc, and in !".Ollll' of the greatest 
difficultie~ the su!Jje('.t is st ill wanting his help) . .A:;; a method of armnging 111mors it is 
convenient i whatever may be said about his opinion, that no new ~ub'1.tanee can arise in 
the body. I helieve thal this opinion should be taki•n with due con:;;;ideration if we would 
Jm,·e a true ,·j('w of the nmtter. Granting that whatever t1rise1' in tl1e human body must 
be n human :\C'cidcnt, so that feathers or cherry-stones will not dernlop in it. yet we 
must also s1'c that the cxprcs.,ion of' all human accidents is not completed in the hf'althy 
man 1 but rather by elaboration and variation within him into something dse, clifforcnt, 

~}~0~1~::e~::!~l.l1u~l~~~;y i~~r~11~1 :~i::s s~~n1~0~~~~:::1~~l~::.\~:'i '~~it~;',C~~lli~::n~11~'.L~~l1:;:vt\~~~:s"~~~;;h~ 
scope this poss.ibility allows. 

fodecd , it s hould bt' forcibly sa id that whi le those assumcdly naturnl tis.sues found in 

~;:~;?~·~ :~i;f ~~?~11'.~1~!~~11\1 \~1~::~~~~~( '~~~fu~: ~~-u~~~e tl~e:~~~~~ ~ft~:r;~c~: 1;1~r~;~e l~C~f11~!;~t~;/:~. 
the elements, or C\'Cn in the elements themselvt's, which make the common identification 
of them with the ti~suci' they resemble rank only as a co1wenicnee, not expressing the 
whole truth of t\1 matter. 

So that I would lay down this proposition with conficlt'nce, that no morbid growth is 
ever found which hn-. not in it sutlicient peculiarily to dis1in~uish it from nil natural tis
sues, which peculiarity is to be looked at by those who would explain its characters and 
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~f Y~i:~:~'.::~~~·:,{:·!i ~~~~~f~!Jf,J~'.:'.i~~:~~~~~f I::~g1f ·1;;::.:E~~~~\:·t:~~;~):~~~·g 
~~:~~:os1~~ ~;~~n g<;~':,1;;i~1 ~r ~\~\~~11~~~~~5c1~~ c;;::s;~~~ 1o~\~~~11i1:ht~1~r~~'~,~~~1:/'~~~~l:::~~ ;~::~~e,iz; 
here pra<'fi!'Ni. 

Malignant: Cancer.-The question must be cll'alt with, what relation does the 

~~,~~:~i<~;~:~::~~l:~~·,~:~~i,;~::~,'.:~3:;;e~~ i~\'~;!•:.;~;Ji'.'::;~1
1

:~~:~:~~11~iii~~:::,,~f~~~~:~~~:1~:;•: 
~'.~ 7;. l:1tt\::1· ;~~l ,~l~i~I i.7~:: ~ ~~ ~ 1:L~l~l i';~~:l ~· ;~~1 ~ ~;~y ~;: :.; ::~l i ~~~l~: ~ 0~II11~: o:~~ !1 ~:~·e c l~~~~~t~\~I~ i ~!~at~"~ 

::~R:,'.~1~:~~~~~,'.~~1~:,~: ::~:.~:c~:~~~~:;~~~~;:~~~~ ' '~~'~:l~~c~er;:,. ';','.'i:g~·~:!p:s l~~~i~~ll~~ 
quia.l convenience. Fatal tumors certainly are not easi ly viewed as benignant or inno
cent. And hcuec ari~cs the common u:::e of the wore.I malignant for fatal tumor:-;: making 
innoccncy positin, and n·garding all that are not imlocent as d<.'!'cn·ing by negation the 
oppo;;ite term. But as J ha\'e said, nrnlignancy is the acti\•C anc.I positive thing to which 
innO('(' ncy stand;; as a negative. 

What arc the actin! and positi,·e characters and bcha.l'ior of a tumor that get it the 
name malignant ? 

A tumor obtains the name with different authorities from two rather distinct points of 
view. 

First. PaJ:?;Ct, fo r instance, has regard to the descriptfre pec11liarities of the more de
s1ructi,·e kind of tumo r~, and hence describes malignant tumors as follows: 

" ]. The intimate structure of malignant tumors i ~, usually, not like that of any of the 
folly cle,·eloped na.t ural parts of the body, nor like tha.L which is formed in a natural pro· 
cess of r(•pair or ci<'g-encration. 

str::(~~11!!a1\~~;a;;~ fi~·~;::~~~' ni11'~~l ~:.~~:ct:r c~~~~~~~r i 1~f t;11:fi \ 1,:·~~1:~11~::;e:·· :1~~h~;;,. i~!~~l"i~i; 1 ~~~ 
ti :i..o: ucs in which they lie. 

"3. It is, al so, generally characteri stic of malignant tumors that they hose a peculiar 
tendency to ulcerate, their ulcr rntion being preceded by soft ening. 

' 1 ·L The softening tlin.t often precedes the ulceration of malignant growths cnn hardly 
be c·onsidt.:re<l separa tely from the minute account of their structure. I therefore pass it 
by, and proceed to their founh distincti,·e character, which is to be noticed in the modes 
of their ulceration . 

"5 . ::\lal iµ:na.nt tumors are, again, characterized by this: that they not only enlarge, 
but apparently multiply or propa.2"ate themselve.:;, so liiat, after one ha~ cx i ~ted for some 
time, or has hcen extirpatetl , others like it grow, eit her iu widening cirdes round irs seat 
or in parts more remote. 

"G. A sixth 1lis1incti,·e character of malignant tumors is that, in their multiplication , 
as well as in their progrc~s of ulceration, there is scarrcly a tissue or an organ which they 
mav not in vade." 

Second. Olher pnthologi~ts regard rather the vital properties of the tumors which have 
been discovC'rcd as giv ing ri se to those descripti,·e peculiarities which Paget enumerates; 
and hence say that a malignant tumor is one ( 1) which infects the neighborhood , by dis· 
per$ing it~ offsprung ekmenl s in the ti ssue around, so that it(:?) n'curs after remo,·al, 
because its ~Ped was left; and (3) also extt>mls to the ly mph.g-\:1111ls :1long- the lymph 
stream, and.( ·~)'? the .g rC'at \•ascular vi~cera, or to points in the whole blood carrying 
system, by 111kct1on of tlic blood stream. Jn short , these piHlioloo-ists reduce the word 
~1;~~~~~~~i1:1\~~~:~8~ompass which would be fairly cxwcsscd by such~ bad compound word 

Now, tlic compa~s of th~se two several lines of ~pplication of the word malignnnt is 

~:'~~:~i~~;. saJ1;.e;\'C ~.~et~.~~~·i11~=~\.;::~~~ it~1~h~t l~:~1~_;,1~lt:~~~~t \\~c s~~l;~~/~:1~'~:!r\~::~~ \~i:t~:~! 
dC~cript1on or explanat1on mo~t usefully determrnrs thC: krn1l of a tumor. I think <lc-

:~~i~i~:~;~~:~·~~c' ;~r
0

iE'lf ~~~~~:~~i:.;'J~,·~~;:'~~~.~;£~,;'~~~\1;'~'.~~.~;:~,~~:~~j~~:~~:~!::;~:f 
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i~ at once graspNl, and. if discreetly used, will generally sen·e to gin• a sufficient clue to 
the nature of any gin:n tumor. 

Thus, ac; lO any lumor of the breast. the inquiry, on one system, will be-" Does it push 
parts aside, or grow into them?" On the othcr-11 ls the skin, &c., stretched over or 
in\"oh·e<l in the tumor!'" These questions, you see, amount to the :;;.ame lhing . 

...--\f!ain, on the one system the question will be-11 Does the di~ea:"e infect all through to 
tht! surface, and then open 011 it?" On the other-" l s the skin simply stretched, perhaps 
bm~t through, and docs the tumor simply thrust out itself, while healthy skin awaits its 
chance to heal? Or, is the edge of the opening thick and e\'Crted, and callous with such 
and such an ulct>ration ?" This, again, is the same question. Bul, repeating, as the 
student can, such ways of considering the characters of innoeency, lie will, 1 belie,·e, soon 
learn to value the short comprehensive and comprehencle<l grasp of them by the conse
quences of their auto-infectiousnt:ss, by means of which he can infer or Pxplain the more 
tedious descriptive terms. 

Cancer.-Thc word cancer is best regarded as the substuntiYe which is equivalent to 
the adjecti,·e malignant, so that a tumor tlmt is malignant is a cnnccr1 and a cancer is a 
malignant tumor. Jf we accept this, there is no longer any need of discussing the com
pass of the word cancer; and, indeed, now and always, this has been the most ready and 
natural use of the word, and the one most univt>rsally employed. For if you watch the 
writing or speaking of any one wlio, priding himself on de~cripti,·e accuracy, limits the 
tcnn cancer to carcinoma (p. 113), you will invariably find that before long he is using 
the word cancer as the equin1lent of malignant. 

On the other hand, the word cancer is made by some to be the eqnirnlent of carcinoma; 
the latter h~n·ing a limited application to a certain kind of tumor structure (See Fig. 32). 
Surely this is superfluous. The word carcinoma is enough for its prope1· application, and 
in patholo~ical que~tions of preci~ion, there is no hurry or rngucne.o;;s to pl'C\'Cnt the employ
ment of four syllables. So I think the word cancer mny be left to its colloquial wide 
signific:1tion a~ a 1nalignant tumor of any sort, careinomatous or otlwrwise. Certainly, 
tumors of various histologi<·nl st ructure do pro,·e auto-infoctious or malil!nnnt. The tumors 
which most frequently shuw this malignancy are in orcler-(1) Carcinomi~ in all its form~, 
(2) Sarcoma, (3) l\lyxoma, ( 4) Lymphoma. Other tumors, also, are far from being free 
of the risk of auto-infection. 

Recurrent or semi-malignant.-Auto-infection is, in some kinds of tumors, 
incomplete in its lll:l.nifostation. Thus, some spindle~ccll sarcomas will recur often after 
remoYal, and yet show little tendency to innl.de the internal parts. Then, again, squamo
epithdial cancer extends to the glands, but not gt>nerally to the \'i:;cern . Al:;o, soft, 
quickly growing sarcom:J.ta will extend fiercely to the ,·i~ccrn, and not inrndc the gla.nds 
at all. Jn other words, auto-infection, in its three branches, viz., infcc1ion of site , of 
gland, and of ,·i~cera, is not seen equally. in all the sorts of infectious wmors. Thii; is 
significant, and needs working out. Jt is convenient to call imperff>cliy malignant tumors 
semi.mali~nant. Sir J . Paget proposed the term recurrent fibroid for spindle.cell sarcoma, 
and its u,.;(' was at one time general, but is now giYing way to the more :-.y~tematic term. 
Some cla~sification of the partially infectious tumors by their kind::; or infectiousness may 
be agreed upon, but as yet the time has not come for it. 

OSTEOMA, OSTEOID CHONDROMA, ENCHONDROMA. 
""hen bone forms a Jargf• part or apparently the whole of a tumor, the tumor is called 

nn osteoma; but no tumor is ever formed a.I together of bone, there is always present an 

~~~li:ti~~~ 1~1,:1t\~i: ~1;·rit;~e 1:1~:i1~i~atl;1~~' ~~r~~:~c~:~ 11~r b~~~np~::\.~i~1~:~~a~~01~~~ e~i~~c~~;· os~~f~~ 
and so we ~ct osleo-srtrcoma and osteo-carcinoma 1• but the kinds of matrix which produce 
growths of practically a bony nature are genera lly mo, viz., pffiosteum and cartilage. 
l>eriosteum, or to speak more exactly a tissue resembling closely the deeper layer of Lhe 

;l~~i\~:1t~~~n:i1:01':i~s s~~;~g~/~~~;. r~~vt~~: t~::i:f ~~~~~tit~:~ i~l~~l;o:~ ~~~:~c~~~~~c ai1~~ t!~~e ~~~~11~~~ 
calcifie~; these tmnor:s are called osleoid cliondroma or penosteoma. 

Cartilage oftl'n appears to Le ossified when it is only petri~iecl by deposit of calcareous 

:~~;>s ii~1 ~!:i ;~~tt~~~ ~~'.·~a :::n!~~c~~d~ 1~~1;~;· c!~{iia~~~:l~~~~:'..~~J~=, 1~~~:s:·~~~~1\~~,·~t;~~~~r~.r~! 
it mav procceil to complele O:<s1fica11on through tlw sneral stages :;;.hown m 1l1e nght side 
of thi figure, \'iz., Yacuolation, formation of medulla-cells in tile rncuolc:;;., and direct trans-
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formation of thC'!'C to bone cell!-<, nr- st'en in the lowl.'r and ri::?"hl pnrt of the dra~\·ing. }\fore 
rnrely the cartila~e-ct·ll~, without culci(ying1 proliferate nnd change <lin.-'clly 111to hone, as 
s~cn in the middle of the figure. 

Microscoph:al anatomy of osteom11., odeoid chondromit nnd enchondroma 

The amount of cartilage, perio!'tenm, or bon(', present varie~ indefinitely in different 
c~UH'R . \ Vhl'n carti lage prepondC'nites the tumor is ca\lc(l an enrlwnrfroma ,· when bone 

~:~~\:~~~~~~t;~~;~~1 ~~~:~~~:~s~1~s~;~;~\::t ;Ji~-1~<~~:c1~::i::~ bt~0:~: :~:~~le and connections ; when 
OccaRiOm\lly the amount of bone and cartilage is so eqnnl that it is a matter of difficulty 

to decide which name Rhall be used; and then the term~ cartilaginous exostosis or 
ossif'yiny en('/ionrlroma are <>mploycd. Osteoid clwndronwta are to be suspected of malig
n:uicy; c;uch tumors compose a part of what were called osteoid cancers . 

SARCOMA. 

The schematic figure (29) is composed of accurate drawin_gc; of portionc; of the i;:e'""eral 
kinds of :--arcoma named, but they are gathered together in a diagrammatic wny. the forms 

~~~~1f:~.lt(~~~~~~e~':'~·i~~c~l~ 1~1~~d~~i~~~~yo~ricn;:~1~:(~f.~~~c~~~·i~~: ib~~;i~~~tl:~, 1 ~~~: ~~-ii:~e ;:.:~~i 
rule, one kind of c;arcomatous tic;sue prevails in a tumor, it i:-. far from nnfreqnent to ha\'e 
more than one of the kind.;; pr,•:,cnt together, the character"' of each changing into tho>:e 
of the other. 

The di8linctivc hi;;tolog:ical clrnrn.cter of sarroma iR the pO!'-l"<'"Sion of a ei.troma between 
the cells, an atmo"phL'rP of intermediate rnall('r wl1ich surrou1Hls e:ich and is bet.ween 
them all; 1he qtmlitil'to of this intermediate or'· intcrrL·llular" matter dct<•rmine the kind 

~f~n~~~·~7.n:~~.~~1~'.: :.:~ .. ~1~1~: .. :~·n~·~11:~1ec~,~;~ ~\~~~('~1·'"~~~~~r~11~:~~1~V;~~~;a~n~~~~fi~: ~11~~ ::~::~~~ 

~;u~::~r;i::~~i:~71:~::;'.·)~;
0

~~~~~:1~~.~~
1

:1~;1;.!\i?i~~::l~~~:~~;~~:fr~~~~~:;~:::~rr~~~c~F t~E~;1t~'. 
necti\'e fr•-.ueti which pe1H'trn1c into any of the oq!an!i of the bo1ly :\re modified in consi!lt-

~~c~~.~\nnd t;~r. :;;;:/1~~~11:~'· 1~~~~e1:~~:.: ctli~~u~1~t~a~;~~~~~:~.o~~i:~'.l~s 1~~~~·i 1;f('.~~~~~ ~~~t=o~~g~~~~ 
ha~ ~carcely any di~tinetnc.,~. Al"o th<' C'Onnc·ctiw ti!'~uc which C'ntcrs into the lymphatic 
gland~ becomes reduced to very soft tilJrillar m::i.ttcr Uetwcf'n the lymph-cells . In the~c 
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in~tances, and in othere., the connective foisue thus coml's to ham peenfarities and to con 
stitute strongly marked \'arictieR. Yet n.11 co1rnecti,~e tii;..!Sues pORRCss this common ff>atnre 
in their elcmenrnry structu ral composition-that they are made up of cellular ho<lies 
between which tl1eir proper substance forms ru.1 intercellular matter. 

Fm. 29. 

The relation of e.arcom::i. to lhe connectiYe cla~s of tissues appears to br thii;, that when 
one of tlwse tissues is produced very rapidly it has no time for its intcrccllular matter to 
acquire the proper characters., and so remains indeterminate, while it also is small in 
quautity, the Ct'lts gnmtly preponderating. Thus, any of the normal connecti\'e ti ssues 
may produce by rn.pid devclopml'nt a tumor of' sarcous tissucs 01· sarcoma (the name is 

~:7~~1~11~~:~ 111~0°tfJ1~~;~ 111~~1: ~~:~~~~ ca~f1u~rit0~~11~·,~~t\{~~:h;li1~~~t~~e ~<:.'~1('.~~~111 ~~~,~~1{ o~?f~~'\~~~~~~~ 
according to thr ti!'surs from whi<.:11 they are developed. The principal of these are seen 
in the abo,·e schematic fi~ure. The round-celled kindR generally arise from lymph-glnn<l, 
or nc11roglia, or mucom1 ti::iSUC; hence they arc common in myxo- or glio- or Jympho
sarcoma. The ~pin<lle-celled kinds nrise from connt'cti,·e, librcrn~, or bony tiissue, and 
hence are most. common in fibro-sarcoma or osleo-sarcoma. 

MYXOMA. 
The name myxoma is gi,·en to all tumors of connectivc-ti~Ruc type (not epithelial) 

which contain mucus or mucin in their intercellular mauer. ]1 corresponds nearly to 
gelatinous sarcoma, collonema, and fibro-cellular tumor of old authors i the form~ or the 
crll>; an~ very ,·nriable, but in the most typical examples, :rnd e~pecially in the oldn and 
fully clcn:·loped JKtl'l!' 1 the cell~ are large and uRually multipolar or" stf'llate," with a distinct 
nucleus and nucleolus; the stellate branching rays of the cells are mutually connected, !"O 

as IO form a. more or lc~s open network, in the interstices of which the mucous :-.cmi-tiuitl 
lodgei:;. llC'am~ and lmncls, which generally h:we a st iff rigid appC'arancc and an angular 
rather than n. wnvy di,.po~ition, pai!S about, di\·iding up the Sllbsrn.nce of the tumor into 
Yery imperfectly (lt•fiucd ;.;cctions, more or Jes~ \'isible 10 the n:ik<>d eye; from these aris;e 
fine fibril.-; co11tim1oug with the cellulo-fibt'illn.r network. J\luclt of the tumor, and eRpecially 
the younger part, may be found formed of i-pindle-cl'il8; these arc really connected, by 
thread~ from their sidl's, with the intermediate tibrillar nptwork. and it can often be seen 
that the stellatc.: form~ an• pl'oducctl by the drawing out of these thre:id~ to greater length~, 
through the separation of the texture elements by 1he iu.cn•asing quantity of mueug. Jn 
yet othrr e:rnmplC'R or partR the preYailing form of the cells is rountl 1 or with one pole; 
the roun<I cell~ re8emhk orcliuary mucou!'< corpus('}('~, and nre scattered among tll(' fibrils 
in the mucoid mailer; they often contain many ftn-grairn~, nml are found in the ol<lest 



112 MICROSCOPICAL ANATOMY OF TU;\IORS. 

F10. 30. 

Myxoma 

Jn the theory of l_\'pcs, myxoma is affi lititcd to certain nntural t i ,;:.~uf's, in part icular the 

::I~y ~i,;i~~~;t' ~::l:~,~~::~~~:~::~~1:11~:~~:~~~~~:::~;:~?~i:~~'.~'~l~ ~i,'.~:,
1

~~~:~:,%~~~:;
1 

:~::~~;(~~ 
stable tis~ue:-. a~ bone1 cartilage, tendon. In accordance with this in!ilabili1y of their type, 
myxomns thcm~"h'C'S show many transitions to ,·ariou:s kind;:; of conn<·ctiYC tissue; these 
tran~itions are chielly towards cartilage or fat ( myxomatous enchondroma, myxomatous 
lipoma) . Tumors nrc not infrequent, especinlly in the parotid rq~ion, which are interml'
cliate hclwl'en cartilage and mucous tie.;ue. so ihat one cannot ~ay to which they mo;:;t 
properly Udon~; :\bo, many fatty tumors show clear frelatinon~ patchei; of mucous tissue 
in nil transitions 10 fat, while many myxomata 8how opaque spot:-. compO!<Cd of true adipo!'c 
tis~ue. 

ADENOMA. 

The es~ential charnrter of ailcnoma lies in the posse~~ion of a g:landular structure; but 

!~:~ ~~1~:l 1~~.a~~~-=u~ 1~~~~;,~:1 ~~ ~!1l~n~l:i~1:t~,~~:nc~~;~~~~1~~f~~~·l~i~;~~. 11 . 8~11:~1~ 1-~1 11~~o~~s~h:~:i:~;.u~~ 
}~11;~ cl<~~l~~~:at~~~~~ ti~;! d:; i1::~t~h~~n~~~~~~~l~~~:~~e i;a~·1(:~:.~s~o~:~ :~:~~Y 1~~:~ i :~11 i~l~t~i~~-~1~ft~~~~ 

~1~~ii;i:;;:~~i~:~;:~~;@¥~~~~~~:\1~~1:;~~~t.1 
tnkc nway the glandular rharacter of the growth; ll11s 1111cr!;t1tml t1 ... :;uc may either be 
fibrinoul', i:arcou.::. or mucou~, or more_ rarely cartilaginous or arcol:u; or it may present 
characters combiuing these or mediate between them (acleno-jibroma- sarcoma -
111yxomo): . "rhen the.proportio~1 ?f g~and is t>mall, liu.'re is do~1bt whether it is not part 
of the origmal gland-tissue pers1stmg 111 the new substance. 111us, the relative augmen· 
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tation of thl! caYities of rlucts or follicles may make tl1c tumor take the character of cyst, 
or the rebti\'e augmentation of the intermediate tissue may make it take the characte~ of 
sarcoma, myxoma, or fibrorna; but if the glandular substance is maintained in due pro
por1io11, the natural resemblance of adenoma is to carcinoma. 

Fw. 31. 

Mieroseopicalanatomyoradenoma, 

And, indeed, if the glandular substance is maintained in dur proportion, then a very 
little change is needed to give to adenoma the characters of carcinoma. 'Vl1en the cha
racters of carcinoma a.re studied it will be found that these characters are of the same 
general description as those of adenoma. In either case there is a meshwork of fibrous 
or sarcous substance, form ing spaces in wh ich cells of a more or less epithclioid type are 
packed together. The difference is one sometimes requiring close observation and not 
always to be determined quite satisfactorily, whilst in other cases it is ob,·ious enough. 
The structural difference between adenoma and carcinoma lies in thill-, that in an adeno
matous tumor the glandular epithelium is regular and compo~cd of e,·en-Rized and rela
til'ely small cells, whose nuclei a.re generally single and do not contain many nucleoli ; the 
cells do not vary in form, and line the follicles of the adenoid texture in an e,·en and 
orderly manner; whilst in carcinoma the nuclei in the cells arc larger and brighter, and 
have many nuclei, and the cells ,·ary much in form and size and compose usually eompnct 
masses projecting into irregular bulbs in the sarcous stroma, instead of lining follicular 
c:n·ities. 

CARCINOMA. 
The term carcinoma is now clistincti"ely applied to i:.uch tumors ru; ha,·e a structure of 

the following description, \'iz.-A meshwork of fibrous or sarcous substance composing an 
ah-eolar structure, whose interstices are filled wi1h cells. These may ham no orderly or 
methodical-look ing a rrangement, being packed in the crevices in the meshwork (or alveoli, 
as they are called), and extending casually from ah·eolus to alYeolus, so as to make a 
complementary mcshwork. The ca rcinomatous clrn.r:i.cter is determined by the presence 
of such alveolar structure, with cell-collections lodged in it; the decisive point consists in 
these cells lying close together without any intercellular substance; the cells grnerally 
vary in shape, and have larg-e nuclei, with larg<' and bright nucleoli. But often the cells 
have an arrang<.'ment very like the epithelial lining of the follicles of the secreting glands, 
n structure which mo.y be so well pronounced as to bring: them nlmo~t into continuity with 
aclenomas; they ditfor from these chiefly in their his1ory as being infectious, so as to 
extend into the ncig-hboring ti.~sues, to the g-lancl;:;., or to the viscera. The structure 
showing only l11ose minor peculiarities which I ha Ye just described. 

8 
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Five lf'ading: typ<'s of r:ircinoma may at present be c01wcniently cli:.;;tin~uishcd.. . . 
bt. Tho.c:c in which the fibrous meshwork is in preponderance, and tht• ep1theho1d 

contents of the nh-eoli are scnnty, and, perhaps, aJc:o prone to perish early, so .that lhey 
are found more or less degenerate within the fibrous mesheS--Jfanl Carcmoma, or 
Scirrhu~. 

Fio. 32. 

Micro$coplcalaualomyorcarclnou:nt 

2d. Those in which Ilic fibrous meshwork is in smaller proportion, und the cpithelioid 
rontents arc plentiful, making large collections of cells, but with no evident approach in 
the form of these collections to the shapes of gland-acini, and no evident resemblance of 
thf' component cells, eithn to the colu mnar epithelium of mucous glands, or the squamous 
ei)ithelium of cuticle-Soft Carcinoma. This kind occurs especially in glands, and the 
transformation of the glandular tubes or follicles lo cancer alveoli can be .!iieen in all stages 
in the growing margin of the tumor (see the upper two drawings in Fig. 32, from the 
li\·er and kidney). 

3d. A structure essentially such as that last descrilJed, but with this diUCrence, that the 
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epitlwlioid cell~ k\\'e a quantity of mucus between them, which is regarded as nri~ing 
from a tran-.formation of them. This change to mucu~ may be carried to such an extreme 
tliat :;rarcl'iy any (•ellular elt'mCnts are lefl, while tl1c alveolar meshes in which the mucus 
is eontainetl hl·comes very strikingly visible from its nakedn(':'S and tlie pellucidity of the 

~~1~1~~1~1~~~~dn7~;~:e~~~~:cJ~,'1~~~~:;~ f~1~0~:;~:1r~~:~1111~;· :~\il~l.\~:.he wall of the alimentary 

..Jth. A structure in which the epithelial cells resemble squamous epithelium. and form 
ma~-;es which are very like the follicles of cutaneous giant! .. , or occ:L~ i onally like rudimen
t11ry hairs i llw tulmlar nnd bulbous forms may, howt'\' l'I', be SCC'n ramifjing like !he 
ln11pha1ic vessel.:; of the skin, as if their form were mo11l1kd lo tlw lymphatic plexus
Epith<.'lioma. In li1csc cancers peculiar bollits are found, <•ompn:-;etl of' fiaflcncd cells 
disposed conccntri C'ally so as to form a :.;caly-wallcd g:lohe (Fig. 32) who..-e appcaranc(~ 
is like the section or an onion, or like a bird's nest; 1hc:-.e arc so hi.rg-c as often to be 
visiblu to the naked eye; when they arc numerou~ and wl'll charnc1erized, tlil'Y are cliag
nostic; some authors (Billroth) disting11i!:d1 a nriety of this l'auce r in which the ~troma 
preponderates O\'el' the ep ithelial part, calling it seirrlius or the skin-8qu:nnous Epithelial 
C;trcinoma. 

5Lh. A structure in which the epithelial cells rc~emble ordinary columnar epithelium, 
nni\ the structu re it~clf' is quite like normal mucous nH'mhr:rnc. in which it always prima
rily arises (alimentary cnual, especially colon, uteru"); t.hc sccomlary formation::; which 
occa . .;;ionally occur in these case~, in the li\'cr especially, ha,·e the :;amc :;truclurc . .-i.nd thus 
a ti~-;11(' like the g landular mucous membrane of the colon may be found in the liver
C)limlrica.l Epiihelial Carcinoma. 

or '!~~1i~l:~1·:~~~11a:~~-d f~~~n:a~~et\:~;sa;~'\~~~st:11~:~1 i~IJ11:J tt~·~.:1: :::.~c~~;·;ie t~::~tll:~{~ ~::~~·1~ 1~'.~rf~~-~e~~ 
thou~h it were not completely cancerous. The:"e are le~:s lihly to inf\:'Ct the viscera thn.n 
1he tir5t two \"arieties, which are the most infectious of all tumors, though they arc n:ry 
far from being the only kinds of infectious tumors. 

LYMPHOMA. 

The name lympho1na is )riven to $t1Ch growths a.:; hnse a microsco1lic structure like that 
of lym phatic gbnds; in particular, which have a fin('ly reticular me~hwork, conneclc<l 
with which are some fixed cells at tolerably regular intervals, not unlike the fixed cells of 

FIG. 33. 

c:onneeti\'c tissue, hut generally larger. "~ithin the me~lws of thi~ m•twork are numt'ro11s 
cells, which resemble lympli-c1•1ls1 and hence are also like pus-cells and white b!ooJ-cclls. 
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The proportion of network to the contained lymphoid c<>lls is variable; sometime:; the 

~~~~~~~~~ i~~:!1~;~~a ~~0~1~a~, 1~'\ 1 ~!11~l;e c~;~~c:~i~e 1::o~::~·~i!:1k~,f1 Yc1~W~1 -C!~~:!1e~~~~~~) 1i~~~:c,~~11 ~JI~ 
the network ~rows Yery delicate and open textured. The fixed stellate cells here appear 
to multiply. and produce a progeny of the loose movable cells in the meshwork, as if 

!~~~~~~0s{~ ,~f~i:1111 ~'\r~\~~:,~1 ,:~i'!~~ r~~!:~(~e g~~~~~1~!1~~11:,1)fi~~~Y:~~P~:~ee1::1,ai::~tn~e1~1;~1;1i1;g1a~;~~ 
than these, and having large nucleus and rn:my bright nucleoli. Such cells at first appear 
to make up the whole substance, but they easily brush or wa.sh out of the meshes, lea,·ing 
the network ,·cry conspicuous. It wi11 be noticed that the degree of strucwre here 
described is ''ery rutlimenln.ry. Indeed, sections of wile-mortem blootl-clot from within a 
YCin (see figure) clo~el y correspond to the description. 80 also cloC's tubercle in the more 
recently formed outer edge of it , where its texture is very like blood-clot ; hence it is by 
some elai::sed with lymphoma. Scarlatinous tonsils and typhoid l:>cycr's patches likewise 
have lymphoma stl'Ucturc. IlowcYer, the plan of structure is so meagre that it is not 
enough to form a bond of union between diseases clinically so remote. 

When found in the fo rm of tumors, more properly so called, lymphoma generally takes 
its rise in tl1e lympl1atic glands; those of the neck are especially liable to it, then tho:-;e ot 
the abdomen and of 1he mcdinstinum. It is also found in the alimentary canal, especially 
the small intestine and stomach, and in the spleen, li,·er, kidney, &c. Formations of a 
similar structure lH\\"C been met with in various organs in lcukmmia, chiefly in the linr, 
in the form of small grain~ of a pale substance. 

Lymphoma may prove malignant, that is, infectious to prtrts nround, e:::pecially when 
the cellular elements are n•ry numerous (in which ca.~c the tumor is called lympho
Hl.rcoma. by Yirchow); it then corresponds to a part of what used to be inC'haled undl·r 
the whole nn.mc medullary cancer, which, as formerly use<l, would include al~o soft 
Barcoma and soft carcinoma. Indeed. these tumors, when the cell-l·lements grPat ly pre
ponderate, become Ycry much like each otht:r, if not undistinguishable as far as their mere 
structure ii; concerned. 

nrcliow, 'Die l\rankhaft<'n G<'schwUlstc,' 1862-5.-Pa,qet, 'Surgical Pathology,' 1870.-Aber
netl1.1r, 'On Tumors.'-' Pathological Society Trans.'- II .ilks Qll(/ 11/o.rrm, 'J>athology.'-Bi/froth, 
4 ElCmens de Pnthologic Chinngicalc,' lStiS .-llolmes, 'System of Surgery,' 1870-' Debn.te on 
Cancer of Pathological Society,' 1874. 

SURGERY OF THE CUTANEOUS SYS'rEM. 

CHAPTER IV. 

CONTUSIONS. 

A 11 contusion" is caused by n. blow from a blunt instrument, and is uncomplic~tted 
with any solution of continuity of the skin. " 'hen the blow has IJePn sufficient to produce 

~.ug,~~;:::e,?fis1hs~-ii~m~l e~~:~~1 \,\~~nth~t :~i •;n;~,~!s 9tt;1~c~~:;)~~u~ist~::~~\:~o ~~:~~~Y:~~:f~·~ ~~ 
blood from rupture of Some of the larger vessels, "extravasation of blood" is said to be 
pre!'en t. 

Pain, swcllin)!, :ind brui~ing are the three symptoms that consecutively follow a blow. 
In mild cases. howt•\·cr. the last need not necessarily follow. 

An 11 ecchymosis" is an effusion of blood into the skin and subcutaneous tissue, and 
it shows it~df within rt few minutes or hours of the injury, acconling to the force em
ployed and depth of tissue injured, as a. Ji,•id red, deep blue, or black patch, which in the 
course of tweh·e or eighteen hours becomes l:i.rger and lighter a.tits margins. About the 
third day it assunl<'s a ,-iolet tint. on the fifth an oJi,·c brown, on the sixth a green, on the 
seventh or eighth it has a yellow aspect, and this fading into a lemon tint then disappears 
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alto~1·thcr. An ordinary bruii:.e generally runs through all thri:.r i;:tages in about two 
wcck ... , the rapidity of the 1n·occ:-;s depending much upon the amount of blood etru~ecl and 
the reparative power of the patient. " "lien no blood hall )J(•en efli_1 ... cd into the skin, but 
' 1 cxtrnrn~ation" takt•n place in the deepe r parts beneath a dcn.;:c fa..;cia, the discoloration 
of the inlCgumcnts may not appear for three or four dayf;1 while in i:.omc ra.."'1.'S where the 
blood has made its way between the tissue~, an<l reached the Rkin a.way from the seat of 
injury, the" ccchymosis" will be at some distance from the spot at which the injury was 
rccciYed; and when much effused blood exi~ts, the swelling will bl• ~reat. 

~\~~.\~i~?~~ ~:~;~~~~f ~:~~;,:1;~~1:.';!.;~: Ifi:::'.~~,~;~~:~~~~~~~~~·;/~lf~sl';~;~:i:~f #;i:g::~:f 
cut ic;;, nor such au increase of fi nnness in the skin, while the effusion of Lloo<l that takes 
place wi ll be in small quanti1ies and venous, and beneath or upon, not in, the cut.is . 

Neithe r purpnric J}(ticlies nor those of "erytliema nodos111n" 011ght to be mi:;taken for 
bruises. The general diffuRion of the spots on.•r the body iu the one casC', and the hiRtory 
and general aspect of the other affection, should prc\'cnt the error. lt should be remem
bered. howe,·er, that in purpuric patients and in ''bleeders" a :-light blow or pinch may 
be followed by a seHre bruise. 

A slight contusion may only be followed by some loral pain and 5,,.~1Jing, the 
swelling becoming- n.•d, and then clisnppearing. The wheal that ri::cs after a lash with a 
whip is the best illustration of this fact. 

A sev er e contu sion may cause a rupture of a large artery or nin, under which 
cirC'umstnnces a faml cxtnwa<:ation may ensue; or, it may so cru:-:h or pulp the tis:-.ues as 
to dP~troy their vitality; which a spent cannon-hall may accomplish. .:'\lore frequently. 
however, a se,·ere con111.;ion causes a separation of the skin from the deep fo1:cia and parts 
beneath, with more or less exlr~wasation of blood into !he split ti~sucs . The cffCcts of a 
co11tusion ul~o vary accc•rding to locality; thus, in an adult a blow O\'Cr the scalp may be 
followed by a local effusion of blood, aud in a child this effusion m:iy l!O on so as to form 
a sw!:!lling invoking more or lc~s of the whole \'Crtcx. Jn the bullocks rmd loins blood 
may be so effused as to gin~ rise to a large fluctuating tumor. In the loo<:e ecllula.r tis.;:;ue 
of the scrotum an cffu~ion of blood may g i\'C rise to enormous enbrgement, and in the 
eye l'Yery one is familiar with the change. 'Vhc re the cxtravac;;ation of blood has been 
Pxtcn,;; in!, tlic rcmontl of the clot is a work of t ime. )11 some cases the blood remains 
tluid fur a long period, a.nd at length becomes ab~orbt·tl; in Rome it breaks down, and 
gi,·es r ise to suppuration . Jn exceptional instances it become~ apparently encysted, anJ. 
"there is sufficient rCa!<iOn to belie,,e," says Jlaget, "that blootl extrarnsatetl in a contu
sion may be organized, requiring the character of connective tissue, becoming rnscular. 
and taking part in the repair of the injul'l·d tissues." These 1•hnngcs arc i;:ccn in the 
repair of fr:l.ctures, and in ligatured or twisted \'CSS.cl;;;. Jn some l':tscs, in which a large 
blood tu1nor formed, and a. solid coagulum existed, l11c clot i-;udd{'nly ~ol't{'ns tlown, and 
i~ then absorbed. In ~ l arch, 1876, this was well illu!:itrated in the ca::c of a boy, ret. 
12, who was under my care in Guy's Uospitnl, with an enormous blood tumor in the 
gluteal region. 

THEAT\tE'iT.-A slight bruise requires no treatment, n.ml if left alone will get well, 
for blood is often rapidly ab:.orbed, a::; is seen in the t>ye . 'J'o check e.ttrarasation. cold 
is the bc.;t application in the form of pounded ice in a bag, or a mixture of salt and salt
petre, or the iced pouilice.1 Should any disposition to inflame app~ar, some lead or spirit 
lotion may be used. To hasten on the ab5ortion or the effused blood, tonics are often 

of ~r1:it~~;1 a~~l tt1\·~ ~i1;~~~~~~io~~· ~~r~~~:~~eo!~~e:~~;~;e bfo i;:~:ti1;1~ ~~ b~~::~1:r:e~:·n~11~~1t~:~~. some 
influence in hastening the absorption of blootl. Some of tlic stimula1ing linirne111s, such 
as the soa.p or opium, may likewise be employed. 
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int~~fo;e~~\'~~~~C'~~,t~~lcl n~C:\e~;i';fn;~~:~(~:l ~~1 1 ~~0~~,n~~· l ~~~~·c\~:~l c\:i;:;: 1 ~~7;~ni r~\'~:;~ !:~~·ttl:~ 
bt:!'t dressings i by them warmth is maintained in the part; moi:-;t :.\pplications arc not so 
good. 

" 'hen the blood remains fluid, the surgeon must not be t<'mptccl to 'haw it off until nil 

~~i~,,f1:1! 1 :111~ b~7;!~li~:~~ 1~otecer:1 1~~~~~~~~~~t1:.:t~~::~~~~;a~(~dt ,11:s~.t~:~~~c·i~~~~~·tf1~1 ~~{:ii~~~~: 
followed by the application of a poullicf.", is good practiCP1 the cuvity being kept clean by 
yrin~ing with C'ondy 's fluid of iodine lotion. 

'\'lien the fluid blood has to be evacuated, it ought to be effPcted by a free opening, 
unl e!<S it cun be drawn off by the" aspirator," or exhausting !'yri nge, as by this means the 
fluid is remo\·ed ancl no air let in. 

Woi;xos. 

'Vhen the ~oft parts of the bolly are tlivided by any mcchanicaJ force applied externally. 
they i\re sa id to bl' wounded; when the" solution of continuity" i ~ produced by a sharp
edged instrument, the wound i:s called" incised;" when with a pointed one that stabs or 
pri<'ks, "punctllred;" wlwn with a blunt in!'trument that tears, "lacerated;" and when 
with any implement that bruise!'," contu ... ed." 

'Vhen the parts are only di\'idecl. the wound is called "simple,-'' when associated with 
tl1e introduction of foreign bodies, nccompaniNI by hemorrhage or pain," complicated." 

All the above wounds arl' described as being "open." (The outer part of the wound 
so gaping a~ to t'xpose the deeper part~.) This term being- applied in contradistinction 
lo the "snbcutmieous," or that in which the external wounJ is very small in compari::on 
with the internal. 

Incised wounds, as made by accident or operation , gape much when the di,·ided 
tis1'U('S are on the stretch, or the wound is transn'rse. Jn some localities this gaping is 
more marked than in others, the elasticity of the skin and pos~ibly its muscularity influ
encing this result. Thus, in 1he so le of the foot and palm of the hand, the separation of 
the edges of a wound is very slight , when in the full mammary gland or in other parts of 
the body in which there is abundance of fatty tissue beneath the skin, the gaping is very 
great. 

The sk in is the most ela<:lic tissuP in the body, n.nd retracts on cli,·ision more than any 
other. Arteries, probably, aro next, and muscles stand third, these facts being w<:ll 
t'Xemplified in a fl;~p amputation. 

The'' bleeding" tlrnt atll'nds au inci!'ed wound depends enti rely upon the size, number, 
and character of the ,·ess<'ls cli\·ided. Jn most people the division of capillaries stops by 
natural proce<:<:es, except in subjects of the hemorrhagic diathesis. 1'"enous bleeding also, 
except from IMgc trunks, usually soon cea;;;:es 011 c lcniting the part or on the application 
of a littlt• ~wady p1·e:-;sure. Arterial hemorrhage will be profuse when from large ns8els, 
or per&.istent till the bleeding \"l'S~el has bt.•en i:iecure1l by 1or..-ion or ligature. 

The pain al tending an incised wound varies in its uaturc and degree, according to 

~~~1~,~1:;~!~'f; f,~ ~~~: ~~:~·~~· ~;~d01;:::~~~~~.of the wound, the pain of anticipation doubtle~s 

he;~~r~~~::~~~?:es~~;:,s~1::~~::~~~fi1 ~e ~~~c~~;;t.r~n';;ofi~;!a~i 1~11:ea:.~a!:;1 t~~ tf11~a:'et~;o\~a~ 
of all foreign materinJ is 1he next, which is to be done Uy the fingers and forceps of the 

;~111:~(·1~~~ ~~~!1 ;; 1~~~~~~: ~:;c"~~1'.~~~coe'~~ :::: !~~·~~;Hf\c!e~~1 ~rc~~~~o1: ~'~~:lb~~;~:~ sponge, or tow. 
" 'here prima.ry union is wanted, the cut surf:u;es ancl edges of the wounds are to be 

brong/d. into apposition by ~1cans of sutu r~s and prohalJly by strapping, anti when the 

:;~~·:~1;~:.i;:~~~:~~~~,~~~;~,;~~·~~:.;'i::1 ~v~'.\~1;~::~\;~,:'.'.;~:,~:~~'.-~!;::1~:~i:~~~'~z.~~;t~~;,;i;ii~~~ 
firm pressure O\'l'r the pun is very mh'antagcous; in some ca~es a pad of lint is the best 
material to ~1se, in other$ cotton. wool, while the ~d1ole should be bound toge1her by some 

~~~l~:~~::~~~gi;~~:·:~~~if :~:~~~;::;;~::~"i:~~r~:;.1:·~;~:i:~;:r:;~~~~i~~~~~::~~i~~::~~::~~:,m 
much gaping, or, as on the face , where the strapping cannot be accurately applied. 
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Jn snp<'rfic ial wounds the flexilJle rollodiou of the HritiRh Pharmacopcri:-t may be used, 
the edge~ of the wound being held in appo<:>ition whilst it sel$. Two or three coalings 
must be appl ied . 

Jn wounds where sutures a re not required, nnd the edges cnn be brought together, lint 
saturated with the compound tincture of benzoin is the best applic:uion. 

Sutures in superficial wounds may be inserted superfil'ially, but in ch.'<'P wound~ must be 
put in deeply. To adapt the skin surfaces of a deep wound without procuring apposition 
in the deeper part:. is bad practice, and, where union takes place, it produces harm, by 
holding in thP ~C'cretiOn$. Sutures should only in exceptional ens.es pass through muscle$. 

Suture.-Therc are four principal kinds of sutures; the interrupted, uninterrupted, 
twisted, and quilled. 

The interrupted suture is that usually employed in ordinary wounds. It can be 
made with a curved or straight needle, accortling to convenience, armed with a single 
thread of \\'CJl-waxccl silk-the fine si lk line sold by tacklemaker~ being t.he best. The 
needle is lhen introduced through one side of the wound from without, inwards, obliquely 
through the tissues, and made to pass through lhe opposite side in the $n,me direction from 
within, outward,.;. The edges of the wound shou ld then be carefu lly drawn toge ther, and 
the two l'Hds of' the suture fastened in a double-reef 
knot. A ::ranny (Fig. 1 ZO) is by no means a bad 
knot to make, as it is a slip knot, and may be tight
ened a.t pleasure, a third knot securing the whole. 
The knot of the buture too shoul<l be brought to one 
side of the wound (Fig. 3..&); and in fastening the 
suture it is only ncccs~nry to draw the knot tight 
enough to kc<'p the edges of the wound in apposition, 
and not to strangle them, as illustrated in Fig. 34-. 
In a largl' wound, sutu res an<l strapping may alternate; 
in others the sutures may be inserted about half or 
thrce-quartl•r;;;. of an in<·h apart. 

The uninterrupted, continuous, or Glover's 
suture is mmally employed where a very close and 
accurate :1dapL:ttion or the margins of tlrn wound is 
wanted, as in wounds of the intestines, the eyelid , 
the fiLC'L', and the penis after c ircu mcision in the adult; 
also after the rcmoml of the hreast or other tumor. 
For this purpo'ic the needle should be small and the 
ligature line; and the stitch is that of the seamstn•ss. 
Fig. 3,) illustmtes the sutures as applied to the intes
tine. 

In both these forms of suture the stitches should be 
remo,·ed on the third or fourtli day; they may often 
be taken out from the face on the second. If left in 

FIG. 3-1. 

The luterrupted sutur~. 

l~JG. 35. 

Jong they set up irritation and ulceration. 

as lt~•~'.~1 ::~ s:; 1:~;g~~·;rt~ ~l~tl:;:: ~rr~t!~~~r~~~ 11b~il~~mei The tootlmd is:1t:.:~o:~ applled to 11ie 

haxc tested them together in the same wound on many 
occasions, and have failed to confirm this assertion. 
They are not, however, more irritating, and may be 
ui;cd; nor nct:'d they be liecl, a double twist being suf
lieient to secure their ends. 'Vire sutures at times, 
howcn:r, set up \'ery little irritation. Gut. and l1 orse
hair seem to bu the lc•ast irritating materials we pos
sess for sutmes, and should be used in plastic opera
tions. 

F10. 36. 

The twisted suture is tha.t which formerly was 
alw:tys employed for l..ll'inging togethe r the parts after 
the opcmtion for hareli p. Jt is still often so used, as 

~;~ ~~J 1~~~!;~~~;~;~t~!.:~,~~>er;l~~0171~p~~1,
0!~~;: ~1~1e t:;~ns with flat heads, silk, and cutting 

pliers an• wanted. . . . 
The pins arc cmploy~d to bnng the surfaces of the wouucl Ill contact. ln hp case~, 

1he point sl1oultl be inLrotluccd ha.If an inch or more from the margin of the wound, and 
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pa-.:;ed obliquely through its thickness down to, but not tlirou:,?:h, the lining mucous mem
brane (Fig. 3G), then it should be introduced into the opposite ~idc and brou~ht out through 
the s.kin at a corresponding point. ""'ith a piece of silk the wound may then be <l1:a~\'ll 
together by menns of a figure-of-eight twist around the two end~. Should th~ app~slli_on 
of the surfaces be imperfect, the pin should be taken out and readjusted, and m this lies 
the great advantage of this form of suture. A second and third pin may then be intro
duced in the !'ame way. After the silk has been tied in knots and the ends cut off, the 
points of the needles oug-ht to be removed, and the soft parts protected, if necessary, from 
the ends by a small piece of lint or strapping passed beneath. 

Instead of silk being twisted round the pins, a section of an india-rubbcr tube, in the 
form of a ring, has been employed by i\Ir. Gariel much in the ~a.me way as l\lr. IL Lee 
applies his india rubber over a pin employed for varicose Ycins, either of the extremities 
or testicle. ] have tried the plan in many cases, and find it, though beneficial, yet not 
better than silk. 

The q u illed su ture is very Yaluablc, particularly in deep wounds, tending more 
than any oLhur to keep Lhe p:irts in apposition . In plastic opcrnLions in the perineum in 
the female it has always been a farnrite, and although I g:we it up in these case-s for 
many years in favor of metal sutures, I now use it with considerable success. In gas
trostomy it is probably the best we possess fot· holding equably the margins of the open 
stomach to the edges of' the wound, as it is in other cases of abdominal cysLs, ovarian and 
otherwi~e, in which the same end is sought. 

l<'or the application of' this suture, a. strong curved needle with an eye at the end and 
threaded is to be in~erted at least three quarter~ of an inch from one margin of the wound, 
and made to pass wdl down to its depths, then brought out through the other margin in 
a corresponding line. The loop of the suture should now be caught and held, and the 
needle withdrawn; a piece of bougie, cut the required length, being introduced into the 
loop, is fixed by drawing the free ends of the ligature home (Fig. 37). A second or third 

Fw. 37. FIG . 38. 

·.·~··" . 
" 

"'' Thequiltedtuture. 

suture ran b~ appli<"d. in t.he same way. A second piece of bougie ought then to be tied 
on the opposite rnargm of the wound, the parts having been well cleansed preYiously, and 
carefully adjusted. The surfaces of the wound arc only to be held closely in apposition, 
and must not be pressed too firmly, otherwise the bougie:;; will set up ulceration. Super
ficii!l sutures !nay subseque.ntly ~e introd~ced into Lhe edges of the wound (Fig. 38). 

!~o.r tl~e quill Sl~ture goo_d hshmg gut is b~lter than silk 01· wire, it being strong, and 
umrr1ta.1111g. Betore use 1t should Ue ~oa.kecl 111 water to make it limp; it can be readily 
tied or faste1~ed with a. sl~ot. .The loops ~f the quill suture should generally be divided on 
the fifth or sixth da.y, this pomt depenclrng 011 the amount of irritation caused by the 
bougie. 

AFTER-TREAT:\fENT 01" "~ OUNDS. 

When the edges of an. incised wound l~a,·e been brought tog"ethcr and well adjusted by 
s~tures, }hey ra1;ly r~qu1re more protection than that .afforded by a pit:ce of dry or oiled 
lint. "ounds of the !a.cc may be left exposed. Dr. KrOulein, of Zlirich, indeed, advocates 
the open treatment of all wounds. 

In wounds of moderate dimensions, on the third or fourth day when union may be 



PUNCTURED WOUNDS. 121 

t>xpeC'ted to kwe taken place, the dressings and sutures should be remo,~ed, and, when 
the repair is g-ood, the parts may be left. open. 

Should tl1cre be any gaping of the wound or disposition to gape, the surgeon should 
apply strips of' pla~ter acro:;;s its edges as he remoYes the sutures, thereby giving support 
to the parts and guarding against their reopening. 

'rhen the union between the edges of the wound is poor, and the parts have to heal by 
granulation, water dressing should be applied. 

Jn large or deep wounds, where pads and pres~ure ha\'C been prim;~rily applied, it is 
better to lenxe the dressings untouched for fi\•e or six days, and then only to remove them 
when e,·idence ex ists of the presence of some retained or irritating secrf'l ions, since it is 
better at times eYen to allow sutures to cut out their way than to disturb a wound in 
which quick repair is wanted and rm ticipated . 'rilCn doubt ex i ~ls as to the retention of 
fluids, some of lhe dresssings should be taken awny to allow of their escape, for pent-up 
secretions are most injmioug. 

Indeed, to snm up in three words the essentials in the af'ter-treatment of wounds-non
interference, rest, and cleanliness-include every thing, for-

By non-interference is meant, after the careful adjustment of n wound, and the close 
obser\'ance of the points tl1at have been already alluded to in the primary treatment of 
wounds, the exclusion of all such curiosity as shows itself in too frequent dressing and 
examination, too cnrly remo\•al of sutures and the forgetfulness to support the edges of n 
wound on their withdrawal, in the application of' dressings that may irritate directly or 
indirectly, and last, but not lca<:.t, in nil roughness in dressing. 

By rest is meant the preserrntion of the injured pal't by means of bandages, and other 
surgical appliances, in the most f::worable position for the natural evolution of the repara.
tive process; and the observance of due care that no external influence is brought to bear 
upon the wound so as to interfere with or interrupt it. 

By cleanliness is meant not only the absolute cleanliness of nil instmments, dressing 
apparatus, and dresst•rs' fingers, the remoYal of all putref)ring or putrefiable materials from 
the surfa<:e of a wound or its neighborhood, but the forethought which pro,·icles against 
the collection in as well as for the thorough evacuation from a wound of all pent-up ttuid 
(whether blood, scrum, or inflammatory products), by means of drainnge openings or 
rlrainage tubes; nnd the care which sees that the air which surrou nds the wound is not 
tht" ,·chicle of such infectious elements as may start erysipelas or scptica::mic disease. 
The surgeon ought to know that wounds are as sensitive to outside impressions as are 
puerperal women, and that, in the one case as in the other, as much precaution is neces
sary to ward off external pernicious influences. 

This latter part of' the above principle of' practice, howe\·er, is carried out in many 
ways ; by su<:l1 surgeons as Langen beck of Berlin, KrOnlein of' Zurich, and Humphry of 
Cambridge, by the free exposure of the wound to a bath of fresh air; by Professor Lister 
and bis followers by the exclusion of air that has not been rendered free from all germs of 
pollution by the unr<'mitting use of what is regarded by them as the great germicide, car
bolic acid, the wound upon this theory being so dre~sed as to insure absence of putrefac
tion. 

For my own part, I a.m no convert to either of these extreme practices or theories, and 
whilst claiming to be an antiseptic surgeon as much as others, believe that in non-inter
ference, rest, frt•e drainage, and cleanliness, the surgeon can get all he wants. 

Punctured w-ounds.-\\,..hen these are made with sharp and clean instruments, 
and <lo not involve any im1l0rtant or diseased structure, they generally do well. When 
small, they do as well as the incised; and when large, are not so prone to unite by pri
mary union. 

\\~h en made, howe,·er, with blunt pointed, rough, or dirty instruments wounds neYer 
heal kindly, for the parts are bruised and torn, as well as sepnrnted, by the perforating 
instrument, and close ngain as soon as the instrument is withdrawn, thus there is reten 
tion of' hlood, and at n later stage of broken-clown tissues, and shoul_d these decompose or 
mech:inically irritate by their presence, inftammation nppears with lls local and constitu
tional symptoms. Should important parts be thus injured or the tissues be unhealthy, 
these results will Le worse, and very serious consequences may then be expected. 

'Vhen tense f'a~circ, such as is found in the palm of the hand, soln of the foot, and 
scalp; or, when deep muscles, bound down by fascia, as in the thigh, are punctured, and 
su<'h rc~ults ensue, the consequences are severe. 

It is probnble that it is the bruising and tearing of tile tissues that make these puuc- · 



122 ARROW WOU~DS. 

tnrccl wounrl~ won:e thnn the inci:-:ed; bruised and 1orn ti5~U('!O rarely healing by primary 
uuion. 

THEAT'IF.'\'T.-All punctured wounds, great or ~mall, are to be !rented with more cau
tion than the inci~t->11. The parts should be kl'pt al complete re~t and elerntcd, a pad 

~~:~!'',:~~·~~~"~~;~~:ir~~:,~~!~:1'::~1~:;;~~~!; :~~~~~;;~,:~:i:::;,~i~~~E~;2:~:::~:\~t~~~~:~·,::e d:·;;~~ 
Should pain or swcllin~ follow this primary dre.!lsin:r. the clre~~ings should be at once 

remo\·ecl 1 ancl warm-water applications or a poultice applit•tl. " rhcn there is any C\'idence 
of retnined ttnid in the part, th<> external wound mu::i.t be opened, the extent of reopening 
<lepeuding upon the amount of tension of the part. " 'hen suppuration has taken place, a 
free \'('nt for the disch<trge must be maintained. J\1in must be relie,•ed by opium, and 
the general powers maintained by tonics and carefully regulated stimulants. 

Aunow 'Vomms. 

These have been made the subject of a special es$ay by Dr. Bill in the' American 
Journal of }\[ed. Science,' vol. xliv. He tells us that it is cxcc.•ptio1rn.I to meet with single 
wounds, tht' Ameri<'nn Indians diischarging their arrows so rapidly that if one takes effht 
it is immediately followed by others. The 'rashington Army :;,\ledical :;.\fuseum contains 
specimens of penetrating arrow-wounds of the skull. " 'here both tables are punctur<:d 
there is little or no lissuring externally or in1ernally 1 a<; the vitreous table is penetrated as 
<'leanly as the outer. "This is in such marked contrast to the re~ults of bayonet or sword 
thru,;;ts or of the impact of gunshot projectiles as to merit uotice." 

Arrow wounds of the chest are not always fatal; tho"e of rhe abdomen nrc generally 
so. Dr. Bill tells us that the Indians on this account a lways aim at the umbilicus, and 
that the ~Icxicirn" when fighting the Indians on this arcount always enYdop the 
abdomen. 

The nlocity of the arrow when first projected is so gr<'at that it has been estima.tecl to 
equ:tl nearly that or a musket ball. At a short distanee an arrow will perforate the larger 

bones without comminuting them, or it will cause 
Fm. 39. a slight fissure only, resembling- in th<>se respects 

C
. ~ . the etfoct of :i pistol b:tll tired through a pane ol' 

- -~ ..,-~t=.=~ J glass a few yards off. This is well seen in the 

:;--:'~ - ;y: -? ~~:·:';!~~o~;~f t~i~~1:~.J~i1~~~1 f~~~:t ~·i1~r:i,~n~l~~~af~· 
fissured by an arrow, in the \Vasliinglon Army 
l\Ict!. i\I11f'l., pre~l·ntccl by Prof. Jost:ph Henry 

s:!;::~~~u:e:~~.:l~~~~~c~~ ~~ ag;;~. an~,l~~l~~:~~t~~1;:t ~~~·~~~~~~~t~:~}~·essels and ca\'i· 
tics will be found iu the chapters respecti,·ely devoted to tho~e subject~. 

Contused and lacerated wounds ne,·er heal l>y primary or immediate union. 
The injured parts are so brui!';ed and separated that some portion~ of their surfaces are 
sure to clie, hence healing by granulation is to be expected. Tlwy <lo 11ot bleed as do the 
inl'ised. 

?\'everthcles:<:., rhey are lo bf' treated with care, a.nd as if they are sure to unite partially 
if not wholly. After their smfaces have been cleaned and freed from blood and dirt their 

~~~ec~;;:~~ ~~ ,,~:~~~ ~~~=~s ~~a~r~~:l~! l~~feet!~e1~11~01:~:::~:si:)~~~1 ~~~~::cl o~ :~~~~n~f 1~~~~1d1;.~;~ 
orilicc is left for dit>charge. The 8urface of the wound may be coverl!d with oiled or wt:t 
lint, and the part!' should be well raised and kept at rest. 

li e~:1t~i~<;~ rl t~~~~a~i1~.·~~ 1~~ 1~~11e 11~1~111;~;::~ t;:;gi: :~:~;~1;11~i ~~1~ ~~~~::~~sn ~o 1 ~i~t~l 111~~'~: ~~~n tl::r~:~~ 
wl1en carefully rellCljuster1, unite and m:\intain their ,·itality. " rhen the parts are so 
injured that a fe;\r of' sloughing from want of arterial supply is felt, the whole should be 
wrapped up in cotton wool. 

ap~{;~Lc~e~f~;r 0::1ed~~~~!~~y '~:.~~s~:g '~;~~o~~e~P~~:~~~,~~~~~l~~o~l~i\~1g ~~ ~f11~e 1~e~~'t;~~m:~is ~~· 
the ca~e. 

Subcutaneous wounds are interesting !ml>jects of study, inasmuch as surrreons 
arc now familiar with the fact that tendon!';, muscle~, a~1d e,·en bones may be freely di~idecl 
wi1h a very small eut;ineoui; wound, and good repair follow, without nny signs 0 f· inflam· 
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mation, s11pp11rntion, or coni:;1i1u1ionnl disturbance. " 'hen a tisi:;ue ie; dh·idecl, and its two 
cli,·ided i-urfacc.i;; are l<'ft in contnct, they will unile as any other wound: yN when sepa
rated, the !'pace bet.we<'n them will be filled in wilh new 111n1erial thal will organize and 
usi-ume in time the cliarackrs of the divided tissue; at lea.;:.t, such ch:inges occur in tendons. 

The:oe facts renclt:r the ~ubject one of great intcrr-st, and 11hould cause the surgeon to 
look out for opportunities of applying the practice to more extended clas~es of ca'ies. 

The lrc~1tmcnt of subcutaneous wounds resolves itself into closing the wound with a pad 
le~wing the parlR nlone, and allowing them lo heal, the quiN way in which this takes place 
coutra"-ling mo:ot fo.vornlJ!y with the repair or Opt'n wouuds. The non-admil"sion of air 
(not of" germs") being, probably, an explanation of the ditli!rencc. 

The suhjcct will be more fu lly considered in t l1c chapter 011 The Surgery of' Tendons. 

BURNS AND SCALDS. 

A burn iR caused by the application of' concentrated dry heat to 111<' body; a s c a l d, by 
the npplication of hot or boili11g liquid. As a rule, scahls a.re h•i:s severe a<'cideuts than 
burns, bec·ause wate r being lhe ordinary fluid through whic:li the scald i:S pror\u('ed, is ne,·er 
hotter than 21:2 ° Fahrenheit; yet when any other chemieal compound is the i:ralding 
medium, the dfocts are, al lea<:.t. often as bad as the worst burn!'. Tlic worst loc:1.l burn I 
ever saw wa!-1 when a man put his booted foot and ankle into a pot of molten lead. The 
limb came out CO\'Crcd with a boot of metal, and was de.<:.troyed cnn to the bones. Mr. 
A~ton Key amputated the limb :"Lt once below the knt><', without rcmo,·ing the metal. 

A moderate de;.rrt•e of dry heat applied in the purs.uit of n calling indurate!' the skin nod 
blunts it~ sensibility; and an ironworker or a Llack::.mith can mauipulate pieces of hot iron 
!hat would• · burn" ordinnry people. Thus, some skins or parts of the l10dy are mort! 
sen~i1i,·e than orhers, and, under the same influcn('e. may be ditf~rcntly affCcted . 

The dfoct of lu.•at when applied to the body, rnries according to its intensity nncl the 
duration of its applicarion; it may cause a ~implc rednei:;s of the surfi1ce or the dearh of 
the part. Thus, its.first morbid effect is mere redne.~s and Lcnderne~s of the surface, and 
after a few hours, lhcse symptoms may subside, the cutic le po~:-;ib ly des<piam:itin~. 

Jn the second degree of heat inttammation is 1he result, this nction manifesting its pre
sente by 1he formation of a blister, from tlie effusion of sernm bc11ea1h !he cuticle. 

Jn the third degree the su1wdicial layer of the true skin is destroyed, the surface 
appearin,q of a gray-:11cllowislt or brown color, not 1minf'ul unless rou~hly handled. The 
n:siclt!s that exist contain a blood-s1ainetl or b1·own fluid. The papillrc of' the skin. with 
its nerns, :ire tirM destroyed; but, when in thP course of n day or so, the dead surface hns 
been ''shed" and the nerves exposed, the pain is "cry se,·crc, and the expo~l'<I surface ha:; 
a reticulated surface. 

Jn l11efourtlt degree, the whole thickness of skin is destroyed, with mor~ or les8 of the 
subcutaneous cellular tisi:;ue, the parts being converted into a hard, 1ough 1 dry, and insen
sible e:schar, mottled with blood; ,·esication does not cxi!:lt in this degree, all the !'uperficial 
ti~8ucs having been destroyed. The skin surrounding the eschar may be blistered, but 
where it ('Omcs in contact with the injured part, it will be drawn into folds from the con
tracrion, owing 10 tl1c drying of the burnt integument; this puekering fairly inJicates the 
important fact that the whole skin has been de~troyed. The c.<:.char docs not begin lO 

scparaie for four or the days, an inflammatory zone of reclne!'s wilh pain of some ~e,'crity 
indicating tlie commencement of n process that will not be completed for two or Llirt"e 
weeks. Wlil'n th~ slough has come away, a long and tedious process of suppuration an<l 

gn~~111 :~~J,:,;;~l~~g~~e~~;11~ ~~r~l:~i1;1! 1~.i~rc::e~)I~~ ~~~~~.t~~ ;~~o~:!:f:_~ G~;~~·, brittle, charm! 

::,::~:.~;; i~[:{:l);:~~]~i~l:;~~g~l~:,s~~~:.: g~;~·~~~·:~~;~~::~;;i~~~:~·" ~~~;~~·;~," ·.~~·~:~~~,~~~~;: 
although, in l.rnrns :ind scalds, one degree pa..Q;ses imp~rceptibly in10 another, and in bad 
cnscs coexist, in tlrn main, they can be made out. 

Next to the intensity of the heat and duration of its npplication, the extent of surface 

::~~~~,·~~1:18 t1/.•: ~:11~~~ ::~~~~r~~~~\~:~~ 1:: ~u\~~!~e~:~t~u~~g~~e~l~i~~.'e!·l ai~i~e l~~~rf~~:~~l:~~l~;i~ 
:;~1~111~~,~~~~ ·~u :.1,'L11 :~:~~1~~~~lt~~:1~~~~-:~~~~~;~('~11l:~;J;i~ nn~~1~~d~:11~,l. t 11: 1~i~l~c t~nti~~i~~ ~~~r~~s~~ l~~-
mc~1sui·cd by the cxtl'nt of i;urfoce i1l\olvcd; when more than half the body is injured, a 
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fatal rcRult genrrally ensues. A ~e,·ere burn of a limited charnrtcr m:i.y be, howe,·cr, only 
a (o(•:tl affection . 

Thus, the danger to life turns upon many points. In holh yonnf!,' and old, all. burns 
or sen.Ids of any extent are Rcrious . Al any age extcnsi,·e burn,;, however !'uperficml, arc 
to be feared, and they become serious from their immediate deprc~sing effect upon the 
system; patient~ ioiOmetime:; die from shock, and the very bad (•ascs arc marked by the 
seu~ation of coldness and pcr:sistent shirering. " 'hen the period of sliock has pa~~cd, 
which rnrics from twelve to forty-eight hours, antl tlmt of reaction has set in, other clan. 
gen. appear. 8ho11ld the injury be over Ilic thoracic caxity, chest complications may he 
lookc(I for; and if o\·er 1he al.H.1omcn, intestinal troubles. Burn!' an<l scalds of ihe head 
are not so likely to be followed by intracra.nial as thol"e of the chf:::-t are by thoracic mis
chief. All intestinal complications should Le carefully ob~Cr\'c<l, as there seem::; to be a 
liability LO irritation of the intestinal mucous tract, wlLi('h nrny terminate at times in 
ulceration. Dupuytren first observed this in a ge 11 ernl way, but Long(' Lon<l. Med. Gaz"' 
1840) and Curl ing(• l\lc<l.-Chir. Trans.,' YO!. xxv) showed, thf\.t ulceration of the duode-

~~::~;11;s oF1'~I~~~l, ~~ ~;1:~~t~~~1ai~~ft~~ ~1~~~.~~l~~~~ ~.·~~:.~~tu<lp~~~~:·~~1;gi~i1t~ 1~%w:~.1:11'.,"i~~ ~~~~ 
unanimously agreed upon this point. 

In the second or biflammatory stage, the injured parts arc being thrown off, and mo:;t 
writers allow fo r this process about fourteen <lays, though in some cases it is less, and in 
others more. " 'hen, howeYer, the slough has separated, and the parts begin to suppurate, 
the third stage, or tliat of suppuration, has commenced. Jn this stage, although there 
may be less probability of visceral complications appC'aring, there is the equally great 
danger of exhaustio11, hC'ctic, or pyrcmia. Should these risks ht\XC been surmounted, there 
is yel the long and t('dious process of the healing of lhe granulating surface, and at a still 
Jnter pi:riod evils arise connected with the gradual contratlion of the cicatricial tissue. 
Tliii:oi contraction only takes place when the w!tole ~kin has been destroyed. "~hen the 
surfi.\<'C of the skin merely has been invoh·ed1 and not its depth, the sore, on the remornl 
of the slough, has a peculinr net-like appearance with a whitish or yellow ground, through 
the meshes of' which granulations project. 

" rhen a p<'r50n dies from a burn within forty.eight hours, it :ll'ist•s from shock or col
Ja.p!:<e, pain doubtlcii1:1 often udding to its inttucnce; when a similar rl'sult takes plac~ 
during the stngc of react ion or the inflammatory stage, it is from \'i~cera.l compliea tion ; and 
when during the third or suppura.tive st:ige, from exhaustion, visceral c lmngcs, or pyremia. 

" 'lien a person is said to ham been "burnl to death," he dies from suffoca.Lion, the 
fuml·s of the fire destroying by asphyxia, nnd the fire subsequently burning the body. 

Ilalf the cases of burn admitted into a hospital die, an<l half or those that die, do so 
within the f'irst tbr('c days . 

The total dcn.ths in England and "Tales in a. yetu· from burns and senlds arc about 2900, 
the f(:rn:\les not being much in exce:;,s of the male::;. 

Out of ·I08 cases eon:-;etuti\·cly admitted into Gu~''s, 27,j were females, 143 males, the 
majority being children under fh·e years old. Dr. Steele has also ::;liown in his 'Septen
nial Hi:port of Guy's, for 18G8,' that out of 193 cases of burns from fire, 60 per cent. 
died; of 1 G9 ~calds, 1 G·J per cent. died; of l~ ln1rns from gas cxplo:.ions, 11 per cent. 
pron•d fatal; a.ncl of 28 case-i of burns from gunpowder, 1 J pt•r CC'nt. succumbed, the dif
ference between these cJas,.cs of Ca5es being n•ry great, burns being four times a.s fo.tal as 
sea.his, and these half a.s fatal again as gas explosious, &c. 

Pathology.-llolmcs ha'l gone into this question more thoroughly than any other 
author(' Hysti:m,' ,·ol. ii), and has g iven us an analysis of (i~ fatal ca~i:s examined after 

~i~~•,h/J "~~~~~ d/1~~ 1~~.~,~~~1~~~X i;~ '!~~ ~:~~;r t~~~r~~~?~~, aj111 b;i~1:~~e:1t;~:1r~.';1 fci~ ',!~~·:c~~:1~,~::~ 
burnt, erysipelas prO\'cd fatal; in 3 pyrcmia, nnd in 2 tclanus. Jn 11 cases of' children 
cerebral complications caused death, and in most of' these the t<ymploms appeared soon 

~l~~e~li!·~~t ~\~f.~:~~t1l\1~n ~/1 t~ec~~:n~~~:\1~ 1;1 ~ 1 ~~\1~e~:· \~\\~r~'l~·;~·~~l ~;:o~~.~~~c11\~t~~~ ~';:1~~~ 1:!:~ r:·~~~ 
~~~;~~ ~,:~:!i~:!:~~:-~~;i :~,~~ \~~:,',~~~';,~; :~;.:, ::~{~'~'. ;~~, ,;r.~~~~~.:;,:,~~ ~~'.~·,~~~;,~'; ,~~~,;~·o;::·~~\~~',:~io~:· 
g~:/i~~~~~: .. ~'l~;~":~:~~!:~~,·;·n~1 ~~ ;~;·:: 1c:~~:~1: 1 :::c1:~~1t. \1:1a~L1t°1~~1~r:~t01~~~~~~:~e;~a~ \;~~~:r\~ ~~~~ 
dition, due to the "sudden re\'ulsion of blood from the surface," caused bv the skin 
injury. w 
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'Yith respect to infC'!'linnl complication, it seems that out of Holme!\'S and Erichsen's 
)2.) fo1al ra:->es, l(i prescntl•d ulceration in thf' duodenum, of' which ;j died lJuring the first 
week and 5 in the se<'oml. the situation of the burn in all but two bL·in~ on the chest or 
abdomen. "The ukcr nlwnys has nn indolent a::.pect, :uul ito1 situated below the pylorus; 
often there are two or three close togE'ther; the edges of the ukcrs arc noL raised nor 
e,·crtcd; there is little or no evidence of inflammatory effusion in their neighborhood; 
when they are rcel'!ltly formed, they look simply ns if a portion of the mucous membrane 
had been cut out; but whl'n the ulcer has penetrated more deeply, so as to threaten per
foration of the gut, lymph may often be found effused on its peritoneal sUJface. Some
times tlw glands of' lh<.! duodf'num may be found enlarged." (Holmes.) 

The i;;ymptoms of' duodenal ulceration are most obscure, a_q neither pain nor tenderness 
exists; diarrh~a is 1wi1hcr constant nor excessi\'C; vomiting is perhnps a more common 
symptom; and the prc~e11re of' blood in the motions is higlily suspi('ions. ·when tl1e ulcer 
1rns perforated the intestine, intense pain, vomiting or Llood, mcl::ena, coll:ipse, and 
abdominal distension mark the fact. 

1t .!5hould be noted that cicatrize<l duodenal ulcers have been found in patients who ha,·e 
died of' other complic:ations. 

TnEAnrnsT.-fn all burns.. :?;reat care should be obsen·ed in removing the clothes to 
save the cuticle. Blisters should be cnrefully punctured and their contents erncuatecl, 
the raised cuticle being gently pre~Sl'd down to the trnt• s.kin and co,·erecl by drc~.;ings . 
When the patient is cold, or shi,·ering exists, he should be CO\"Cred with a warm blanket 
and placed near the fire, some wine or brandy and hot wakr being administered. Pro
fe5sor Ile bra spC'aks well of the warm bath under these circumstances. "..,.hen the injury 
is extensive, one part. should be LlllCO\'ere.J. and dressed bl'fore the other, a.s a free exposure 
of the surface tends to incrNLse the shock and adds to the pnin. 

A pain is the con:;tant accompaniment of all burns and Sl'ald~. and the exclusion of the 
air from the injnrf'cl surf'nce the Uest means of neutralizing it, thf' :mrgeon's object ha.s ew.'r 
been to find some method of lrl'atmcnt by which this result. can be secured, and at Guy's 
Hospital the application of carron oil, consisting of' equal parts of' lime waa·r and linseed 
oil, applied on lint. and covered with cotton wool, has long- been tl1e favorite remedy, the 
whole being carefully kept in pl:ice by a bandage. At Uni\·crsity College the burnt sur
face of' whatever degree, is \\'l'il covered with the finest wheaten flour by means of' an 
ordinary clrcilger. At the J.,ondon Hospital the application of zinc ointment on lint is 
employet!. Dr. S. Gross, of America, us.es while lead paint, and more n·cently, powdered 
clay has been employed. The dressings must not be changed for some clays, not, inclceJ., 
until they have been loosened by the discharges or become offo11siv1J, inns.much ns the 
proees.s of dref.lr;;ing any large burn is nccc~sarily painful, and consequently injurious. To 
obviate the ll('Cessity of frequent changes of dressing, carbolic acid ha .. " l.Jeen u~ed dissolved 
in the oil, in the proportion of one part to ten or more. 

8mnll burns or Rcalds m:\y be treated by watPr drcssin~, lead lotion, collodion, Friar's 
bal-:~un, goldbcatcr's skin, flour. chalk and writer, &c. Two parts of collodion to one of 
ea...,tor oil is also an l'xcellent application. Jn superficial Uurns this treatment is probably 
all that is requirt!d, the cuticle being re-formed in three or four days, and beyond some 
increase of' rednPSS in the parts the cure is nearly complete. 

\\rhen the first dressing has been remo\•ed and the surgeon is able to make out the 
extent of tissue injured as. well as the clPpth of the sloughs that are expected to separate, 
the character of the dressings may be altered, as it is best to hasten the sloughing process, 
which may be <lone by some stimulating dressing. Carbolic oil, made of' one ounce of 
carbolic acid ton pint of oli\'C or linseed oil, is Yery dfocti,·e, or an ointment made of 
carbolic acid 5iv, lard ,3iv, and castor oil ,3j; but these drugs will not avail when a very 
large surface is i1woh•cd; and, under such circumstances they had better be applied to Lhe 
sloughing parts, and the carron oil, or zinc, calamine, resin, or crcn.sotc ointment, JltX of 
the last to an ounce of Ja rd, to the other parts. A lotion composed of one clrachm of the 
compound tincture of iodine to a pint of water is also beneficial. Sloughs, as they loosen, 
~hould be cut away, but never dragged. Deep sloughs are well treated by poultices, the 
turpentine ointment hastcni11g their separation. "'hen the surface is granul:~ting it must 

t~n~~::~l~~t~\:~:r,o:::·~:~~F.~~.~~:i:~;F·'.~.i~:~~l£~e~\:~:I~~:;~::·:~:~:;~~;~~~:~~~~-~~:~~i~~::~:: 
frig-htful clPt'onnilics with which all arc too familiar. 

This can be done by extension, :.\ppliecl in some i..11-.iances through mechanical appliances, 
in others, by means of Landaging and strapping . • \\·hen the latter is used, the pressure 
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~~·~]l~:;f 1;:~c:;~~i.f.t~~~:~t;;;;:~~}~;:~~I~:~1'.~:~~E;:~i:i~"~~~:~~~·~~!~~~.~\~~~~~:1~:;2~1 
Thus, in burns of the anterior surface of the neck the C'hin must be extended to the 
utmost from the ste rnum ; in those of the thorax th~ arm mus1 be kept from the :;ide; 
and whne the groin and pa.rts around are i1woh·crl, the tlii~h nrn~t bt• kc1lt extendf'cl. 

Jn addition to these means, we pos~es~ ::\I. H.cv(•n lin ':- nwtlintl ol' skin graf'tin_g; n 
prar ti ce consisti ng of the tran:1plantation of f;; mall portion" of tnu• skin-thPse centres of 
cutifi cation not only rapidly growiag in healthy gnumbtiow~. hut having the power of 
imparting to the margins of the granulating ti ssue a skin-forming power which is as 
r emarkable as it is beautiful to witness. 

By these m1.m.ns la.q?;e p;rannla.ting surfaces may not only bl' rapitlly healed, but healed 
without such a. surface of r i('atricial fo:sue as nec<!ssarily exists after ordinary burns or 
scalds, and, therefore, without that tendency to subsequent contraction that appertains to 
cicatrices. 

This treatment has introduced us to a new fiC:'l<l of surp;e ry, which promisf's to make a 
large cla,i;s of cases that were prc\·iously an opprobrium to our art as remediable as lll<Ul)' 
minor affec tions. 

Jt will recc i\·e clue attention in a later page. 
" rhcn a hand or finge r, foot or toe, is charred. a mputation must be p~rformed; and 

whe re the sof't pa1·ts arc so injured as to slough, the same pracrice may be eallcd for. The 
time and al~o the necessity for operation in any patient's case must be left to the judgment 
of the !:mrg-eon. 

The con ~1itutional treatment of burns in the first s tage is to prevent rollapse by lhe 
judicious nsc of sti muhnt .~ anrl ex te rnal warmth; allrtg pain by local treat ment alHl 
soothing drug:-, such as chlora l or morphia.; maintain t/1e powers of tlie patient by simple 
11111ritious food, such as milk , beef kn, eggs, &c.; and <~f"tn lhe stage of reaction, when 
that of i;; uppuration lias set in, to prescribe good food of all kinds and tonic medicine. 

Complications arc to be treated on ordinary principlt.•s, n.lwar::i remembering that 
the injury is depressing, and requires no additional depressing infiuence in the way of 
treatment. 

'l'lwracic complications may be dealt with by modt•ralc closes of tartar emetic and 
saline!', as well ~~s nutritious and possibly stimulating diet. 

Abdominal complica tions, with opium, a lkaline remeJies, such as lime water in bark, 
and simple diet. 

For children an opiate is best given in the form of the opium ointment; while for 
adults, where the drug upsets digestion, the same plan iH Np1ally effective. 

Scalds of the glottis will be coni"idered in Chapter X \ ' 1 I I. 
Burns and accidents from lightning rarely occur in this country, and a,·erage 

about twelve a year. Jn HSGl there were twenty.six, in 1~62 tweh'e, in 1863 three, and 
in l!:W-t .six. Holmes. who has writt en a carefu l compilation on the suhjc<'l, tell ;;: u::i that 
a pcr8on struck by lightning is usually more or le.\"'s compl<'tcly deprin•d of consciousness 
at the tinw. This is sometimes a conseq uence of' the shock given to the brain. and is 

~<.~~:l~~;,'~;~;~. ~~(t~~;·~h:~11:s 1 ~1~~r~·~~L~~:~:;,0:: :~!~~:.~1;~ntr:1c0:·fl~~:1 ~~?~\.i;~11~1:1~:t!s ~~11:~;~~i~ 
~~:;~ 1i~l\c i~ ~·is ~~:~~:11 ~ 1 ~:1~~i1~\~::~i:~n~~~i;n~~st I:~~: ~~~- ~1~1~111i~:~~~n~~~~i~!t";ci n ~~~l~c c:~::;~.Y~!:,~~ 
four months, in another threP. lt is more common in the low<.•r than in the upper limbs. 

~:~~~j~~~E~~~~r::.~~,;~~1~~l;~·:;y;i~~ffI.~~~~;,·~~!::;;~·~~
1

:,~~~:g;·~.~i{'.§jXfi}f ~~i 
on the body evt•n on pi\rts ('Ovcre<l by clo1hes, which han ol'tt•n Leen described as a kind 

f :~:i :~i~:;~f :~~:~~i~;~:~~\~~~;\;:~~!~1~~~2~;;:.~f Jl~r::;~~r:~;g~~;J::l~~~f h~tg:~l~i 
other burn~. 

Jn sudden deaths from lightning the shock of the brain jq the cause; the heart is found 

~~~1~:~1m~;~'s e~~l~'[;i 1~:~~1 t~!°J1~~t 8~~ 1~~ ~:~~~s ~~:t1~~,~~;c~l;cc:;:~i1!i ;;:·~f1~~a1~~~1 ~o~~~ii :t:n: e~;~te~: 
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T11E Dn;t:.A~ES AND TnEAntEXT oi.· C1CATR1CEioi. 

Cicatrices or scar1' howenr pro<lucccl, grow with the growth of the individua1, and, 
at the same timf•, ham a tendency to disappear, so that indurated .scars ma.y indeed, in 
time, become 11on-indura1ed. In ~mall scars this is often ob.-:crn:d, and eYen in larger it 
is so occ:c-,ionally, the large cicatrices of burns becoming soft an<l pliable. .As often as 

:i~~i .~:'~~;~;~:1~~;~s 0~1!1~s;.:.~g~i::r~,i1~;1~1 t\~:s~i~F~~~i~~c~ l~~i1:1t;~~~~,~~ .. :;~~:y1111~r:~;~~:~:~ie~:1~~ 
The arm may be fa.stt>ned 10 the side (Fig. -10), and I have seen in oue case the head of 
the hunu:ru.s di..,placed forward:0; beneath the clavicle, and in a i;;econd beneath the coracoid 
proce~s and the den.•lopment of the upper extremity arr~5ted by the con1rac1ion. There 
is no 1imi1 indeed lo tlie effects of such a powcrl'ul an<l constant force as that of cicatricial 
contractiou. 

Fw. 40. 

Axlllaryclcalrlcialw<'bafter burn Modeofap1,lyinge:1:te111ionar1eril1d!vision. 

The !'urgeon i~ calleil upon not unfrequently to remedy these d('fccts, nnd where his 
efforts arc succes.~f'ul, the surgery is satisfoctoi·y, but too often t l1e result is for from what 
is required. 

The operation consists in the free division of the cicatrix nnd its subjncent tissues, the 
subsequent extension of the divided parts during the healing process, and the transp lanta
tion or different centres of" cutification" during the grnnu-
bting stn~e, after the method of Re,·erdin. Fw. -t2. 

In di,·icling the cicatrix the incision may be directly 
across the scar, rnnnin~ into health)' tissue on either side, 
or in 1heform of a natural or inverted Y. according to the 
line of inclnration, the Y flnp being dissecicd from the tis
su<>s beneath; or a numbt•r of small incision:0:. may be made, 
subcutaneous or otherwise. But in all tlw~e di,'isions 
the surf!l'Oll mu~t rcnwmher that the seat of the contract
ing cicatricial material is in the subcurnneous tiss.ue as 
well as iu the skin, and that unlPSS it also is <lividecl no 
permanent good ean be c:xpec1ccl. lt. is on this point, 
and indeed upon it alone, that. a prognosis can be based. 
The most favorable cases for operation are those in which 
a web of tissue connects an extrt>mity with the body, or 
the chin with the chest, for such a web contains within 
itselr most of' the cicutri<·ial material upon wh ich the 
deformity depends, and on its di,·iRion the whole will be 
freed. Great care is needed, howe,·er, in the division of 
these webs, for they often cont:iin important parts, such 
a!i nerves and \'C:.;~els that have been displaced by the El!"1:cts or burn on neck, contraction of 
contracting process. Thus, in treating a case in which cicatriJ:. 

:~~l~~g!;~l'~~~:1~:~\'~~~~1 ,1:~~e~l ';:~:1:~1~~1\\~1~:i~~at~11~~ ~!~~.;half tempted to perforate with my 
knife an<l slit it up. llad l done so, in the position l had noted, I sliould have passed 
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my bi-,toury arro<:.<; the brachial plexus, artery, and bi('cp<; mn<:.dc-thcse parts ha\·ing 
been completely drawn acro<:.s to the thorax by the aflCrtion-mul then been forced to 
amputate the extremity. I did, howe,·er, what I should always ach-ise others to do
divide the parts carefully and deliberately. and thus steered clear of any harm. I brought 
al:'io a piece of healthy skin from the posterior part of the wound and fixed it to the ante. 
rior, about the lower border of the axilla, thus clividinp; the large cxpo<:.ed st~1fac<~ b~ a 
bar of healthy integument, and kept the arm at. a right line to the shoulder with a splint 
extending from the elhow to the hip. " 7 hen the wound had a~<:.umcd a heahhy aspect I 
inserted ten pieces of skin the size of hemp-seed, and after this, cicatrization went on with 
wonderful rapidity, the child recornring with a. natural arm and movable cicatrix. Jn 
this case I ha,·e fairly indicated the points upon which a successful operation is to hinge: 
Free but delib('rate division of the cicatr ix and subcutaneous tii-sue; extension from the 

:~·~i~~ 1~:~:~~~ ~~~~ !•,~:.~~:~: ~}r~l~~~~r~~1!~~:Sl~~~:~ :1:1l~~:~:~~l~~r~~~~:::~~~; ~u~~~~c~s~i~~l~r~~~:;!~:~: 
where he can, partially detaching a piece of int('gumcnt from one side and connecting it 
with the opposite, in order to divide the wound, and thus incr<'ase it s ski n margin for 
granulation . 'Vhere a bend in a joint exists this practice is still more valuable. After 
the operation the wound should be dressed witli oiled lint and covered with cotton-wool, 
as in a burn. Fig . ..i l illustrates a simple method of applying <.>xtension of the arm after 
the di,·ision of an axillary cicatrix of great size, and l<-.ig. 4t illustrates the etfocts of a 
burn upon the neck. 

In d~form'ities affecting t!te jaw, in which immobility of the bone has been produced. 
Esmarch and H:izzoli haYe proposed the di,·ision of the hone at the fixed side and the 
excision of a i-mall wedge of bone, with a ,·iew or making a false joint. The operation is 
a ~onnd one, and has been accomplished successfully by .\Ir. C. Heath and others. In 
suitahlc cas<.>s it should be repe..'l.ted. 

Ulcerating cicatrices are not uncommon, for" new cut is and new formed granu~ 
Iarions are neither so strong, nor ha.Ye they the li\'ing principle so active in them as the 
old cu tis" (John Hunter, 1787), and an old scar may break up and become tl1e seat of an 
indolent sore when its possessor has been weakened by any fever or exhausting process. 
] have s~·en this repeatedly occur in cicatrices received in infancy of adults as they become 
old or feeble. In one case the cause of the scar w:\s a burn, in another an injury, in a 
third an operation, but in all, the scars were alike, and they underwent the same degene
r:1ting process. These i-ores require to be treated by rest and local sti mulant .c-, the patient 
recei\"ing tonics and good food to improve the weakened powers. Jn one case I trans
planted with complete succes::;. These "cicn.tririal sores" arc, however, always obstinate, 
tho~e O\"('r the end,<:; of bones being unusually stubborn . 

Warty and cheloid scars are classed together, because it is difficult to distinguish 
the indurated, lumpy, warty scar from the true cheloid. The former, however, appears 
directly after the wound has healed, an<l is clearly connected with the healing process, 
while the latter attacks any scar at any period of its existence. 

The thickened warty i::car appears as an in<luration of' the whole cicatrix and is often 
as5ociatcd with h<.>at and irritation . It is best treated by local stimulants, such as iodine 
or blistering fluid-the object. being to break up, by some local inflammatory process, the 
lowlv organized fibrous production. 

Cheloid tumor~ grow as indu~ated smooth tuberclei-, at. first ha,·ing a red or pinkish 
colors, but as they mcrease beconung pale. They are at times painful, or, at least, irrita
ble, and rarely attain a large size. They had better be left alone, for they are apt to 

~~·~~~·l~C!~. t}~l~h~~~~~l;:~J!fc~ 1~L~l~~!e~r~Jl~~O~\~~ll~~-~~~~O.C-eC!~~~~~~JC\~~ 1,11t~r~j~:i~lc;l~~J~r: ~~~: r~~: 
thost· de.~cribed by J?1" Tl~omas Addison, who in 18;}4 (' J\Ie<l.-Chir. T~ans.') described 
another lol'm of chelo1d which he calls the 11 true chcnoid," the induration befJ'inninrT in 
the skin and s11bcutancous areolar tissue, and often goi ng on to produce such a c

0

ontrac~ion 
of the part nffec ted as to resemble the incluratcd cic~ttrix of a burn. Figs. 43, 4.-! repre
sent. the t \\'O aflCctions. 

The cheloid rnmor which follows the pe1foration of the ear for an car-rinfJ' is a curious 
form. and seems less liable to return than others of a like nature; and from ~1 e deformity 
it causes it should be excised with a portion of the healthy lobule. 

Cancer mny attack a scar, but when ir docs so the scnr-, are generally old. Thus, I 
l1arn treated;~ man who had a cancerous _lip, tl_1e cfo;~ase ha\· in~ developed in a scar he 
had had for fitly years. It began as a thicken mg of the scar. and then showed itself as a 
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tuhC'rcl(', whid1 p;rew, broke down, and ulcerated, the ulceration rapitlly :->prC'adinp;. Can
cer~ in ricatricl'."i mostly appear after this fashion, are usually cpitl1l'lial 1 and are to Ll' 
treated by the rcmo,al of the growth . 

:Fw. 43. 

(From models in Guy's ~luae um.) 

Cheloldo!Alibert. 

I n December, 187 1, I was called upon to amputn.te nbo,-e the kner in a man, ret. 58, a 
leg ~lump that was the i;.eat of a frightfu l cancerous <li::.easc which had existed for two 
years, an<l had appeared in the cicatrix of an old amputation performed fifty-four years 
bef'or(• for µ-an~renC' after fo\'Cr (F ig. 2.)). 

P ainful c i catrices are often due to the divided ends of the nerHs being bound in 
hy tile cicat r icial t i:-.SU(', and a!\ of'tt.!n as not tlwy arc cn11sccl by a bound-down bulbous 
p: rowth at the rxtremity of a nern• . In a case J had somC' y('ars ago thl' t•xternal popli
tl':tl nen·e, as it wou nd ro1111cl the head of the fibula, was RO hound down hy the cicatrix 
of a burn as to cause se,·ere a~ony in the whole cour::.e of' its distribution. T iu.• symptoms 
were relieved by two free vertical incisions through the cicatrix, antl the patient rcCO\'ered. 
Should 1 ever S('e a s.imilar case 1 !'hall puri;.uc thP i;.ame cot11':<{' 1 except that I s.liall s.ub
s.cquently transp lan1 pit'C('S of skin in the wound~ as !:<OOn as tht'y a--5:nme a healthy appcar
anc<:. \ Vlwn tlw pain is due to an :\dherent or bulbous nen'<', tlie m·n·e nrn~t be freed 
mul rt•movcd. "·hen doubt. as to its condition cxi:,;ts, ~ I r . llallcoek's ~uµ:~e-.;tion m:iy b(' 
adoptl'(l. to divide s11b<-u1aneously !he suspected 11c1Tc. "'h<-rl.' no !:'llCh cause;;; as htwe 
bt•en mentioned are to be made out. the <·ase may be treated a~ one of neuralgia by full 
do,.;cs of quinine, arsenic. or iron, and local sedatives, the extra<·r of Mramonium or hella
donna rubbed down with glycerine being good applications. Ca~c:;., ho,,·c,·er, of painful 
stumps or cicat r ices are :;ometimes met with, that defy trcntment. 

Congenita l cicatrices :tre met with in practice. Thu5:, J ha'"c Reen on hrn occa
siom; a woman who lmd a cicntrix in her upper lip as if she h:ul bt·t'n 01wrated upon lor 
~~~·l'1~~: s~.~~!~!~~·0~ J j ) 1 and bridles connecting the li() with tllC' gum in an llllUSU:l} manner 

ON SKIN GRAFTING. 

" .,,.hen ,John H unter a century ago succeeded in trnnspl:rn1i11~ thC' !'lpur of a young 
ch icken from its 11.!p; 10 h i~ comb, as well as into th(• comb of :l :;('('011d bird, and fournl 
that it not only Ji,·NI, but grew. hf' probably ncH·r drt>amt in any fli)!'ht of' his p;enius that 
Ili c fatt wl1ieh he then c~tab l i:shccl would be !'O applied i11 the prticliec of surgery ns to 
mark an ern. in ils p1·ogrcsr-, :rnd to bring a clas:'i of cnses whid1 surp;eo 1 1~ ,,.<'rf' apt to look 

~~~nt,:~!t1; 1 :1~11~0;1~1~et1:s;)~~;:o~f8~~1~~~c;:~?~~ ~~.i·~~\1,'.:~:1l:~1 t •c;~:~~:.~ o:·G117~:a~~~~~~,(·~~~:1~~g :\:::~ 
cccded in tran~planting small portions of skin taken from one parl of a man's body to the 

~~~~1~~~~~; ~1~~·t~~<;.;~::~ IS~~~c;;r~f· ~~~~~; '~!~icj~:~·:;~~~1~~"; .~~1~1 t~l~~·i;,h~~~~·l~~k~:,~ .~i 'l~l ~!:: 
~ 
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growth of ~kin duf' to tllf• f'ff'rct of contact or neighborhood, or is it due to proliferation of 
the 1ranF-plantt'<l t•l1.·11wnb~'' 

~~:~:~~~~~:,>~:!.:i~·~i;b::~,'.:~'.:·~~:f,~~:i~~~!'.,~~}l::l~a:~:,~~~!l~:'~~;·~~;l;:I:?•:•~~:~~:::!::~~~::. 
the Clinical Sol'it•ty' for 1871, and at the pn•sent nwmcnt it ma.y b(· considered as a wcll
est:ibli:"lietl pr:H'lil'\" 

Hince it~ i111n1clue1ion ] h:n·e Yery exlcnsi\·cly carrictl it out, and in most instanecs 
with succe"s. I look upon the suggt>stion a.s HI')' ,·ahmhle, its adoplion n:ndning many 
ca;;cs curabl~ that w1•rc not so 1wc,·iously, facilitating the <•nrc of :is many more, and 
giving inlt•rest to a cla ... s of patients in whom formerly 1hcre wa!'I but little. I n the man
ngemcnt of ulcer~ it is a ;:?;real boon, wliile in the trer~tm(.'nf of' the large granulating sur
faces so common a.l'tt'r extcn!li\'e lmrns, its ,-alue cannot be O\'l•rcsrimatl'fl. As an a.tlju,·ant 
to many pla~ti<' opc·1·ations, more particularly on the face a11d in the case of deformities, 
it is. in\'aluablc . 

Vnder tile nC'tion originrited by the transplanted fragments of skin, a procc~s of repair 
go('S on which al first app(':u·s almost magical; the grn.l'ts soon become islets of' skin, rounc l 
which cicatrization JH'01.:ccds; the mt\rgin of the sore rccei,·es an impulse in cicntrizatiou, 
which rnpid l.r c·xtentls; and, between the grafts them1'elves and the margin of the sure 
c-onrwcting liuks of Ill'\\' :->kin rapidly form, which di,·ide the ~ore into sections (Fig. -17). 
By these means large ~urfoces speedily cicatrizc which under former circum.;;tnnces would 
iHl\'C rrquired mt\ny months. 

Moreovt>r, till' contractions and subsequent deformities that under other conditions were 
too well known to follow in ~uch cases do not occur. 

The practice set•ms applicabl(> wherernr a large granulating surface exists, and in its 
adoption tl1e only desirahlc point to obscn·e is, that the surface of the sore sl1ould be 
!1ealthy; thiR clinieal fact includes anotht'r-that tl1e patient's health is :;?:oo<l, for there is 
no better b:ironw1er of health than ri sore, its surface a.,;;;:;;uming n healthy or unhealthy 
app(•ara11C(.' with t.'H'I')' :iltemtion in thf> general condition of' the Lotly. 1 ha.\'e attempted, 
however, by w:iy of ex1wrimcnt., to graft skin upon ~ores that w(·re not qui If' healthy, and ha\'(' sometinws ~IH'CC'l'Ck•d . In Rome indolent sores in which a small pntch of healthy 
granul:11io11s :--pran~ up, J lrn.ve suc ... 1·eded in securing- a new centre of "cntificHlion" by 
tran~planting whil'h proved of grt•al value in aiding the li1::aling prOC('SS; in s.01ne others 
the graft ha:-5 bccu <·nough 10 excite a more healthy act ion in 1lic ~ore; 8till in many poor 
SUl'Ce~s followed the pmcticc. Jt muy, therefore, bl:! accepted a.s a trulh, tliat a healthy 
,qrawduling surface is an important although not an essential requisite for Sltccess in skin 
grafting. 

Ppon this b:i:;is I now proceed to consider how the opern.tion is to be performed. 
Pollock tells u:; 11L:1t lfo\'l:rdin's metliod is tu remOYC a n.·ry minute portion of the skin, 

place it on the surface of the granulations. aud then• retain iL with a strip ot' plastt•r. I le 

i::~i:;~:1·,~~.i~E~::;~~;~~;:,:~~~SJ.~ '~'.~~:~1:~\:~:.,~~~:1::~~~;:~·;~.;~7o\'~~:: ~l·~::~~~X~!~i~,~~! 
~1'1t~yr!~:,r~t~t ol1 :,1~e .~~~ii~~~1~i ~~~:r~,~~·~re:!t~~;.11~~1'y:t~d~·l:i1\~\:~g~~:~:\~01~:~:n:~( ~~~t'~e·;~:~n~~ 

plautation of a laqie piece1 but where 
1-"10 45 . the ulcer is larg~ l think much is gained 

by the tran~pla.nlation of numerous 
small piece~. The disadvnntag;e of 
tran8pl:in1i11g a large piece is the sore 
it crt·atcs; wlLill• the s,mall sort·s formed 
by the rt.:mo\·a\ of the minute pi"ces 
heal in a short timr, and without 

Lro~11l;~c~',:. 1;
1 

~~~:::r~~~~~l'1t;:1~~:e;·;lil~~',~{ 
conlirms 1hat ot' Pollock. 

For the l'L'lllOn\I of the Round skin 

Selmn for 1k!n ¥ra!t\og. ~lb~~~l)J~r.li~h ~~~~:~s~!·. ;~.'.:~o~~ n~~J~l:o(~ 
me after Mc l..eod's Sll,!!'J'.?:l'~tion in a medical journal. anti l fintl thry an!'wer far better than 
anythinµ- (+•<', inn>:much a,., th~y take away a portion of l'kin that will ('lit into three or 
four pieces, and tbc Sl!ction includes only the upper layer of the lruc i,kin, with the rctc 
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mucosum. Th<'y do not cut into the fat beneath the skin, nor di,·i<le the papillm suffi~ 
ticntly far to draw blood or to give pain. Patient:;; llC\'er objt•ct, with this in-;1rument, to 
a !i-CCond or third piece bt>ing taken away, should it be deemed ncce,.;!:ary. The skin may, 
however, be rc.·mo\·ed wi1h a fine lancet, either by perforation or after it~ elevation upon 
the point of a needle. I generally take 1he skin from the fore part of' the arm or the side 
of' the thorax. 

111.H·ing taken away the skin, the fragment "hould be cut into three, four, or more 
pit'CC!'1 and thC'se placed about ha~/ an inch or three qnarlers of an inch front tlie margin 
of the sore, ai1d about one i1tch apart: for there is no doubt that the engral'led centre has 
a stronger influence in cxriting a healing action in the margin of the sore when placed 
near it, than when iil-Olat1•d in the centre of a granulating surface. 

The pieces should he placed upon the granulations, and grn!ly prC:'l.Red in . There is no 
nect's~ity to wound the grn.nulating surfaec. They should be f'On;red with a piece of oiled 
gutta-percha skin, and the whole supported witli cotton wool; a band:tge being subse
quently applied, "o as to press moderately upon the part, aml keep the <lres:-ing in position . 
On the third tlay, I.wt not before, the dress ings may be removf•d with the greatest care, 
and a fresh piece of oiletl gutta-percha skin should be gub~equently applied. 

The appearances of the engrnft<~<l pieces on the remornl or the first dre,.sing vary con
siderahly. At time.:; they will seem palpably to luwe taken root and be alive; at ot.hers 
to ha.\'C di~appcared alto~ether; whilst in a thirtl class the surface of the cuticle will be 
seen floating, as a thin film, upon the secretion ot' the sore, the basement membrane of the 
cuticle-the eissential part-being left (Fig. 46). 

FIG. -!G. FIG. 47. 

Dra.wing1111\U1lrati11gthedcatrlzalionof10re1byak\ngrarting. 
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}'w. -!R. Fia. 49. Thnt the cn;rrnfH•d portions grow by 

i:E~·~i;:~ii'.\'.:::i.~::~t.:::~·,:-::i;.:~:'.~,1:~~,::~~ 
~~~n~ ~1·:;':~~~·:~;~ t~,~~~n~n:.~I~ 1;~~;~~ro~·l~~:~c~ 
barley-com, thC' bla<'k skin grew twenty
foltl in t('11we(·h1 tothecxte11tillustrate<l 
in Fig. IK, ~radually enlar~ing and send
in~ out prolon~ation s which joined, till 
one patch of black skin hud formed, a~ 
seen in Fi~. -19. The ulcer ht'a.letl :u1 
rapidly where thr blnek skin was ~rafted, 
as where the white wa,; pbced. The en
:?:raf'ted pieCt''1 of new ~kin thus grow 
themsc:Jyc~ hy cr ll de,·elopment, they 
gtimulutc the ski n-forming powers of the 
margin of the sore, and exert at the ~a.me 

Drawingslllu11t::t::s,~:e~;::;1: ~:i\:c~::.i11 when grarted ~i1'.~l~ll~- like action on the granulations 

The MmC' result may likewise ern:ue 

;:lt1;;; Iii~~~~ ~~i:~:-~1~:,;~~!11~~<i~·hc~1I~; ~~~:~;~~da~r~n~/,~~1!:~:i~:,~:1q~1:•1~··~f;,1~~;~:~,:~1c~:7:ie ~~1:~~; 
of skin, half an inch llqum·c, r<•mo\·etl from amputated limbs; the pieC'c,; on remo,·al have 

~~=11-~ ~~~~:et~~nl:~ ~·~~:~~,~~~~~1;~ni1~l1~J~~sp;~~-~~~~fc!~ ~:~~ ,~·1:11r~i~t'w!1:~~:.~ t~\?\\~~·i~l~pl~li~:~ b~:~ 
~~~!~~~: :~c~~~ci:~r~~l:1~~:~~11~~~~ ~71i~t·;~re : 1~1~~;~~0~'.c1:-~:-1,eg:!~~/~~·~:·1 Ii:~1~~ ;,~~t .. ~:~~\~:~~t:~ 
the cicatrix of the son•, a:. boi'~Cs of skin with well-mark<'d bordcri'. They were graftcd1 
it is true, but the grafts seemed to haxe no pow<'r of a-;similating them"eh cs to the ti:?osues 
on which tlwy were placed (vide ::\lode! Guy's l\lus.). 

To take large pi1•ces of skin from the patient's own holly is an ohjcetionable pra.ctire 
on account of the large wound it crc•ates, and. moreover, is u11ncce15:-ia ry in the majority of 
cases, ns small pieces :ippt•ar to do bt-tter. To take tht'm from anotber subj<•ct is al::;o 
objectionable for like l'l'ai'ons; but. st ill more so, 011 account of the dilliculty that sometimes 
accrues from a want of power in th<' lll'W grnft. to as:-;imilat<' it1.;df to the tissues on which 
it is placed, and from the ril'k that is nece:-;,.,arily run of introducing into the blood of the 
fo·ing :-ubjc·ct some 1ww or poi ... onOLlS cleml'nt; a risk which I belie\'C it to bf' wrong and 
unju.,titinble lo run, and that I would not allow on my own pcr~on . For these n::asons I 
have forbidden my dn·~-;eri' adopting tlie prartil'C. 

In the ca!:"e "her<' black skin wa.s lr<m,;pJ:\ntPd 1 I did it with the full concurrence of both 
patients; indeed, hoth were rather di~appoinred thal the operation could not be rept'ated. 
Tlwy were firm friend ... 1 and the link I forml'd hound them clo~cr ! 

There seem.,, however, no objection to minciug the portion of int c~mncnt which is to 
be employed into minute fra~nu•nts, that i~. into pir<'t'S the size of millN-seech i the 
thumb-nail of the i'inrgeon bC'i11~ the bc:;t table for tlw purpost'. In chi!tlren where it is 

~~1~,l~l~~~;~l:11 ~ ~ ~ ~~~~~1o ;· ~ll~:~l1~,~~ 111~:~~~1~·~ es; ii;~ ~I~ 1 ~:: t; :~ ~ ~1t:,•::;~~~:t~?d ~>:,. ~~ ;;c ~~~ yj::!~~ 1·1~;·0 ~~ ~ i !~~:i~ 
:~~~~\1~r~~~~1~11~11;,;:~i~!t::; i'; ~;i,'.~i~'.!,~1)~t~·~:~~:!~~1 r·o<lucts obtained by scraping the sk in, t:an-

cl 1 ~;:~~stl~r t\~~s0;:~':1?i 1~ 11~1·t~~-~~<\~; i ~.-~~:~~sse~1! :~1: ~~~:r~~~;~~·11~so~· ;::~::ti ;~~~g~s\1~~tf 1~~ 1~~ 
sn~pect , that ii, is in ~omr eai-:1•s rather lial;le to hrPak down anti ulecmtc as soon as the 
p:-itient bc~ins to wnlk c\ft<·r the sore has ('Ompl<'t<•ly h<'nlecl, wltil1't in others I h~we found 

r:I~~~:~.!~f ~1~¥~;S\:t?~:f :~~~}~~if ~J:;~~~~::;~~ 
~;~~t~!xa~~:.~;.J~•e seat of mischief' is on the leg. as by it equal prc:"::;urc as well a." protcc-
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The new i-kin :;:oon becomes as :;:ensiti,·e ai; the old i the !lCn:sihility of the cicatrix, 
under these circurn,.rnnccs, indeeJ, seems to be grt·at<•r than "hen unaiJed cicatrization 
is allowed to take place. 

Cmuu .. \1Xs. 

Chilblains are locnl i11fhmmations of the i;;ki11 1 :md are to he met with in !lubjeets of 
a f'et'blt· (:irculation. TIU!)' are more common in the youn:r, nnd in women than iu men, 
and :He generally :-;een 011 the tot's, fingers, 11o~c, 01· car~, and arc cau~cd by any sudden 
change of tempcrnlure or any i,;udclcn application of cold 01· "al'mth. 

Th(·y :m• simple congf•:-,tions of the i;;kin attended wi1h tc11dcrnc1':-; or itching; vesication 
of the ~kin, whl'll tlic inflammation is more se,·cre; or 1-loughing and ulc·cnition of the 
i,;kin, whl'n ii broken ch ilblain occurs. The di~(·nse m:~y b<'gin and ::;lop at the fir~t or 
eongl'stivl' Rtagt', or nm th rough all tl1e stages-t he experience of' cuch suhjcct telling him 
or hl'r wlin.t is to be ('Xpectl•tl. 

Toward~ evt'ninµ; the i;.ymptOlll'- of irritation arr alway~ inC'rcns<'tl, Hnd nny exle.rnal 
warm Iii, n:-; of a fire or bed, any full clict or Rtimul:uinf! t!i·iuk a~gra\'a!C~ it; in fact. any. 
1hing that ex<·ites the circulation in the part, al auy hour of the day 01· night, is apt to 
incre:isc 1he .-;ymptomi;;. 

TRl::AT)IE!'i'T.-Thc locnl treatment of chilblni11s i1:\ no le.-:s importimt than the general, 
and more succes:-;ful i for whilst tonics, gootl diet, external warmth, and exercise arc 
nece!-:-'ary to improYc the general pow~rs of the pati<'nt nnd the circulation, local stimu
lants arc of' great \alul'. "'hen the chilblain is 1101 broken, the local :lpplieation of the 
tincture of io<linc, of' a solution of sulphate of coppt•r (three grains to the ounce), of cam 
phor liniment, of !':nap liniment with opium, or one.fourth par1 of the tincture of canthar
ide~, of compound tincture of benzoin, or of i:;impl<• Rpirit, not only giv<'s comfort, but. 
hastens tlie cure of the dit:<ea.se. The parts should al~o be co,·ered with strapping spread 
on leather. 
"~IHm thl' parts art' broken, water dre!:'Rin~ with the uRl' of tliick lint and oil silk or 

elustic ti!'-suc, nre the ~afcst rt'medieR, stinrnhitin~ lotioni': lwinµ: usl'd latrr wlwn the parts 
are indolent in heali11g. Olive oil 3 ij, Acid. Carbolic. gr. x, and Ext. Opii 5j, is a good 
formula. 

" ·arm socks and looi;;c shoC's or boots t\l'f' always indieatNI, but nnything like pre!':~ure 
is mo1it dctrime11t11l. Exercist• also should be taken when po::)sible, and an equal tempera
ture ought to be maintailled. 

FnosTIHTE. 

lt has already been shown, that the sudden application of <"Ol1l to any expO!:>Ccl part of' 
tJI(' body of a feeble or deprC:<::'Cd subject. is liable to be followed by "cltilbluin ;" and, 
when concentrated cold is applied, under these circumslanccs, for a period suflicient 10 
arre.::it the circulation in a part, a ·•frostbite" is the result. Suddt•n and severe alternations 
of heat and cold under exposure, however, even in healthy subjccb, may proJuce this 

res~~:~ ~;11~:l; ~;~e1;~il~~a~:1 1~i~~1;0t~
1 i; :;~~tt \~,':e~e~::~:t;,umhne.,~ an(l weight with a feeling of 

!.~::~~:~l~i f ~~~n tl~~ce);~~f: ~:~.~:~i ~f ,,.ti :1\~ p~~l~~l:~{ :;11lil~e•;;·mi~e_<l~~C:o~·~~~~; 1~~~~;:11fo~~~:~ ,if~; ~ 1 fn p~~;:u~: 
:;:uhj1•Ct5'. a 1'uperfkial '' cfu'lblain." If the told, how~nr, be allowed to act longer, the 
pnrh will bN·ome :;tiff, and at la.;;;t. in~(.'n~ibh·, lCl•lin~ "<h•:ul. 11 To the l')'e tliey will 

r ;~~:;:.~t:~:~r:::~~~:~':1~~;~~r~~~:,::r.:A~~~:~~. ~l~~}~~~~::;:·::::~~,j~~l~::~~:;:\~~~~:1}.:i:gi1~5~2 
;l;;~~:'.~~~~:f.;::i:~;!·~(;:(~,r~~~'.::"~r~~~;;:;:;::~ ~~\{i"~~~r:~:~~:;;i.·;.:~~,~:\~~'.~~::~~~;~,~1~'.;,}~~i~~:: 
:1'.:~: .. ~i~,~:::::~:li~'.'.t,~:~.~'.~'.'.·~!~~~~.Ei::f ~:.~·~'.:~~\~~~\;:::1:i~~;~:~;J~:~:~i·,~,:;i~~~·.~~~'.;!~·:»~; ~~,d;1~ 
~'. ~ .. ~:; 1 :~~ ! ~;~ ~:~~~::~· ~~' ( ~11: i ~.I~~. l~·:~~l~t·;n ~in:·~\~. ~:·:: 1~:~;: i~ ~l;~a ~Of;;t.:: ):, ~ ':;: (! ~; ;:~:~i:t ~:Ii I~ ~\1 t I~ ~1 ~~t~~i~~ 
lo~t the power of' propelling onwards. Jn gangrcn<' from fro~tbites there sCt' lll3 rc:l:ion to 
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belie,·e that ulcrrntion of the duodenum mny follow, as after ln1rns. l\Ir. Adams ha~ 
recorded such a case in the' .American Me<l. 'i'imes' for I8G:l. 

TREAn•ENT.-Few cases require more care, for any sudden alternation of temperature 
may be most injnrious. The aim of the- surgeon should be to recall the affected y:.~rls 

fi~a~11:a~gu~~e11~~:i~l111;~'.~~~s c~~~;~!t\~:~ ~; ~:1i;~~~:~ a\::~· ;-,~~10~11~t~1~i~~lu~~i~~n!11~~1~~t7~,~ ,~:~~~1~~~ 
applied externally, and gf'ntlc stimulants adminisLered internally. .Neither warm walf•r, 
nor air, nor fire ~i.oulcl bt• allowed to approach the parts until the natural temperature has 
been partiall.Y restored, and tlwn only wi1h great care. Friction with snow or iced water 
has been recommended. On reaction, the parts may be raised and lightly co,·ered with 
flannel or co!lon wool, or exposed to the warm air of a chamber; whilst food :~nd stimu
lating drinh arf' carefully administered, warm milk with a little brandy bting the best. 
Should reaction. be too severe, it must be checked by lead or spirit lotions. 

" ' hen gangrene follows, and only small portions of the body suffer, such as the integu
ment , the parts may be dressed Ly some stimulating application, to ha);tl•n the separation 
of tlw slough, and the part should he kept warm; carbolic acid irnd oil are probably the 
best applications; tonics should also be given. 

".,.hen large portions of the body suffer, suc h as the whole foot (and in this country I 
h~n-e seen a coachman. who had on new tight boots on a bitter wintry day, lose both feet), 
amputation mny be called for, the su rgeon always waiting till the line of' demarcation or 
limit to the sloughing process is fairly marked. 

BOILS AXD CARRl'XCLE. 

These affection!' are, in a measure, allied, and are both <lue to inflammation of the skin 
and subcutaneous tissue, lhough the disease probably commences in the latter. In both 
there is effusion of lymph into the areolar tissue of the part, and in both this gt:nerally 
sloughs, although in tlie boil, the slough is local and confined to one central point, while 
in carbuncle, the process may CO\"er an extent of integument \"arying from the size of half 
a crown to that of a plate. 

Boils are met with in two forms: one as a subcutaneous swelling, attended with little 
pain until the skin over it inAames and suppur:ues. Jt then appears as a conical-pointed 
swelling, with infl:~med indurated areola; this causes SCYere distress, until the parts give 
way, when !he feeling of tension and throbbing is fo llowed by relief due to tlie termination 
of the sloughing process, and discharge of the "core." 'Vhen the slough has been dis
charged, an irregular orifice ill the sk in is seen covering in a cavity in the cellular tissue, 
which subsequently gran ulates, leaving a depressed cicatrix. The core or slough is com
posed of skin infiltrated "ith lymph. 

The second form of Loil begins as an inflamed follicle or pimple, which occasionally 
becomes \"Csi1·ular, and has a scarlet , exf!uisitely sensiti,·e areola. Jt suppurates slowly, 
and, a:S a rule, terminates witl1 a less well-marked slough tlrnn the formtr kind. Such 
Loils an~ more usually multiple than the other, and are often caused by the application of 
moist clre8sinp;$, or of P:ome cadaYcric irritant. 

" "ilh re~pcct lo the causes of boils, nothing definite can be laid down. That they are 
always n~sociated with some debilirnring: or allied CHU!:'C is belied by daily expc.-rience, for 
they are certainly often seen in mt'n and women in whom no such condition exists, and in 
subjects who often clcclarc !hat 1hey "never felt better in their Jin>::; ." As a rule, howe,·er, 
this is nol the case, becnuse they more commonly occu r in subjects who ham either been 
fed to excess or been subjecttd to some sudden clwnge in the 'nature of their diet; such 

~r ~i~;1~t0~};;t:;:~;;:f ~/~~l~!Il~~Ji;1~;i:ii:,~;/~~~~~~:~~:~}·~~t~I~~;~~l:~~,~~~~~1~ 
are often the result of eatrng diseased meat. They arc alr-o protluced by the locnl contact 

~~t~~r~:; ~; )'~~~~~~~~~' ~~1;~i1;;~\~~;; ~;c~: ~cg 1:~t'';! ;,st~:;~ 1~i~~c1;~~-~:i111t~~11~t ~111~~~1~11;; s,.~; i~I~~ lt1~~~~:1\~~I~ 
~~~5p~~E:!~1~~e/:~eJ1~~~ f~~~7\1t~~~ ~1~~;~ 1~~;1li~ r~f1~~~~-1e~i;·~ a\~~a;~ i ~:r~~~~c::· the~~~, ps~::~·:~s '~ ~~~ 
~;~~!~~1.1 c~~11~~1 a~l~lt~o~;~;~;i :;;u~l~I~ ~c~~~ i~~~- ~~~~ ~~~\\~c~~(;;,=,1 t711;ecl ::~~~~~~g~f ~~1;~1\~~~~is o:.:u: 
eoles of the feet being npparcnt exception5. 

ln the den!'c inkgument of the nape of the neck, buttock, and outside of the thighs, 
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they are morC' chroui<.· and painfu l than in th<.> skin or loosN textnrr. They are troublc-

:~~c~:1~1·~!i t~1~~f 1~~::~i1,bl\1~L ~:.c:;'7n c~:~;l~~fs~:·l~~:·ha~': Ir~:~o~,~~~t:\:1i~c~o t~~l~~11'.~re followe<l by 
THEAT'u:sT.-Tlic general treatment mu!'il depend upon thr condition of Liu"' body and 

~l~·~ct~\11)r~:,~'1~~ ~~1111)~~i;<';. tl1~.~~:1;11~~\111:;. ~:~c~::~1,::~~~~;~n~~cl1~~~:ii~i!~~,1~1 t~~~ .. ~~·~1~~!;.~:1~~d a~~~ 
g<.>neral principle~. Tlic dic·t sliould be n~1ritiou~, but 1101 too sli11111lati11g, rxcrcise short 
of fatigue !'ltould alwny:' be allowed, and fresh air obtained whc•11 po .... ~ible. The secretions 
should too Oe lookc<l to, and, wlicn out of order, cm-rcckd, mild laxativc!'i being ofkn of 

~~·;:~~~ .; n;~·. ~~:1:.:1~ L~dt~1i1\1e:~ ~~~c::~~;J·~g o~:~:~;a~t\~~I )~10 ti~: , ~~~1~~,:s1~\· ~:: ,;\'·~;;~1 ~~\~~~i :i~ 1~f~r~:~ 
stomach need:s tl1em; alkalies and bitters a rc often of great henrlil. 

When deLi lity exists, quinine is inrnlnable, and in London or large towns, its combi 
nation with iron is required. \\rhe n 1liaLl'tCS is pn.•sc 11 11 tlic "fcedin;:(' treatment is 
probably the best. Dr. J a('kson, of the U n ited States. gin·" twd,·e to sixtl'en grains of 
q uini ne a day, inl'r('asi ng the• dose daily unt il its special cllCt ll' :~r~ prodnccd, and then 
dee.Teasing it. I ll- c.·0111i11tt<..'S the trcntmc:nt fo r a mouth. Yc·a:'t in do~<'·" of a rahlcspoonf'ul

1 

taken fasting three tinws a day, occasionally appc.•ars to have a rapidly marked Lt:!neticial 
effect, although in what way it acls it is dillicult to !'iay. 

The local treatment mui-;1 be directed much by the local symptom,;;, it Lein;z, as a rule, 

:t~;!'C:r ~~1~·rs1~a1~~1'.~·1 o~11 ~0~~~111~~:;c:~~'.~e ~;.s~!it1~:~y1·~~~ t~~~~:li~~~t:~:~e:f'i~~lco~11~1,tl~~i:t:r~\;. 
camphor, thl' nitratl' of silver, liquor polassre , or iodine tincture, is oftt·n followed by its 
di~appearanl'c; but in the othl'r kind all such applications arc wor~c than u~elc,.:s . 

" ·hen the pain i~ f!rl'at from the tcnsion of' the part, and tht' art'Ola of iutt:11uma1ion is 
spreading, rdief may i;cnerally be given by lanci11g. aud whl.'ll tl1l~ :-lough is slow in 
Eepar:iling, the j111roduetiu11 iuto the opl·ning of a point of potafl.~a fo,..a is followed by the 
rnpid clean,;;inµ- of 1he wound nnd gr;mulation. Poultices may be appliccl for a limited 
pc1·iod during the slougl1ing ~tage, hut not for any length of tillll', m; thl'_r oftc11 encourage 
the nppC'arance of other,;;; w:itt:!r dressing is, however. g«ncrally prl'l(•rahl<.•. When the 
local infbuunation is 1101 ~reat, the plan of co\·ering the Loil with a piL'CC of plaster with 
a hole in the <.·entre, is \Cry bc 11 clicial. At timcR, pa.intiug tile a1·cota with collodion or 
colloid styptic answcns well. " rlien boils :<.uccccd one u11ot l1e1· seri"ali111, without any 
defir1iw cause, c ltaugu of air is n most successfu l remedy. 

CAHBUNCLE. 

fe:;,:~isaii~da :~:~:,~:f c s~::~.)~~c~fl~~~;o;l'~:~~::l~· 1~~1il;11f;.~·, \\:.~ 1 a~11~1~~<~o:~.I \~~~:~ ,:~11~;~.:~·ii\'.~1. in1 /I~: 
nry frtqucnt ly a:-; .. ocia.te<l with diabetes, aud gouty patients are particularly prone to thr 
atta<.'k. 

It g<.'nerally O('curs si11gl_\·, and is slow in its progre:-<s, th<· infl:tmm:tliou in the skin ancl 
cellular tissue benl'ath sprcadiup: a::; n. brawny intiamma1ory cffo~io11, with no ddined bonll'r. 
Tlie rPdnc.:'oS of :-kin i:-; rarely yj,·icl 1 more frequently li,·id; at 1i11w~ Ilic lrn .. ·al pain i:i sc,·ere, 
and <.'onstitution:tl depression very great. The slough.:o. ~q 1aratl' ~lowly. 1uany openi11g;::, 
ns of m:iuy boils, nllowing them to e.:-cape, and the whole :;;kin at tiuw~ ~(·pamlt:S as an 
l~"li.t·olored layer, ll,.t,·inl! an irr<.•gular ca,·ity undermiuiug- thl• 1wi;.d1bori11g ti~"Ut'-"· The 
fo\oriw seatis of carLnncle are tlie ski11 aud subcuta11l.'011s tli:;"Ul' of tlu.• n:l.pc o;" the neck. Lack, and bullo(·k. They occur, ltowen·r, on tlic front of the Lody and the cxtremitic::;. 
and aL times on the lip or fac:c. The disease is so !:<low i11 ils progn·~.-; as at times to 
occupy many weeks, Ont:! part going through its course while thl' di:<.t•;i:;c Rpreml::; in 
auotlicr. Jt may destroy l ife• by exhaust.ion or by pya"min; 1he worsL fo1·m uf py;~mia 
arises from it; indeed, l\I. Lab:~L (' Med .• Chir. Soc. Bordeaux,' 18!i8) lwlievcs pyremia to 
be 1111• most common tat11'(' of death in carbu ncle. Hare cn:::cs haq; bc.•tn n•t·orded in which 
/Jf'ri1011itis was cau:;ed by the extcn1;io11 of t l1e d isease from the abdomina l walls into the 
peritoneal c~n ity . 

Wiien tlie trl'atm<.>nt by incis ion is adopted, life is too often !:<hortcncd by lo~s of blood . 
As a general ruh•, however, carLuncle is noL a. fatal di'lca,.c. Jts danger depends much 
upon its extent, ruu l more upon the complications with which it i~ a~sociatl-'d. 

T1rnATMEST.-l11 former days the one form of local treawwnt that every !'urgeon 
followed was that or th<.· crucial incision +,the knifo h<.•iu;z pn,;scd freely through th~ 
tissues 10 the base of the intlammalory effusion; the ohjccL of this was to girn room fur th~ 
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slou~h to ~cpnrate an1l come awny. In modern time~ the rnlue of this prartire has been 
much qut•:-o.rio11(•1l. for it w:L" too often found to b<· follo\\'t•d hy lo:-cs of 1Jloo1l1 wlu•rc bloo<l 

~~~~;;~~~ 
1

:1 ·~"~:;~~d ~,~.:~1~ ,
1

~~~~;::i~~~~::::;£~~~~~l:~·:f:D::~~,;!,::i·~~::~:;:·:l~ 1(~:~\'.::~":~~£"~l 
th:it it di<l little or no ~ood 1 and was often followed by a harmful hcmorrhag<' . 

The treatment ] prcl"l'I', and ha,-e adoptc<l for many year~, h:i~ bl'l"ll that by caustir, 
;m<l the more J :we of it tlte better I like it. lL has hecn strong ly advoctitcd in 1his 
country by Pritl'11nrd, am! in America. by Dr. Phy:-;ic. lL is applic·ahle in the stage of the 
di:-o.<.'asl! when thf~ cellular ti~::iue is bmwny, and the early inflammation of the !-lk in ha-; 
$Ub:-cid('d; it may be used b<.:fore any 01)('ni 11;r;, in the !>k in nn· fount!, e ither as Prit chard 
adYisc~, hy rubbin~ the e;iustic potash frep}y in the centre of till' carlJuncle until :tn f"schar 
is fully formed, or, which is preferable, by punct uring with a ~cal pl'i, and in ~c rting the 
t'tirk or a .':'mn!l pil'l' t.' till' bizc of a pc' a well into the di sea!>cd ti""llC'::>. " "hen 1 lie carl.rnncle 
is large, man y punctures may lie made, one to evcry area or surface of the dimensions of 
half :i crowu . \\'here OJll'ning-1' exist, the surgeon ha.;; 01ily to in'ie rl the caustic and allow 
it to melt , either in The st i<:k, or, what is bctll'I', in pea-like ma~ses, by means of dres~ing 
forceps, pm-sing tht•m well down info the subcutaneous ti~sue. lly thi s practi ce t:1e l'iough 
i!' eertainly Ca'it off more read il y than when incisions are made or the ca~e l<.:ft to nature. 
1\o blecdin~ takes pl:.lc·e, and ,·cry li1tle pain is g i,'cn C'XCl'p ting at tlw time. " rith this 
treatment l:irg:e carbun<'les become soon lwa.lt hy granulating wounds. The only care 
required i:;;. , to prn<.:nl the c:Ul:'lie running O\·er the ;;0111Hl skin . During 1his treatment•~ 
poultice may be a pplied, or ~ome lotion. such a".' Condy's fluid. carbolic acid, or alcoholic 
lotion; a solu tion of opium applied to the part often gi,·es relief to pain . Tonic:;;.. good 
Jj,•ing, and fre:-clt air, are al~o e'i<:c nt ial. The French surgeons prefer dte use of the \"ic nna 
pa::-te. Hy lli e.;.c mean:', unles..;; the carbuncle is ai:;sociate<l with i:.ome serious malady, such 
as diabetes or py:l'mia, a good result m:\y be looked for . 

The pl:rn ol' nmking a ~nhc111aneo11s inci:'iOn has been ably rHh·ocatcd by )fr. French 
and :\I. UuCrin, and tliat of compre~~ion by )fo,..H5 . O'Ferrall and )I. II. Col!Ps, of Dublin 
(·Dub. Quart. .Journ. 1 ' J HG~). The former plan I li ave tri ed, but have failed to find its. 
adrnutagc. Thl' J;i!Lcr 1 11::wc not e mployed, having been already well ~ati::i fi e<l with the 
caustic treat ment. 

)1. Go~scl in st rongly nchocales the plan of making deep punctu res into the carbuncle 
and enlcuating them Uy means of com pi·r:ss ion. 

The hest thing, writts P aget(' Lanc·ct,' 1869), you can clo, if the carbuncle is srna\1 1 is 
to rover it with c mpla;;! rum plumbi :0;p reacl on leat lw1· , with a hole in tho middle th rough 
whi<.:11 the )HIS can exude and the slough cnn conw awa_v. When tlic carbuncle is large 
li e nch·it:'CS the common resi n cerate, and O\·er iL a lin~eed-and-bread poultice; perfect 
cleanline~s is to bt! oL:;t.:ncd duri ng the ~ loughing proccs~ . 

FAClAL C.H:Bl"XCLE. 

This has been often rni~callecl "malignant pustule." It wa,t; probaLly first described 
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i ~\~~h~::t·~;~1~1~r:::t'·~r11;~ ~~~~le1~7;~:.t,~u;~7~'.'"P~:~ ;,'.'1?;i;·l~ll_>~l1;~1~1~~::~· ~~~n~l~~~-~l~1~1j~~tl1si ~u~~: 
up hie. conchhion:-- :-

1. Anthrax :ind furuncle of tllf' face pre~ent a spet•ial gravity. 
2. Thi:-; gr:n i1y i:-c due to the really complication wit Ii phll·bitis . 



PERFORATING ULCER OF TUE FOOT. 137 

3. The farial phlchiti'I i'I :ittenclcd with drath. e ither by C'xten<1ion to the sinui;es of the 
dura mater, or IJy he(·oming the ~our('e of purulent infection. 

·I. Of amhrax of tlic fate, that of tht> lips is more frequenrly compli('ated with phlebitis 
than the othert1. Thi;; ma.y be exph1ined by the peculiar texture of the lips. 

;). Anthrax of the lip~ ha-; nothing in common with malip:nant pustule. 
fl. The im·ohing- of the orbit in 1he phlchitis, as demon,.;tratcd by exophth:ilmia, shows 

nlmo"t for ce rtain th(• implication of' the sinus. 
7. Incil5ion, spt>etlily irnd exPnsin!ly performer\, !'l"Pm;; to be the Lest means of preYent

ing a11<l 1;ometinu!" of arrc:sting the phlebitic complications. 

~bLIGXAXT PusTt.·r.E OR CnAnno~. 

This is a cli~l"a'le of whi('h I Jmve hatl but s.liglit pC'rs.onal C'XJlf'l'ience. :J[. Bourgeoi!', 
in a work enLith.'d 'La Pustule ma.li~ne et <Edenw malin ' (Pa1'ili, 1801), ha:. givrn a foll 
deRcription of iL. lie tells us it is dl'rived from an animal pois.on, and th:it it is. commu
nicated to man by direct contal'l with the body of a di..;;ea:-;cd ;uiimi~I. or with a11y mat••rial 
that lias bet•n in contact with the disease. lt is found chiefly 011 tlw exposed pa1'11' of 
man, such as the hands and fate, and begins as a small 1 red, infhum·d, :rnd itchi11g spot, 
which in twe ln• or fifteen houri; \C~icuhitl'S 7 the sk in beneath the vc~icle appearing n.~ n 
<lry brown or Llatk i;louglt. ln the comse of the second day, anotlwr crop of nsicles 
ap1H . .'ars around the orig"inal scat of the disease, which run the same co11rse. Abom tl1is 
tirnt• the ~(·at. of the original disra:-;e becomes more swollen, app(•aring a:3 a defined lump 
(·• Louton") 1 thl' part:; around being redematous, and the whole sub::iequcntly sloughing. 
In this "ta~e of the disea .. e there i'I little pain, the slough i'.' alway1' dry, and tliere 1·.<t 110 

pus; the :-lougliing sprt•ad" from the $k i11 down to the suLculaneous ti .... suc in~lead of as in 
carbuncle, from rhe lattn lo the former. 

)lalignant pu,..tulc is al~o rapid in its pro,!?,Tess 1 four to nine days s1:eing i11; C'nd. It is 
usually ushered in wirh rig-ors and symptoms of dcpre:-sion, f'olloweil by rnmiting and 
great depre.;:sion; ohcn colcl sweats an<l ddirium occur, n.nd the patient clil.'." from the 
depre"'"ing iufhll'llCl:" of the animal poison before its local l•ffccts lw rn had tiuw to work. 
In young l5uLjl·c1s 1 the prospects of rcco,·ery are greater than in 1\a• nld, ancl, whc11 the 
hands arc imoh·ed, the c hance is bt!Uer than when the head is nt!Cctcd. 

'l'HEAT:'>IE"'T.-The di~l·:i~e being in its nature local. local trentm<·nt is to bC' 11r11fi·rre'1, 
and Bourgeo is tl'il s us. that the free application of some causti<' 1 such n.s the potas!'a f'uf:n, 
so as to destroy fully til e pl'imary ve:-icil·s in their early stag(', is the bc·st lrL'atment; and, 
iu more :1Ch-anct•d ca.,cs the l'Xt'i!-i.ion of the slough nnd the free u;;c of same t"austic is to !11~ 
recomme1Hle1l. Tonic~, diffusible stimu lants, and such means a~ are usually employed to 
guard again~t the tcmlcnc:y to death, are of grent \'alue. 

PERFORATl~G LLCEH Qt' TllF. FOOT. 

This affection was !'-O called by Y csigne of Abbe,·ille in 18.)0. It i;; an affection which 
Mr. ll an('oek ha~ brong-ht prominently before us in an able pa.per pub!i'.'hCd in Ilic' Brii. 
l\1ed. Journ.,' June 2Uth, l Hlin, although Cloqutt, Boyer. and XC!aton, of Paris, bn~ 
abo d(•,.;c:ribed it. ~Clatou i-:i.y::i it u comnwnccs with phlycta•na in 1he pad of the foot. 
The epid(•rmi5 is raised by a small quan1i1y of purnlc11t H'l'lllll. Others desel'il)c it as 
commcncinµ; likl' a flat corn, which ulcerates. \\'"hen this i.:; opened, the s11hj:1c:cnt dermis 
appl'ars of a ro:-;c co lor, a.nil wlien touched is highly !'c11sitin. Thi~ srnte may c:ontinue 
for ::>Olll<' time, whl'll tlic dermi:; in its turn gradua.11)' ulcerate~, and a ~mall fi,.;tnlous open-

~::gdii:l'.~::1'~.~~~~1~~:~u1~:1 :1\1;11 ~;;~JCt1i1:1~~~lo~~ i t~~l ~~::.r ti~:~~.; P'~ 111\\.I~, '~:~I "l~~t ,',i~:~~ ~ b:1111ec~~1~,1,il:~u~: 
l'xamincd by a prolw, the ~ul1jacent bont: is folt rough anti nccro .. ctl, and a se11ucstrum 
~llbSL'IJll(•lltly form~." 

ThP di~t·a"ie is prohahly hcrt-1litary, and is moi:;t ob ... ti11ate in it~ rhamel~r. gcn('l'ally 
spn•ading OV('r )'l'an;; . It i~, l10\\'CVcr, <·hiefly local, a11·I l'1111fint•i l to 1he ant1'rio1· ponion 
of the foot. ~kdil'inr ha,- littll· power O\·er it, alt Lough Fowlt•r's .. o!ution lia" ht'en much 
v;_umtl'd for ii,.; eure, ,-1ill with immflicit!llt cvidt•nct•1 nud, ll" far""' fat'l!-i. can guide u ... , it 
Kppt•nr~ J la111:m·k'~ l'Ouclti,.;ion i~ the only right one. and that. j,.., tliat in the tit~t inst:rnce 1 

wlu·n dead hmir• l':..i.;h, it ~hould be rt'mond. ''But it'1 notwith1-ta111.ling, the di,;.easc 
l'('IUrn:-:, llwn· l':tll 110 lougt•r be a que~tion that wht•n once perfornting ulcer ol' the .;ole of 
tl1c foot i.; t',.;fahli~la•d antl rc:cognizcd, it is better at one(' to remove the wholL' of the 
m«lalur::i<d Lom·s, L'ither by Chopart's, Syme'::., or Pirogoff',.. amputation ." 
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These cases :we not to be confused with the suppurating bur:o~ or lrnnions found in feet 
deformed from short or tight boots. 

ORtE~TAL SonE. 

The Oriental sore, which includes the Delhi boil, :\Ioultan sore, Aleppo boil or Biskra 
bouton, seems to be clue to the use of brackish, hard wcll-walt:r (tile Delhi well-water 
conta.ining -15 to 50 grains or carbonate of lime per g-:illon): rathn th:\n to the preseace 

(!. i}~,:'.1~~~:~~ Ir~~~~~~' ai ts~ri~~·~t~~~e~r !~;,:sr~ir AJ~~ ~y ~~· ( ~~~;l~(i'1:i~~' ?f~~;~~el;.:' i;·~i t),llZ 
an "intracrnble, indurated, indolent sore, papulur in the cal'iy, cncrn:;ted or fungating in 
the ad\'anced stages; spreading by ulceration of' skin, sinf!:lt• or multiple, often occupying 
extensive surfaces of the exposed parts of the body," and its secrl'tiou contains minute 
cell-~rowths, by which the disease is propagated. It may attack dogs and horses. 1\lessrs. 
Lewis and Cunningham {'Appendix. to 12th Ueport of Sanitary Commissioners with 
Government of lndia') asst'rt, however, that the di.:Seruse is (lf tile narm·e of a lupus, and 
should be tr(>aled as such. lnd(•ed, they describe it a"i '' iupu-; cndemicus," 'Lancet,' 
April 7, 18ii. lt i;, to be tr1·nted by personal cleanliness, the avoidance of the use or 
!tard water, the early destruclion of the sore by the caulNY or caustic, and the application 
of metallic astringents. Tonic treatment, a gooJ. diet, and if possible change of locality 
and climate ;,hould be secured. 

:\lYCETO~IA OR TllF. 'Fuxr.t;S DISEASE OF lxDIA. 

This disease ha>l bt>t>n described by Dr. Carter, or Bombay, in the' Trans. of the .:\led. 
and Phys. Soc.,' Bombay, 1861, and in a ml•moir published by Cliurcltill, 1874, and is 
supposed by him to be due to the presence of a fungus. Other authors have thrown doubt 
upon this point, and among~t them 1'". B. Lewis and D. Cunningham, of Calcuua, who 
conclude that it is rea~onable to infer that localized spots in the ti:;sues undergo degt!nera
ti,·e clurnges into a substance peculiarly adapted to the development of filamentous growths, 
the origin of which in 8ituations where no spore could penetrate must remain matter of 
11erplcxity (l\I. J. BerkeltJy, 1 Nature/ November 9, 18iG), although the disease is wdl 
recognizPd. B(•rkeley obsern:!S 1 however, that the bodies found in the disease "so nearly 
simulate fungous growths, thnl it is clitficult to get rid of the notion that they are really 
vegetable growths." (' lntellect. Obsen·.,' 1863.) The disease is more frequent in men 
tlinn in women, and affects all classes, rich as well as poor, but it has never attncked a 
European. 

The disease is chronic, and affects most commonly the foot, somctime.o;; the hand. and 
but rarely other part~ of' the body. 1t is very slow in its progre~s, and has no tcndeney 
to get well if left alone. Usun.lly it begins on the plantar surface of' the foot or the pal mar 
of the han1l, as an in<luration in or under the skin; this subsequently softens down, a bleb 
then forms O\'(•r tlw spot. and lmr:;t;:, leowing a sinuous opening, from which exudes a thin 
sanim1>l, !'l:!ro-purulent cfoidrnrge. As the disease progresses, orhcr indurations, followed 
by sinu~cil, form, till the foot or hand becomes one inclurated di::-ca>lecl mass, riddled \\ith 
holes the orifices of isinu<:cil which may or may not h·ad to bone; and in extreme ca,..esthe 

~
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'.~::f i:~l~Vi1~~;;;·~.i~l~,:~:~~:~i'.~:,~~:~11~~~~~~i{s:~i~1;,::::.i~i~f:::;{::~!)i:~o{;::i::~~~:~::~i~; 
and friable in con~iswnce, and ot' tlie sizt> varying from n pin's licad to that of a bulh·t. 
Tlte other i8 pale or ycllowi~h in color, soft and chce8y in consistcn(•e, and ot' the size of a 

~~~~:~~1 8~:=~tki~rt 1~1~~lll)~)~~u~~r;>~.:~c~i1~~ ~~l~e;~~l~0e1~~~~~ that excision or amputation of the 

'1iTART5. 

~he8~ are.growths. or the. papilLc or the skin, the papilla:- being U5lHllly elongated and 
their ep1thelml cownng linckcncd . They are common on the ltandi; und other parts of 
the body or the young, and more ra.re in the adult. When on exposed parts of the body

1 
they a~:rnmc a horny hard1wss: but when surrounded wilh moistun: or the secretion of the 
skin, they are soft and more sensitive. 

Th<' tlat wart is r1~lletl nrruca simplex, the pedunculatecl verrucn digitata; and tht>se 
arc ~aid to I.Jc more common in the scalp. l hin-e seen them on the neck, orifice of the 
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11ose, mouth, ('ye~. ear~, and nnu~, also on the prepuce and labia. I ha,·e sern them aJ;;o 
on the tongue. They or(•ur at times beneath the n;iils an<l are nry 1minfol-s1tb11ngua/. 
The worH crop of warh 1 ever saw was aroun<l the anus of a boy. 

The flat warts occa!'-iormlly come and go in a way which ran not be accounted for; as a 
rule, they are, howe,·er, per:-;i~tent. They rarely last into adult lite. but when they do 
they seldom grow or gi'e trouble. I n exceptional cases, under some local irrilation, they 
may incrca~e and a,;.~ume more the character of an epithelial cancer. "'hen on the face this 
change is peculiarly li:d)lc to occur. ~ot long ago I clc:--trop.·d an epitliclial cancer by 
the ala of the no~e. the size of a florin, that had sucldi>n\y appenred in a, wart which had 
existed for sixty years, nearly all the patient's life, and J lia,·e removed from the lip of a 

m:~:::'~~e~1t1:~~~1~ ~~~;''':.!::;':b~~~~i\t'~·l~'~f11; 1\~~~ e~1i:~ec~~~,~~1~~o~: ':~1 ~0~:~1 ~:1~~::~~e;1: 
prepuce of the malt! or labia of the femah·. Tht>~· nre pt'dtmculatl'd, moia1, and highly 
n1scular, and m·e clearly contagious. '\"arts, howcn::r, may occur at timel' in these parts 
without any ,·cnercal contact. 

TREAT'.\lENT.-Some powe1f11l alkali, such as nmmonia, to dissoke the cuti{'le, and the 
subsequent npplict\tion of tlie glacial acetic acid, nitric aC'id, or acid nitrate of mercury, to 
de~troy the papilla·, is the best plan to get rid of the lmnln or tint wal'll'. Lmiar caustic 
is an unsatisfactory and tedious remedy. Peduncnlaterl dry warts l'hould be cut off \\'ith 
the knifo or sc i~sors, and the moist may be treated in the same way wht'n not too exten 
si,·e. " "hen, howev(."r1 they ::ire extensi,·e, they may be made to dry up by the applica
tion of some powder. <.:uch as the oxide of zinc, or even starch. Powdertd fresh i:mvine is 
a good application, i\lr. T. Smith recommending it to be mixed with the powdered <liace
tate of cop1wr. The perclilori<le of iron in tincture is also scrvic<'ablc. Yenereal warts 
and orhers, when extensiYC, may be readily destroyed by means of tlit' galnmic eautery, 
the patient being under chloroform. At times excision is the bt>st pructieC'. Jn the large 
ma5~es that arc found on the genitnl organs of women, of ,·cncreal origin, nolhing but the 
remonll of the whole with the labium can be entertained; whl•n thr Ccraseur of the gal
vanic cautery cannot be obtained, the ordinary wiru instrument may be used . The hemor
rhage from the~e venereal w:wts is genPrally severe; and the surgeon should neverallempt 
to rcmo,·e them by excision, when they are extensive, without having at hand some good 
styptic, such as the solution of the perchloride of iron, matico, alum, dry and in solution, 
or the cautery in one of its forms . 

l\Iou:s. 

Using the word in the broad se11 se to include small spots of cliscolorrcl 8kin 1 and cuta
neous connecti,·e tis.8ue tumors with pi,!?ment, with or without unnatural growth of hair or 
i'ikin gland!', they are ,·cry common; few people being without one or more upon the surface 
of the body, whilP many ha,·e them in numbers. I have seen a wom1111 studded all over 
with hairy moles, the hairs h~wi11g been in some half an inch long and Lri~tly . l\loles 
are generally congenital, but at times put in an appeanrnce luttcr in life; they are rarely 
of any great importa1we beyond the disfigurement tlwy product'; oeC:t!'lionally, howe\cr, 
they drgtmerate or become the St'at of a cancerous diH·a~e, tht: mclnnolic caucer ha\'ing 
frequently ih origin in such con~cnitnl spo1s. This clinical f;u·1 1 which i;; now fairly 
reco~nizcd, i;; imporlnnl, and rl'nclcrs it expedient for the sur~1..·on ro exci:<e any mole tlm! 
has n tendcnC'y to _grow or to Lccome indurnted in middle life; for 1he melanotic is. a~ a 
rn\c1 a soft cancer, :incl, when it has onct:' nppeared, is prone 10 ~pn:a1l and multiply rapidly. 
l\Iany of the mo:;t virulent forms of' multiple cancer the surgt!on s1..·es ha\e their origin in 
moles. 

CORXS. 

These are thickened cutirle, the res.ult of occasional pressm·p, whether on the toes or 
feet, from tight or hard boots; or on the hand.5, from the nwchaniC'al irritation of tools, 
&c. lt should be remembered that they are the result of occa!'iOnal. ancl not constant 
pre~sure, the latter causing atrophy and n,b:;:orption . Not only, wrote l lunter, "1he cuticle 
thickens, but thC' parts underneath, and a !l-UCct1lus (bursa) is often formed nt th!J root of 
the great toe, between the eutis ;.rnd ligamrnts of tl1P joint, to µ-uarcl the li~ainents below." 
This bur~a forms under all corns when the pressure is llOt n'lllO\·ecl, in all old and neglected 
ca!'e~ . A corn, wh<'n newly formed, can, l.iy maceration, be t"len\ted from iti'i po~i1ion as 
thickened cuticle only, the cutis being unatfoeted; but in old corn~ the cuti;; appears to 
atrophy, and the pnpilla! to disappear. 8uch corns, writes )fr. T. timith (• llolmes's 
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Sys.,' vol. v), "may he found ba,.ed upon the fibron~ ti~~nc of th<" l'IH'alh'I of the extemor 

:~~;;'1E~~:~c~li~~;;;;,~:·;~',~",:.~l:~'.:~~l:~t1~1:'."~~~·r;~,.:·~:;~'~ob~,:;u~~~;::~~·<~~n1l~~-~:~s~ :u~rir~~ 
A corn i~ called ·' ;;;of'l" whl'n it forms between the toeF. J1 is far more painful and 

sen,.iti,-e than 1he "hard;" it grows also more rapidly, probably owing to its grenwr 
moisture. 

T1tE.\T,tEXT.-Rcmo\·e the cause and the di~ca"'C will di;;;appear. This is the doctrine 
which appli1:s to corns of nil form;;, when acted upon early. lloo1.s which are too loose are 
a.s injuriou5 as tho.:;e which are too tight; where one prc~!WS the other rub!l-, the re~;ult 
being the same. A well-titting boot, with a ~tmiµ;ht inner bordPr and broad top, is the 
best. To n·ruo\'e tlH· cuticle nothing equals warm water i and aft.er !;oaking the part in it 
for !'Omc time, or keeping the corn co,·ercd for a night or more with wa.ier drei'::;ing aud 
oiled silk, the whole mn.y be carefully peeled ofl' by mean~ of a knife. After the remo\·al 
of lhe corn, the skin should he protected by a piece of soap-plaster spread on le:.1.the r. 
The application of uitrnte of sil\'Cl' has been recomm<·ndcd . l ham known it produce 
grt'at pain, and, when H.pplicd to an infh1med corn, mucli harm; intleed, in one case slough
ing of part of the intuguments covering the liLtle toe; in old JH.'Ople it is dangerons. 
Tia~ application of the glacial acetic acid is to be preferred. "'hen suppurntion tak<.'s 
place bem:ath a eorn it should be rclie,·ed Ly a. puncture as soon ns po!<sible, and w:.u1:r
dr1::ssing applied. Bur('al swellings are to be trl!atecl as bunions. Soft corns are bbt 
treated by taking away prc~;;;url' by means of the introdnttion be1wren the toes of cotton 
wool, or unclre .... ,.ed wool, and the U:5C of some dry powder, i;:.uch a" the oxide of zinc; the 
corn soon becoming a dry onl', and e;1sily eradicated. Acetic or carbolic acid is a good 
application in oh-;liuatc ca"CS. 

Bt.:XIOXS. 

""'hen from exCl'Ssive or long-continued pressure a bu re.a forms o,·er one of the lar<:al or 
metatarsal a.rtieulation~, a" bunion" is said to be prC!l-Cnt, and die ffiO!';t common seat for 
this aflf>ction is the metatnrila\ joint of 1he great or little toe. This fact is IO bt: 1:xplained 
Ly the evil tendency whic·h boors, 3.".I generally made, li:t\·e to drnw tlte toes together towards 
the Ct'nlral line or the foot. The Cellll'al axis of the uml<·fonnecl great toe being thus 

made to dcvi:Ul! from the normal line, which runs 
F10 . 50. Fw. 5J. parallel with the metatarsal bone rhrongh the 

centre of I he heel, to an abnormal oue, in which 
the great loe itself', looking outwards, forms with 

c the metatarsal bone at tl1e joint, au angle pointing 
inward8, and the axi.:; of the toe foils far within 

b the~~~~:~1~~;;~ 1~!·\\~!1~e~~~~t~1~~~~e~0 ~i1is deformity 

v ~~1~r=ntc¥ 1~;:~~:~ir:~1s"~~~~~to:·.:~~!~-:~d~~g~ \;·l~:kg;::~ 
toe bein~ gradually forced outwards by the oblique 

Buuioo. Toe·:~Pb~~l~~~ cure ~1;:~·1~11~ 1~t~1~~1l~ ~~Otth~\1~~\~:n~~v~!;11:l'i~l~ ~~~{~:~ 
be<"ome f\a1. Too ~hart boot:::. grt•atly fiwor this 

chan~e, the foot by :-uch being com1m•,.:::.ed logi1uclinall)·, and the arch ot the tartiuS 
increa.;ed; the tot·s ('\·en bC'i11g drawn up to form angle.s with tlie mctatar~al hones-th~ 
great toe sufit'ring the 1110;;;1. "~ht'n bur~re form o,·~r tli<· proje(•tin:; bun('.;, it itS 10 ea,·e 
the joints from iujury, and at times thc:-e form O\·e1· the dor~um it;.L'if. l'nder cxtr<•me 
conditionl'i the bur .. a may inllanH.' a11cl suppumtt', giving- ri~e to ob.stinate and troublei'Ome 

!~1;;·i~;g i~111 i~:i!:e~~~~;~t~~~~r~::ri~1 4~':. ·~:ft~~~1~~<~.~~~~;~11\1~~1 j~;.n~:,~·c~lic great we may be inrnhed, 

;~~:~~~~~~~i[:(:~\~~f }'.~~:~;~;~;\~~~~;!~'.~~~ 
misplaccc.l toe~ to their natul'al )JO::iition; when tlil' gl'(:at IOC is inYolvccl, either lJy KeJ'S 
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pbn of h:win,!!: n srpnrnte compartment made in the boot 1 so constructc<l a~ to keep it in a 
straight line witl1 tht• foot, or by the simple apparatus ~i\'en in Sayre':-; work on orthopredic 
snr~l'r)' (Fi~ .. ;1), whieh con::'i~ts of' buckskin or linen caps to the toe a 1 a few inches of 
eJa.,tic wl·bbing b, a piece of :ulhe ... i\·e pla .. ;;:,ter to :?;O roun<l the foot c, and two circular 
pieces of the :-Hme d to r(•tain nil in position . E,·cn in Sc\·ere ca-.c~ this pmctice mn.y be 
succe .... fuJ, and in the old and contirmc<l cases the same is to be adopted; palliati,·e treat
ment, howevt'l'. i~ at timC'i-1 alone practicable. 

The common plan, wrote Key in 1836 (•Guy's Hosp. Rep. 1
) 1 "rt·~ortrd to for the relief 

of bunion pallina·~ tllt' C\'il, in some degree, by n:.-' mO\' in~ the pain, nnd taking off the 
pre~"urc; hut it dor~ not i;o to thr root of the evil. The pJn,.,ter::' on 1hit·k soft leather are 

~~~::~e1:11.~:~ ~~ . .._'.:J:;~.~1;:l;l ~>1~~n;~~.Yb;;0k~~~Ji~~·e1l~~es~;::.l~:/ pliant ~taie, and by protecting the 

~,e ~-:~~~~:·:: 
1

,~i';;:ii:'.;:,~~;;'.: ::·,k1~~'.~1::;~,~~, 1~~:.:~
0

f;~~~;~:~:'·~f ,:~~:~~:::~;1~'.~,'i~;1:::~:~)~i; '::!~~:~~~~~:'.;i;~ 
should be mad(•. Jn old pt'ople, however, 8ome cnutio n is called for in t•arryin~ out this 
pni('tice, 1Jecm1!'(' iu ~uch 1 wlwn.> from di~eascd arteri(•s or other causes the ci reulation is 
feeble, gangrene of tlw p:irl or a troublesome suppura1ion may ari:-e. \\'hen suppur:it ing 
~ore~ exist. they may in !ht> ag-ed rt•quire stimulati ng applications; in the middle-aged, 
the bur.;a may be laid open and allowed to granulate, or be• excised. Jn the early siage 

~:~1~11b~1:11ii~t~1· ,t';,~1(1~ 1 ~~\~~11~;.~:~m~:aS~1i~~~g~;:~~is ~~~~t1~: o~i~\1::1 ~~~.~: 1~1;~:~~ ~~1,>~>l~~~~~0d~d~t· ~~ 
me;·~u:·j~~ t~;::t~::.~;~,t~,.~~not;~~e~joi 1~~ 1t:.ol~:~~:~;:~:~t . ~h~0~·a;~ ~~!~i:c\~~''e to be treMe<l by 
inci ~ion of the part.;, cxci:<ion, or C\'Cn amputation. 

Ix-cRowx To•>xA11.. 

This iR a lrouh lrsome nnd painful affection, a.nd is more commonly met with on the 
outer ::-id1• of till' ~rC'at toe-nail than on the inner, though it mny oreur in both places. 
Jt is u-.ually caused by cxl<'rn:tl pre~;;:ure upon the soft 1.art,,, the movablP soft parts being 
prcs~ed npou tlic immovable nail. As of'tcn as not, it is tlur to tile collt:etion of cutic le 
benea1h the ctl;.re of the· nail. thiR cu ticle actin~ a.s n foreign body an1l by it s pressure 
causing ulcPrntion. Fleeration ha\'ing once been set up , lhe healing proress is pre,·cnted 
by the pre::-e ntl' of this cut icle, togeth('r with the prcs~11n· of the l'dgt• of the nai l, and the 
soft parts co,·ering ir iH . Fungous gra.uulatiom:, a" a co r1 1'equenet·, t'rC'quently form, and 
copioui- cli~cluugc t:ihs place, the atfoC'tion being- attended with se,·crc paiu. 

TnEAT\IE:\'T.-Tlte disca.:e bcinµ; the resul t of prcs.;urr applied from without in the 
~hape of tight hoot~, or from within in the t'onn of indurated cuti cle bcn~ath the nail, the 
surg-eon's main ohjl:ct in the tre:itmt•nt i1' to take away the c::·a•iting c·ause; and, when the 
C'Ollt•ction of l'util·lc cxi.:;t;;., by the careful introduction of a probe bt•n(':\lh the nail, 10 pro
cure the eniJ..:;ion of tltt• forci~n hoilr. Jn t:arly cx:unplt'i of the di ... ca-.p this trcatm!'nt is 
oft('ll suflil·i(•nt. " "ht·n external prcs:-ure ha..:; been the (':lU:'iC'1 and ulceration cxi1'ts, the 
soft part-; may 1.Je carefully prc:-.~cd away from tile sharp ed~e of the nail by the careful 
i11troduNion bPncath the o,·erhangiug integument of a ~mall roll of lint, which should be 
well 1wc•;.;,;ed down to the botlom of the sore, and fix('d in po.i;;ition by means of i::trapping. 
nppliell ~o a .. "i to draw 1hc soft parts away from the nail. This trmtnwnt, by removing all 
pn'"·"Ure from tlie sore. ns a rule, being succe;:;sfol. " "ht•n Ilic f'uu-
gous ~ranulatiOHfi: are rx<·e~si,·c, and the dii'ehargc prof'n'il', the free Fio. 52. 
use of' :\lum, oxi1le of zinc, lunar caustic, the solution of the pc1Thlo-
ri<le of iron, or more particularly tbe powdered nitnit c of' lead before 
tlir appli('ation of the lint, is of great value. After one or two nppli
c:ario11~ of' the lint, in the manne r p revious ly described, the sof't. parts 
will have lwen so 1m•;;:,1wtl to one ~ideas to expo.:;c the cdgC' of the 11n.il 
with the 1mrfocc of 1lic ~on·; and, under these circumstances, Ilic lint, 
or a pireC' of thin sht'e l lt'nd or tiufoil, may be cart'l'ully introclu('cd 
beneath till' c·dg-e of the nail , and the dressings renewed. Under this 
treatment :\ rapid cun· rPaclily cn1'Ut'1', and if no (•xtcrnal 111·c!'.;ure b~ 
re-applied, and the nail is allowed to grow up in its normal square 
form, tllt're will IJt• no r('('urn•nct'. Jn se,·ere cases, where the soft 
parts so on·rliang- th<· nail a~ lo be unaffected by the mt·nns here su~-
gc.sted, or, in which 1hc 11:,il perforates the soft pn.rts (Fig. 52), tlic /1rt'llrurlit1gno1l 
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;:~l11;~~l:~'.;:~;:.;~~~~~:1:~~;:~2(~~~~;~~~:i:.~,\~~;~~~';~~::::!:.y;~~::~~~::1~:'.~:~i;;~~;~~;i~f~,·! ~;.·\: 
repetition of 1he afft.clion. 

of ~~~~el1~t~~; 1~\~~1{01,1;":t1 ~·~;,'! r~ ~~l~~n:~r tl~~~,;~~:i 1i'n i ~\ ~~~~. 1~~ ~,~!;,d ::n ~e11~;:;1~~~· ~!~:~~~~:: 
to take away a Y piece from its centre, to ::.crape or notch it, nn• only temporary rcmc1lie~. 
They may succeed for a time, and allow the sore to ht>al, but it i:. certaiu to recur in all 
seH•rity, as soon a'< natur(• has restored the parts which the surgeon ha.:; injured. 

To fut the corne r of' 1he nail, under the idea that it i~ the offonding- body, is a futile 

}~~~~:~~Ii:~~; n::i t~;~-~t:~i· ~}~cl~;t:~e1:~1~:: 1~~a:~,~~.~: ~~·i~:f ~vii~1c:~:~~; t~~::~ 
1 ~~oe~i~, Li: :~~~~1u~·~o~:~ 

that the soft 11ar1s arc in no way pressed O\'er its ctlgc. 

0!"YCIIIA l\lALIGNA. 

This is a di.i;ca~e of the nail mn.trix, and a far more Sl'Ycrc and ob!'tinatc affection than 
the last. J t is found 1no..;t commonly in unhealthy child ren, anti,:\" a rule, is started Ly 
some local injury, :;;uch as a squecz(_.. It commences as a swc:lling of the end of the toe 

~; .~ ;~~:,~~:;; w~ :.~ ~~~~1~1 ~~l~o~:~~r•;;~ ;:~11:~~(:~1t:~;~1 1;~~~\:~n~~~:(:,1;~~~!1~1~~~~i I ~~~~1 ~{':~:~~us ~':1~~~ 
which is often fetid; the nail it:"df loosen.:,, sometime.:; fall" off, or eilher flattC!nS out or curls 
up at its edges (Fig . .53) . When this occurs a foul ulcer is \'ii;ible Lencath. In extreme 

F10. 53. FIG. 5-1. 

I 
) 

(]! 

Acuteonychia. Chroniconyehla. 

l':V•(•,; tlil• atli:cied part-; ao:~ume a flat
tt·1w<l bull.Jou.s form, ancl look as incur. 
able as any lol·al atfec1ion can well 
appear, and, in nue in~tances, 1l1e cli.:. 
ea~e i1wol'"es the la;;;t ph:dnngeal joint 
or I.Jone. lt is 11e,·cr found in orlit• r 
tl1an feeble and c·arhectil' children. The 
worst case I have seen of this natun• 
occurred in a chi ld ,a~t. 10, i11 whom the 
fin~t·rs nnd tliumho of ho1h h:\lldi' wt!re 
i11w1hed, and had f•xi~tcd for yea r:; . 

Tl?EAT'll~!"T.-ln fa,·ornblc and not 
extreme examples of tbi:; n.ffoe1ion tonic:; 
internally and wat{'l'-drc:i.sing externally 
sufll«e to brin~ :lUout a cure; while in 
other:;; more :u·tivc local trc;\tment is 
called for, sm.•h as the application of 
some mrrcurial lotion, as black-wash, or 
Abcrncthy's lotion (fornwcl of the liquor 
polas,;:.c ar,;l•nitis 5ij to 5.i of water) or 

~~=a~~~~'~x ~~~l:ti, 1;~;~11 :~~·1~:." ~111::·~~-u 1!~~1~ 1 :i· c~~~ tl~t\~~~:~ ~l1'.:~~ v~f a~:::;;~;~,~;~~ u~I~:~\ ~11~;~\i<~ 
always be adopted in ob1'tinnte cao:cs. The cmc was at last effl·ctcd hy making a clean 

;~~:::::.·i:.·:~;~:~~:i~ ·~;~~~:~'.~~;, ~fE:'.'~,~~~~~~~~:e~~~:i:7~::~;;
1

~,~~~,'.:1~0 :~~~~'i'."~:~d :~~:: 
being llf!'Onizing and <lcm:wding surgical interfere11ce. Fig . .5·1 was tak('u from one oft.he 

~:~~r:~~:;.~,::~;~~'.1~~1'.'~::,~~r~~~~r:~ ,~~~:~:ii,:·;~f .~~1,~::~::~~:,~:i'.~~~:;~~:£~~~\·.~t;:~~~~~i1j'.~'.,'.~;: 
necessary. 

The disease may at times h::n·e a syphilitic origin, when it will be wise to adopt specific 
treatment. 

OTHER D1SEASES or TnE NA11.s. 

Vnder the influence of some acute diseases, the nails cca"e to p:row, and the arrest 
becomes manifest, as COllYalescenee advances, by a trans\erse groo,·c in the nail, while 
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thr width of the groorn denotes the duration of the arrC'sted µ-rowth. As a rei'ult of 
hereditary Ryphilis Mr. H utchinson has shown, lltat the nails may become completely 
ri<l~ed. while even in arc1uircd syphilis, 
llut('h im:o11, \\'ilks, and Fa~ge have fairly 1''10. 55. 1"10. 56. 
prornd that the nails may become narrow, 
thick, ill-formed bodies, 01· conciwe, rough, 
and blaC'k . 

Psoriasis affocts the nails ~Om<'what in 
the snml' way, the nail thiekcning and ~plit
ting \'crtically, and in f<n·11s, Fa!!ge has 
shown that 1hc parl may become thickened 
and of a yellow ('olor from the interstitial 
clt'JJOi'it of the pnra.-:i tic di::;.ense. W ilh, in 
the' Lancet' fo r 1868,a nd F'nggc, in cGuy's 
J lo~p. Hep.,' 1869-70, ham written fully 

~~~l~h=~~11P~: 11 :~~b~~t ~!:~.f:c:!i,e ~.~:~.~S ::1~~~:~~ Horny grow~~1 rrom Leoeath Ungual emtosis. 

Thi . .;; condition i.o;; .o;;:iid to be common in 
phthi:;,ical subjl·cts, but in s11rgital dit:<en"c 1 hiwc often ob~en·{'(I tl1e s:amc condition 
:-ippear during illness, :-incl di'."appear a~ strengtli returm:d. l r<·gard il only as an Hi<lcnce 
of fet•blc powf'r. 

Horny growths occa.o;;ionally spring up beneath th<' nail, as seen in Fig. 5.5, and 
ungual exostosis very frequently appcars-whicl1 i~, a bony ourg:rowth from the 
extrl'me phalanx of the great or other toe, as seen in Fig . .:>G. Hoth require excision. 

ELEPHANTIASIS. 

This trrm lms beC'n applied to I wo very different disl.'ao;es, the Elephantiasis Guecorum, 
or lme leprosy1 and the E!ephantt'asis Arc,bum, or Cochin or Bcubmloes le,q. The former 
is probably const itutional, and app(~ars as a tubercul:~r affoction of' tlie skin, more e~pe
cially of' the face, :tflendcd with some loss of' scn!'at ion. lt is usually 11sl1c1·ed in with 
sli~ht fohrilc di~tmlmnce :md loc<1l cedema. As it advanees, the skin thickens and the 
tuUl'rclcs m11ltiply; the dil'ea.sc spread.-:;, and involns 1he tongul', mouth, no:;.e, cy<'>;, and 
cn·n laryux and 111nw. l n cxt_remc ca:::es ulcl'mtion anr~ dil:icasc_ of rile bones exist.; Llie 
Auhjec:ts or the ;Lffottion dying from exhaustion, if not lrom sulfoeation . I t is, happily, 
rare i 1l 1hiR C'o11nt.-y, al thou71L it do('S occur oeca~ion11 ll y; it is, howc\'Cr, common in ~or
'ra_Y, in the i\kditt·1Tan1·an, and in the 1ndics. Dr. \\\·bslC'r, in the' :Mrd.-Chir. Trans.' 
for 18:5.t, and l\Jr. Oay

1 
in tlic '?llaclra:'I Quart. Journal' for IX(i0 1 gi,·c rnluable informa

tion on the subject, and Dr. Carter, in the' Trans. :\led. and Phys. Society of llornbay,' 
ml. ,·iii, new !oicril'S, (•nters fully into its pathology. 

The disease has Let.•n rcg-anled as incural>le, although. :-i11<·c the introduction of the 
Gm:jun or wood oil hy Dr. Dougall, of the Jnclian )lcdital 8ervil'e, i11 1Hi3, hetwr rc>'5-ults 
oi' its 1rca1ment may be expected. The oil is u:-;cd as an external applil':1tion. made into 
an emulsion with lime water, in tlie proportion of one pmt lo thrt•I.', anti should he well 
ruhhecl in twice a day for two hours at a time. Jt hn..o; also to be tak('n internally in two
dnt('hm doses mixed with the same quantity of' lime water twict• a day. "'ith this 1n•at
mcnt the t111Jercles arc said to ::.often down; and in their placl' \\ale.-y blcbs form, wliirh 
burst :uid di~charg-e a clear serous fluid, and then the induration graclunlly subsides. The 
oil taken intl!rnally is a. diuretic and purgn.ti\"C. 

To the surgeon the second form of elephantia1'i~, or the EIPphantiasis Arnb1rm, i.;;;; of 
the greatest interest. Jt is possibly a. local attection 1 and quite di,.;;tinet from !he !me 

~~~~:;~t{ ~e1~ ~ ~~~l'~~::;~s ~e~~~~~11·~~~ ~ t~~\~· ~~ ~tl~~1~1~~~1 ltl;~ n11~~:·L~;~~1xi\\·~~n:~1i~s~~i1;1 i 1~ ,!!;es~~~ t ~~ 
neous ti~~ued of :u1 organizable miitcrial, whereby the int<·gumt•nt becomes hypertrophied 
nnd great ly thi<·hned. In advanced disease the skin falls into great folds, and, between 
tl1c:se, fissures form, which subseq1U'ntly pass iuto oozing- ulcer.'! . At limes the foot and 

:~~l:~;~;:;,~'.'.~2,~~i'.:;~l~.;;~~1::,zi~~.l%~:~~i,;i~~~'~::~l~'.;;:;:~:::;~:;:~~\:~:;~~"~~~1~1':;•~;!~~ ~;~~<~: 
lean·s some ex1ra thickcnin):!: behind it. I Jia,·e oU!<crn!d this very clearly in one el:ie, 
ancl hM·1• no 1lo11ht. thnt the eryllit•ma ha.cl some distinct relation to the disease . 

Dr. Wisc, of Cail'ntt:i, in 1 ~33, looked upon the disease us one of the YCnous !o!ystcm, 



~~~~t~~~~i~~~~~~~~~t~f ~;~t~~~ 
rnc~:~.~~~~1\\1:11::yot~0~~~, ~;~~~~,~~~~I~~ ~1~~~c~l~1~!01~a~ocsp~:~~~~1~1 this operalion (in January, 

~1~cfl:J~ct::~~ \l~e f~~11~,~~~~i~ 1~x~l~~1~)1:·\~~1 ' 1 ~~f.ub~;;e~!is~1 i1\~ ~':~1e7t~i 1:1~;~i\l~e ,!::~j~)~~b~;~l~:J~~ 
the' 1\led.-Chir. Trans.,' lHGG, and the benefit of the operation was most striking. It 
occ·urred int.he ca~e of a. " -t'lsh girl, mt. 2.); the disease had been of' two yea rs' stn nclin,!!;, 
:tJl(l was spr<'adi11g. The thigh of the affected limb (F ig. 57) measurml t.wenty-sernn 

FIG. 57. FIG . 58. 

('aseofelephiu1tia..hArabumbeforeandaf1ertheap1illcatiouofaUga1u1·et'llhefcmor:\l&rtery. 

in('hes round, and the leg- nearly twenty-three, the affected le,g bein,g nine inches in cir . 
cu inference largt•r tl1an th<' 1'011ncl one, and tlte thigh sernn. Five weeks after the ligature 

~~·<~ 1~~ ~ ~ ~ e;·i1 :1~~ i~;:•: 1~:'.~~·i:.~'.
1 ~l1~:1t 1 ~~.71t~~11 :11~fl1~~·~e:!1!i 1~~~s;~~~;~tu11;~: 1~~·~ 1:1 1~;:~~~:c1

1~~: t~1:~~i~~ 
5tl. The rapitl tlii:~1ppcaranee of the thickc1wd tissue \\'as very l'Cmarkable. Since the 
opt•ration. the girl has µ:one on well, is compnnion to a lady, and can now walk ten or 
twdrn miles. The limlJ becomes sli~lttly reclernatous only on O\"Cr-excrtion. 

J litn-c p<·l'fonnecl the same operation three times sinct•, but not with simi lar success. I 
liµ;atnl'Cti the fomoral artery of a man who hatl the whole limb in\"olved, the thigh being 
only ~lightly so, and, for a time Herything promised to be as successful as in the case 
prc,·iously recorded; but an attack of erythcma. came on, followed by renewed swelling 
of the extremity, which nen!r disappeared. ] n thi~ case the size of the i:mperfi<'ial femoral 
arlC'ry was extraordinary, the loop of' thP, s.i lk liµ;ature when it came away being capable 
of nclmitting a Xo. 12 c:\lhetcr. The vessel set•mNl to be nearly the diameter of my 
fi11g(>r and was very thick . In a more recent case, howc\"er, g:tngrcue of the foot, followed 
by dC'ath, took place. 

When this operation is performed the ,.C'!'<Stl sl1011ld be ligatured well above the disease. 

~a::=~ ~~!c~!~\L:L, l~'.\~~!;~~1~:~a:1~~~ :t~1~~:~~' \11la~-~G1~0 ~1\\~le~u~.~~j~~~~lc~~L::f~~ ~~1;1~;~!~ Fayrer, 
"~hen :.;u rgical interference of this kind is not applicable, elcnition of the affected limb 

or pressure should be employed. In scn!re eases :unputation may be cullccl for. 

ON PARASITES. 



ON PARA.SITES. 

rate, the worm g<'ls into the subcutaneous nreolar tis::iuc, where it remain<:., Busk tells us 
that it d()('s so usually for about tweh·e months, although it may le eig-htcen; when 
m;~turc amt the time ha . .;; come for the di:::;c11arge of the cmlt1·yos with '' h·.c1i ii is filled, it 
mahs its presence k11own by 
boring the skin, protruding its 
head under the cuticle, raising a ~-

~:~,~.~~~~l i~~n;,i~~7.1 ;u:ih~i~~~I)~~~~;~ \ 
nally. 1 

Tile first mrrnifostation of the 
disease is usually a circular blcb, 
a'i reprc.scnlcd in Fig . . )9, al
though it of'lcn happens tll<~t pain 
aud st itfness Qf the affrcted part 
l1ave been complainPtl of' for some 
tiuw JH'C,·iou.sly. The Lieb con
tains sero-purulcnt fluid, and the 
surgt·on, in order to find the worm, Guinea-worm blcb just cut ~~;i. ~!~s?2Lltt, •.\leJ. Tim~~ aud G:u.,' 

shonld cut the raised cutide off. 
"There will thc·n be seen protruding from a little hole in the cPnfre of the drnucletl cutis 
one or mart! inches of the worm of the size and color of vermicelli or of a wax match . 
The surgeon now makes a small quilJ.\ike roll of acllic.:,i\·e plaster, rolls the worm around 
it, and gently draws as much as will \!Ome without the risk of brl•aking: and this is 
repeated d:1y al'lt"r day, till at last the tail, which ends in a f:.mall hook, ('Otnt·s \\Ti~gling 
ou1, and the ca~w is at an encl." (Druitt, ')led. Times and Ga.z.,' Jan. :l 1 187~ . ) Und<•r 
the~e circumstances a rapid cure takes place. Shouhl tlic worm break, n. subcutaneous 
abscess is almo~t :mre to form higher up; and when this is opened a loop of' 1he worm can 
most likl.->ly be got out on a probe, and so be extracted as before. 

At times no bleb forms, but merely a subcutaneous absc1::ss. In excC'ptional ca~es more 
than one worm m;iy exist. Druitt quotes a case in wl1ich niueteen liad been extracted. 

Considl-'rnblf' l'OllStitutional dist11rbancr often attends these loC'al clt:111gef:.. 
Chigoe, Chigger1 or Gigger, or Sand-flea.-Tbis is f'oimcl in the WPst Indies 

and in ~outb America, but the impregnated femnle only infects man. lt mn.kes its way 
beneath the nn,ils or between the toes by rneims of its long proboscis, and, having gai1wd 
an entrance, rapidly increases to a white globular Ycsiclc the size or a. pea. Some locnl 
frritation attcuds its presence. To prevent. trouble, the ini;:;1::ct shoulU be carefully turnt>cl 
out of its bed by dilating the orifice through which it entered with a JH:~edle, care being 
observed not to rupture the globular ,.ei:licle which contains the Orn 1 for if the:-e escape into 
thf' <'Cliular ti~:-uc the accident is often followed by tedious suppuration an1l nkt:ralion. 

T he echinococcus or hydatid, the larrn of the ta:-nia echino<'occus, i:s a common 
e11tozoon in the human subject, and it may exist as a microscopical object, or as a cytit of 
many inches in diameter. It has highly elastic laminat(•d W<llls, lined with a granul:tr 

~~~1~1r~cf 1~~, ~Xil~cl~1~~~~~l~ni/~c;~:~~I~~ ~~~s~~~~t~!:ho~ ~~~ys::~·11:~:~~~i~~ i~i!~1u~.dio{~11~~1~·::~;~1~ 1~~ 
clear, watery, 11011-all..111minous fluid, in which at times float some ttcnia head.-; or scolices, 
the so·callecl echinocotci, or in which are foun<l the hooklcts which su1·romul the liea<l. 

These hydatids nrc met with in any part of the cdlulnr tis~m~ of the body-in the 
Junµ:.:;, liver, abdominal cavity, pelvis, and e\·en in the boncS--:t specim<'n exists at Guy's 
in \Vhich the :;pinal column was so aftl-cted. I ham seen them turned out of the breast, 
tongue, tliyroid gland, peh·is, Yagiun., uterus, tliorax 1 a.nd Lladdcr, and have remond a 
<·yst containing them from the musclt:s of the neck, axilln, and thigh, as well as ba.ving 
lrL•atecl manv also in the lin!r. 

At times· :rn acephalocyst conlains many secondary cysts. I remO\'ed a basinful from 
one occupyi11g the pcl\'i.s, and they were of' all sizes ( 1 Path. ~oc. Trnns.,' \'Ol. xvii) . 
llydaticl tumors arc to be recognized by negati\·e symptoms i they appear as tense, globu
lar, elastic swellings in a part, and give rise only to surh symptoms us are Lo be explained 
mechanically by their presence; when dead they gin:: rise to suppuration. 

T1n~AT:.11~NT.-Tliis must vary with the position, size, and growth of the hydatirl 
tumors. "'ht!n the pa.rni;;ite occupies some position in the bo1ly out~itle one of iB gre: t 
cnvities, and ('an be tunwcl out of its bed by nH:ans of o. fn·e cut into it:-; ca1sulc, no brttt>r 
treatment is required. "'hen it occupies one of the abdominal ,·iscera or one of the 

10 
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st>rons ("avitie<;, it shoulc1 be left alone, unles" from it" size it interfere . .;; with important 
funl·tions or thr<'nten~ life, hut thi" poiut will be discu<;<;etl in another pnge. 

The cysticercus cellulosre
1 the cystic scolex of' the common tnpttworm, is found 

::~r 11;1t~1~:1:11~~:oir~ ~~~~~~ ab:cl11~~Y~~~c~~~~; r,~~·:i~\~~a~f ~l~~1;
1 

;mt~1~ 1{1~~il ·~ei 1~~ 1 ~~1:~~~~~~~~a::~~;~ 
charactcri;.;tic hookier~ . It is found more particularly in the muscles and intermui;:cular 
tii::"uc, nnd may alfrct the viscera as the former hydntid. h is known LO occur in the eye, 
brain, IH'art , &c., :\nd can be trcnted, when interference is calli:!cl for, by an incision into 
tht:> part and removal. 

Trichiniasis will be considered in the chapter devoted to the affections of the 
mu!:iclcs. 

SURGERY OF THE LYMPHATIC SYSTEM. 

CHAPTER V. 
JXFLA~DIATIOX OF THE LYPHATICS AND THEIR GLANDS. 

T11E nb::;orbcnt glands with their ducts, are liable to inflammation, "adenitis" or "angelo· 
leucitis," and thi s action is probaLly the result of the absorption of some septic material. 
lt io almost alwnys associated with a wound, punClured or open, inflamed, suppurating;, 
11<-'aling, or scabbi 11g; with i:;ome point of irritation or suppurn.rion, e,·en n. papule 01· pus
tule; with i:.ome centre from which morbific e lements may be taken up. ln what is called 
a si mple wound the inflammation of t he absorbents may be acute , but in poisoned it is 
violent and <liffosed. The inth1mmation always follows the cour!l.e of the absorbent~, 
lC'ading from the ce ntre of absorption towards the glands, that is, towards the body, and 
it nrve r sp ren.ds backwards. 'Vhen it has reached the glands, the diseased action ceases 
to ":ipr~ad; that is, it expends it s force upon the group of ~lu.ncls in which the abso rbents 
naturally end and does not extend through another oerics of absorbents to a second group. 
The morbific material i:s nrn:sted in the glands, at least, such is the usual course of the 
atti:ction . " ·hen pya>mia follows or complicates the case, it may be open to question, 
whctlier 1hc poisonous flni<l circulating in the lymphatics )ins not been allowed to pa~s 
into the blood through it s u::;ual channels, that is, through the inffrtmt'cl glands onward", 
but it is at l(•a:-t as probable, that the same septic ma1erinl that poisont:d the lympha!i<·s 
imd 8€1 up intlammation in the tubes and giands, was taken directly into the blood through 
the ,·rnons dwnnel!'l. thus giving rise to blood poi::oning. 

Absorbent inflammation usually manifests its prcsenre in a definite way. Pain 
in some of the glands and tcnderne~s are generally early symptom~, and, with these, or 
::oon following tllt'm, will be seen a band of ret.lness, varying in cfornieter, leadin~ from 
rhc wound or inft.•cting centre towards the gland. This i ed line may be continuous or 
inll'rrupted; it mny be a thin strrak or a broad stripe of redness, and in some instances 
so ra1liate i1110 the s111Tom1 ding tissneFo ns to simulate erysipelns. The whole line of rccl 
llt:'Fo:< is very painful , :rnd with tlwse loe:il F-ymptoms there will be nl;::;o some febrile dis
tur\Jnncc, vcrr prolmbly the attack will be u~hered in with !\rigor. It should be noted 
tlial the re<l lmL'S follow the course of the ab~orbcnts and 11ot of the ,·eins. 

lJnde.r farnrable cirrumstances and treatment these symptoms may subside, and the red 
line, with the swellin l? of the gland:s and cellular tissue around the inflamed parts, 
to~ethcr with the consututi\1nal symptom8, will disappear. 

ln ll:'ss fa,·orable examples suppuration may take place, either ns a local or diffused 
suppurat ion of' the affected glands and surrounding Cf'liular ti~Foue; as a lo<'al abs<'eS:S in 
the c~urse of the lympha~ics, ?r. as a series of local ab!'lce~:-o.<'!I.. In extreme eases the sup
pumt10n may partake ol a diffused character, such as tliat already described as taking 
place in phlegmouous erysip1das. 
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\Yi th the~e )oral chnnges the con!lotitntional symptoms will a~~ume different feature~; 
the febrile disturbance proLably being great, but marked by depression; rigors may repeat 
them!'eives at re~ular interrnls, these generally indica1ing some ~uppurativc proccs::. 
\\"ht'n typhoid .symptoms appear with rigors and sweating, the cal:'e has clearly become 
one of blood poi..,ouing or septic:I'mia. 

There are thus three different classes of c:1ses : 
The simple, terminating in rc:-:olt11ion; 1he more ~ever<', ending in local glandular or 

lymphatic suppmation; anti the complicated, marked by diffused inflammation nml sup
puration with gt'nernl blood poisoning. 

ln the simple form, the poisonous element is probably of a diluted or but slightly irri
tating nature, and i!' generally some altered secretion of n simple wound due to ('Xternal 
irritation. In the more complicated or severe form:;;., the poisonous elenwnt is of a more 
acti\'C kind, nnd has been either introduced from wit)lout in the form of a distinct animal 
poison, such a!' is derived from a dissection wound, or the bite of an animal ; or is gC'11e-
1T1ted from within, as seen in puerperal cases. 

]nfla.mmation of the absorbents, erysipelas, phlegmonous or otherwise, and septieremia, 
are all closely connected. 

The effects of inflammation of the absorbents, howe\·er, are not constant or alike in all 
ca.,es. Jn some the glandul:ir enlargement alone i1; to be recognize<!, with more or lc~s 
exten!i:i\"C suppuratiou of the glands and their surrounding connccli\'e tis .. ue, without any 
~xtcrnal evid(•nce of inflammation of the lymphatics leading to the gland,-. Jn others the 
red line of intlamed nb~orben1s will be ,·isible without glandulnr complica1ion, or little 

~:r~ .. ~~~n 0~ ~11~~ 11 ~):;l\~>ll111;~\~0:1b0~~ 11;1:;~ai~dille ~~a~!~~~~st~l'~;r:u~:;:~r~~~i~~:l>J;~~~\~~ 11tl~~11f~1~:~r 
local abscesses. I haxe sct>n in a. case of absorbcnl inflammation of the forl'arm and arm, 
four di11tinct nbi::cesses in the linf' of inflammation, with only axillary p;bnJular tenderness. 

Occasionnlly the lymphatics appear ns a hard cord bcn1:ath the skin. Jn a ca.;c I had 
under my cure some years ago this cord remained kml a.nd contracted for many weeks 
af'ler all signs of inflammatory action had ceased. lt occurred in a gentleman who was in 
the habit at 11ight of going through some simple muscular ext:rciscs, and in doing this, the 
cord in the arm snapped on the inner side of the biceps. ] saw him a few minutes after 
tile accident, and fo lr the two ends of it, which were apart for about an inch. Next 
morning the thin sk in covering the anterior surface of tliP forenrm was ell'rnted, loos.e and 
haggy, from the efli.ision of tlui<l benea1b it. There were no si_gns of infbn1111ation or pain 
heyond local tendcrnes.s at the point of rupture of the lymphatic cord. ln fonr or th·e 
clays the fluid was reabsorbed, and conrnlesecnce re'i!Ored, the h::ird cord gnulually dii::ap
pt'aring, and all trace.s of its separation becoming lost. I looked upon the etl'u:;cd fluid :is 
lymph that had b<'en poured out by the di\'idcd lymph tube, and which had been taken 
up again. I haYC not seen a similar accident since. 

This absorbent inflammation is mo~t common in the f'xtremities, though it nrny occur 
anywhere. There seems no tlouLt that a large num.her ol' the ca.,.cs of glandular ahsce~s,..s 
are of this nature. I>cJ\'ic abscegses in women are known to Ue of this kind, because pll'; 
has been found in the abgorbents of the part. 

Glandular suppuration in the neck is, from its position, a dangerous affection, the con-
11ectiYe tissue of the 1iarts being so loose, nnd the fa•<."ia COYering I hem go firm. that bur
rowing suppuration oftcll takes place. These clce1Heated suppurations shonld be> opened 
early, and a~ soon as any local e,·idence of pus exists; an<l in tliis way, ,·iz., hy cuffing 
through the fai::c:in wi1h a lancet, and thrusting a director or forceps into the deep eonnec
ti,·e tissue. l have opened Hn abscess at the ba;;:.c of the tongue in this manner, from 
beneath the jaw, with an excellent result. The swelling affected <lcglutition and respira
tion, and threatcnerl lifo. 

T1u:ATm·:N"T.-\\'l1cn any indications of absorbent inflamnuition ::how themselve:;, the 
wound or so 1·e should be well cleansed, the scab remo\·cd. and any collection of pus let 
out. The aflCctecl limb should be raised, the foot, when in\'olved, brought hightr thau 
the hip, 1lie hand or elbow than the shoulder; and warm poppy fomentations :;hould be 
applied along the whole course of the lymphatics up to the group of gland,; in which they 
fl•rminatc. 8omt• surgeons, particularly the French. a<h-ise that the inflamed line should 
be pencilled with eau~tic, and dry wrirmth applied, such a~ cotton wool; but I prefer the 
practice already indicated, as it seems to gi,·e more comfort. Leeching is rarely, if e,·er, 
rf"quired. 

Ae ~oon ail suppuration :ippear.,, the absce:;s must lie opened, whetlit·r 1hi!i: follows 
directly u1 on the intlnmmation or subsequently; inasmuch as suppuration at times is ,·ery 
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:PlS:~~~~~~;:~£:~!~~:~7f~~'.j~~;,;~;.~~::::.;;~:,;~; 
tonic~ may be :ulmini1'.tcrcd, and iron is the l>e:;t. 

]n chronic cases, wl1ere induration in the track of the ducts remn.ins, mercurial oint
ments and friction arc some1imcs valuable. 

Glands a.re H!l'Y a.pt to inflnme after fenrs or the cxanth(•mata; and particularly those 
in the neck. These affections often give ri.sc to much local distrP:-;.::.. Jn patients who 
are not ext remely feeble these enlargrments, as a rule, subs ide by theme.ch·t!s under care
ful manage mc:nt. Jn cxceptionnl cmws tile~· suppurat e. 

l,ocal warmth applied Ly mean::; of' cotton wool , 1onic·s and nutritious food, are the best 
remedies; but when suppurntion threatens, warm f'omcnl:4\ions arc more gratf>ful to the 
patient. Absct•si;;cs should be opem.'d cnrly. llPfore opening, howcvc1·, it is \\'('II to try 
wliat drawing-off 1he pus Ly llll'l\11$ of the ''as11iratol''' may accomplish, repeating the 
Opt'rn.tion as Lh e pus re-collects. Jn some in::1tances a cure rnay be eflt>cted by these 
means, and thus a s<·ar i1' 1u·c,·ented. Should it fail, an inci i-ion ought to be made. 

The local application or iodine under tliese circu mstancei:;., ahl1ough a common remedy, 
doe!' not appear to be of much "alue. 

Chronic granular enlargement is a nry common affection. "~hen found in the 
so-called i-trnmous f:.ubjcct the <li:-ease i~ regarded as a strumou:; one of the gland:- 1 yet it 
is Ycry dillicult to lay down any definite cause for i1;;; appearance. 1t i!l found in the 
strumous and feeble chiltl 1 it is 1rue, as a thronic anti !<lightly painful enlargement of a 
gland or glan<ls, more particularly those bt'neath the jaw and about the neck, and comes 
on :-ometimes after exposure to cold. some slight il111('.::;s, local irritation, or without any 
definite cause, often subsiding i:;pontancously on the removal of the eau"e or on the impro,·e
ment of the general health. There always exists. probably, i:;omc loca l ca.use of irritation. 
At times these glands suppurate :rnd lea,·e ugly sores, the ccll11 lar tissue around the gland 
becoming destroyed and the skiu consequently uudcrmincd . Tlic pu1' from these :;?:lan<lular 
enlargements i!< sometimes ill formed and curdy; and when it atknds the breaking down 
of some old disea<;;e it may contain chalky deposit, this being some degeuerated or dried
up t.ubercnlous or 01hcr mn.th.·1'. 

H-odgkin's disease of the glands.-Tliere is, however, irnother chronic enlarge
ment of the glands that appears to dilfor in n.11 'niys from the local enlargements to which 
attention has just bc1•n drawn. It was first described Uy Dr.] lotlgkin in the• ~led.-Chir. 
Trans.,' ml. xvii, and may be called Hodgkin's disea~e of the g-land~, or, for the sake of 
disti1wtion, glandular tumors. Jfo obsen·ecl it first in the mcscntl'ric g'lands, though any 
or all may be affocte<l. Jn it the g lands become very murh enlaq:rcd 1 e\·en to the size of 
an eg~, and npparently more numeMus; they present a ~mooLb external appearance, and 
J1a'e a ~oft semi-fluctuating elastic feel. On secrion 1 the surface of the gland presents a 
smooth, bloodless. semi-tran:-parent , loo~e, succulent structure; micrOt'l'Opicnlly it is made 

~En~!·s~I.~~:, u !l~~:l ti::l~~d:~1: ·~~~:~~~l<~~~~u~t·ff ~1~~~-n ·~~:=a~~1~1!~~f:.l~~-~ :~1 'i'~i\~~ ~r~~:l~~c~~a~f~~ 
separable from the othrr!<. 

To the surgeon, the disease. at times, appears ns a local mon1ble glnn<lular tumor of a 

~t1~~:.!1:~ 11;~~s~t~~\o~~t1l1\'g~l~~~~o~~~~~iL~li:re ,~:~~~;~ ~~~~"~~:~1~;.:~~~1~1~~:~!~~:e~i:~sn~l1:u~~1~al clinical 

chf~~;t!:7~i!~s1~~~~~s t~t1~ ~u~:~~~i~i~:~~lmit:~~!!:~~,e~h:·~:' ~~1\~~~~; ~:~~n:nc~~i:\~1~~1~:-o~::~ lo~~~::!.~ 
seen n ca_.;.e in which, on one side of the neck, the subcutaneous ti~sue scfmecl filled with 
loose glandular rnmors, n•adily mornble one upon the other, as if simply confined by skin, 

i~,;~:.;~~~1~::;~::~:;;~~::~:~::;:,::~1:;~~:1~'.::'~i~~:;:,'~~.!'.~,~~~\~1c~~~i1~l~~~~ ~~·~u::·~t"glai~:;, ',~~: 
~~~t~:!:~~i·~!~~i:~~~~:'.~~:;~::~;:':~~~,E :.~'1::~~::~,~~:~~::';'.:.'~:~~"~\',':::~';:<l1~~':z,1:f:~,·~~~; 

On. one occasion I_ had an opportunity of watching the p:rn(lu:i.I development of this 
affection. It began Ill the cen-ical gland~. and gradually iuvoh-cd the whole rrlandular 
system, the boy, at the age of fifteen, dying with an enormous spleen and glan<lul~r tumors 
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in c,·ery rc>~ion. Hi ~ blood wa.5 made up alm~t entirt.·ly of white blood-corpuscles, death 
resulting from t'Xhau.-;tion . 

Tin:.\ -r:-.1 E'>T.-For the ordinary or strumouq enlarg(•mtnt of the glnnds in children there 
il' no drug- equal 10 cod-lin•r oil. the ~~·rup of thl' pho"phate or of the iodide of iron, or, 
the tincture of quinine beinf!: ('apital addi1ion:1l renwdil's. 

1 haxe not much faith in tlw loml application of' iodine in the form of the tincture; as 
after the !:l-t.'C0111I applil"ation the :-kin ceases to be an ab!:l-orbing surface, and 1he iodine 
bN·omc:-:., tht•n•fOrc>, i~ mPrc irritant. For so:ne yl·ars I ha,·c Leen accu~tomed to order the 
!:'Olid iodine> to be pla<·ed in a pcrfomtccl box, and on a ~helf iu the silting and bedrooms; 
the iodine in 1hi!:l- way ernpOl'ating µ:raclually and iodizing the air. Jn all glanclulari as in 
thyroid enlarg('nwnt~, this morle of employing tlH· drug ~eems to be of' l'Onsiderable rnlue. 

The iodide of :tmmonium as an ointmtnt is a useful :ipplication when ruLbcd in , the 
iodide by thi::: pro<·c~s hc><·ominµ- nb::.orbe<l . 

Good food and th.·~h n.ir are also <·sscntial points in the treatment or tltt·se cnses. 
In Il odgkin's :;?:landular tumors iron in full do::.e8 a" well :ia cod-liver oi l seem to be the 

~:~~ t ~~~n:,~1~\\~~ ~l1~h~:::.l~~~~ 1~1~::~111~o:v 1;~.o~~~~sst~~era\~;:11;~ :~~:~:=1~ 1· t'i~e; :~ 1 ~t~~\~s ~:~i t~:~e~~ i~~n~~~~~ 
upon the ultima.tf' i$SllC, no remedy se('ms to ha.n any decided influence, and it a.hntys 
end8 fatal\." in two or three years. 'nicn i~olatecl :rlnndu lar tumors c>xist they may be 

~~~!~,, ;~~!1111 ~: lt~~;~~1~L;1~i~11;s t:;:d"'.:~7~~:~cl.i n l;1~lf~~e!'1~:~f t\i1c~ il~~;l~~~\'u~o~1~ '~~~1·~1~~~·~~e c~1~~·:1~~ 
other circumsta11ces they hnd Leiter lie left alone. 

Jn all f!lmulular enla~::?:4..'nw111s, howenr, wi1h the exception of Hodgkin's clisea~e. the 
local eau--e of irritation should Le looked into. with a view to its Lein~ removed; because. 
practically, it i~ well to regar.I aU ~fandular cnlargemcntil. a.;; due to a chronic source of 
irritation 1 in the same way a5 acute adcnitis is known to be a result of inflammation of the 
lympl1aties. 

Lymphatics may Le wounded by accident or by design, and no bad result ensue. At 
times, howe,·er, a fis1u\011s opl'ninf! that disch:\r~es lymph m:1y 1·c1nain. The same conse
quence may be the rC'iOult of disea!:l-c. Dr. I I. \'". Carter, of' Bombay, has recorded three 

s~~~ ~·1~:~1ss.~:1 v~111.e ii'. l\J;~~:~.~t~~;·; ,;:~-~~~;:;.,~~! · ~~1 ~11~\l~~~t11~11···1 1~~;~1 :~~t~;~;:~:t~1n\1:; ~(~~:\~~ 
his Ca5l' . It was reported on hy a committee of the ::;ociety1 and thl·y ronfirmed the ,·icw 
1aken ol' it. It was ont• of' hypertrophy of one lowe1· extremity of :\boy, with the occa
sional di~charire or chyle from vcsicl1·s, which were formed on varirosc lymphatic;;. The 
hypertrophy had clearly nn i11timatc connection with the distcndL·d stale of ll1C lymphatics 
of the limb. 

Disea<.:e of the f!la.ncl<.:. 1 as connected with cancer and syphilis, jg referred to in the cha.pt~rs 
dernted to tlio"c subjects. 

DISEASES OF THE THYROID GLAND. 

The thyroid is a ductles:~, .ret highly rn~eular. gland, has as large a. WL<.:cular 1;upply as 
any gland in the Lody, and it is .supposed to lune ~ome conncc.:1io11 with blood formation. 
It is also fredy ~upplied with lymphatics. It is also a lobula1ed enl'ap~uled ghncl, with a. 
ct'llular strutture, the cells contaiuing a glairy fluid. " 'hen it is simply enlarged it is 
said to be hyp<'rLrophied, or the !Scat of goitre or hronchocele (simple adenoid enlar.qenu>nt), 
and it is well known that the:-e goitres attain a brge size. Somct.im<.$ they are appa
rt'ntly composed of simple incrca~e o/' ti~suc, the enlarged glancl lin.\"ing much the same 
appearance on st•c1io11 as the sm:tl l n.nd healthy one; at oth<.>r time~ the st1 ucture ol' the 
tumor ii;; coaril('I', more cellnlnr, or cystic (cystic enlar_qemeut), the cy::ts occasionary 

f ,;;~;\\~f~~~~~\:~;r;:~~li~~~Bt~:,:t;I:~?f i~,:;~:~;~£~'.f ff :~;1~11;\.,::~~~;~:f~i~'.~l;.~~ 
1711'°). 

Goitre, or D<'rhyshirc neck, as it is generally known in this country, is \ 'Cry common. 
In its mO):;I 11~11al form it appl'ars as a simple hypcrtl'Ophy of tll(' thyroid ~l:rnd, giving 

~ii~~e!~i~~;~1!~t~~~·,:;. ~:·~1tic·~<' ni1;~.~~1t~-~i~)i~~~~~l:,ht~11 tl~~·e~:z~a;~~ ~l:t~1 ~~.n~~: ;0:\·~~:i ~~f11 1~~~~1·~:~: 
:;~s;;l;11~~~:o~~s t~:zr~~~g~:· =!1~;.i~ 1~~-~~:;1 _ ,:~~d1~::1~~~.~~1:~\~ t~~:~.1~~0~::,~:~d s)~,~~~::01;;;~fi~~f,1~ ~~ 



150 DISEASES OF TllE THYROID OLAND. 

~~~~~~~;~~~~t~r~it~;~;;~~~r~1~t~ 
goitre. 

Such ca.~cs as these stand as a kind of link bt:tween the simple and that known as the 

~~~{:~l~:~~:1~r ~~~~~:\\~c;·;~l\~fi~ic~~n~~:s7~~~:\;:: c;;~~~~~' ~~1;~ .. ~c:~,P~~;~:~~ee/~ ~~c.:e1~~:i~ ~!i~~~:~:~~ 
whereM tile cxophthalmic fb rm is probably part of a more gc1wral disca!:'e marked by the 

enlargement of tlw thyroid body, ol'rcn by prominence 
Fio. co. of' the eyeball1', always by p:d pi1atio11 of.t he heart, a 

~;~l~ ~; :u ~::I~· i :1111: ~1 1~1~~~ 1!) 1,~Z~,1.~:~~(~ !~. ;\ ~~~) ~ g;~~:~~~-~r ~~~ 
tions tend to indicntf• that this form of goitre is a 
neurosis of the cervical i;:;ympathctic. ''The numerous 
functional disorder~ whid1 occur in Graxes's di:;ca8e 
are either due to tempor:iry congestion of the sympa
thetic nerve. or a permanent structural alteration or 
the f!:lnglionic ncnous ~y:stem . " (Trous~eau's 'Clin. 
)led.') This ,·icw, howe,·cr, of the affot:tion is not 
yet pro,·cd, and the. whole subject l'Cquires i1westiga
tion . 

TREAnn:xT.-Simplc goitres are to be treated on 
ordinary principle:;;, ,·iz., by :\ll('Hlion IO the gent>ral 
health, the inlia.l:\lion of fre1'h air, and by tonic medi 

cine:;. Filtered or dititillcd water shouhl always Le taken 1 more particularly in districts 
wlwrc chalk, linw, and magnC'sia. abound. Jn DcrLy:diirc and the Tyrol distriets it is 
µ-e111.•r:tlly bclicH<l that it is from the water that the disea:;e is produced. Iodine has 
ahrnys been held in high repute in tins affection, originally a.:s burnt spouge, nnd rect•ntly 
in the form of the io<licle of pot:lssium, and in four or fiYe-grain close:;, gi,·en with bark or 
quinine, this drug i~ of u~~. For some yl:!ars, liowc\"C•r, ] have gi\·cn tonics alone by the 
mouth, and have or<lerecl the air in the room to be kept iodized by means of solid iodine, 
put into a box with a perlOratcd lid, as already dc~c1·ibcd; the metal thus ernporates 
~tt•adily into the room where the pat ient si1s and sleeps, and in thii' way it becomes ab
sorbc><l. l"nder its influence I ha\·e ofren been surprised to firnl how rapidly goitres dis
appear. "'ith this treatment ] at times rub in an oin1me111 of the iodide c.f ammonium, 
a drachm to an ounce. To pa.int a goitre wit Ii the tin«lllrc of iodine is u~clt·~s, as one 
application renders the skin hard and incapa!Jle of ah~orption. Dr. H. Stocrk, or Yienna 
(1~71), iujt:t:ls alt"ohol into the soft parenchymatous nnd cystic rnrietic:s; one or two 
dr:ichm:;, bting introdured by means of a l,ra\'az syringe, turning the goitre hard hy 
c:.iu:--ing coagulation or it1' colloid conten1s. The injeetions :-;houl<l OC n.·pcatcd at i11terrnls 
of' ~C\"t:ra\ day~, in difii•rl•IJI parts of the tumor. l lc, howt•\ er, ad\ i:-.es tliat a few drops or 
iodine $hould he mhkd to the alcohol to prc\·cnt fcrnH:nl:~tion taking place. Dr. Li.icke, 
of Berne, is in tile habit of ll"l'aling hard goitres by injecting: Strong tincture or iodine 

::::~~':;.:~:~;"E.:~~~~;;;:,a~·~~z~l1::~~~cl~~i~~ :~:~;:\~~:~;i~:~~;iI.~~.:'.:~~'~:~~::;;:~~Ii~i11~ 
~~·1·11~~~:;~1 :~ \~nc:'t;1~:~;~,\i~~fw:1~~ t~~~c:~i~~1 °~/~~1~~\1~~:~.lt1~~~ c~~·~'\ ~~~~1~1ittt:r 1~~·~1. us~~\~'~: 
rubbed in for ten miHules, an l1our af1cr sunrise, and the paticnL had afterwards to sit 
with liis goitre held well up to the sun, as long as he <·mild endure it. After this a fresh 

~~~)~~·1~J ~~· ~::~~I~:::~~ i~~IS I~ ~= lt~tb~~l~~~~\~j t\ 1~ C:i~~~i~~I~~ l'~:l~l:~~~<\~:·j~l~ll:~\Jl,t ltl!~~l r~~~::l !~~t ~~l~~\~~ 
:~~~~~:=~\1::~ie1~ ~:o g~~~~~t i~i~u ~:~~:n~f' tl;~~o~~~i~y i ~Y e:1~~~:!~~~~:'. c:~~~~ i~,·:~o~s:t~~li t 111~:1:r1:~a~il~i1; 
country the treatuwnt has failed for want of the rays of the sun. I ha\•e tried it without 
the slightest beneficial result. 
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Jn Gra.,·e.:>'s clisl'a'iC io<lin<' nppeari' to be not only uselc!'S but injurious. Tonic!', more 
particularly iron, arc appar(•ntly the most applicable . 

In t·xrqitional ca"C" u ~oitre may :so incrrn"e and pre~.;; upon the larynx nnd i;;urro1m1l
ing parts as to tl1real<.'ll lifl', and may enm cause dt•a1li by a ~rmlual procc ... s of suffocation, 
but more commonly hy exciting some suddf'n laryngeal spa!-.m. In IHG!l I treated such :L 

ca;:,c, sent to me hy )(r. ll olman, of East Honthly, in which a large tliyroid gland was 
causing chronic suffo(':ttion by its met"iianical pressure, an(I it ultimatdy produced imnw
diate death by exciting some laryn~eal spa~m. Dr. Herhcrt Diwic"~ has recor<lt>1l a 
similar case(· Path. 8oc. Trans.,' 184!l), and in the )[u'icums of St. George's and Bar
tholomew's ll o~pitals preparation.;; exist with similar l1is1ories. 

I n some c:l:<t'S the treatment by :sctons has been of value, suppuration of the thyroid 
h~winf!; been follow!'d by a rapid subsidence of the hyperLrophit•d or fibrous strurture of 
the gland. l\tr. lley, of L CJetls, adopted this pni.ctice witli much suc:ce~~. Jn other 
ex:unplee. of goitre the question of' opernti,·e interforence may ha\'e to be entertained, and 
will ht consitl<'rl'd in anolher pnge. 

Cystic Bron ch ocele.-C:11sts are often met with in this ~land, and occasionally 
they assume large dimens ions. They appear as more or le~~ gfobular1 tense, fluctuating 
tumors, mo,·ing up and down with the larynx, a~ all thyroid tumors do. They may 
contain only the ~biry fluid of the gland, or a more ~<'l'OllS or sang-uineous fluid, or old 
grumol1..; blood. 01.'casionally on bein~ punctured they will ~o on bleeding enn to the 
death of the patient. 8uth cp:;ts appear either in one or other Johe or i11 the i:;;thmus. 
Jn 1K72 I treated, with Dr. lie;:.~, a ease of blood-Cy:it of 1he i~tl11nu;:. in a girl. and drew 
off about hall' a_n ounce of a thick, f!ntmous, cotl~c.Jooking flu it!. J n I i;63 I tapped a 
cy:<t. the ~ize of a cocoa-nut, iu the right lobe of the thyroid of a woman :ct. Zli, which 
bled profu;:.ely, and the lU'mOrrhag:e was only urresll'<l by clo~ing the woun1l. The cyst 
filll'd up at once nearly to its former size, but suhseqncntly gr:uhmlly contracted, and after 
five or six years scarcely any rcmain1' of it coulrl be found. Simply tapping: a serous c·yst 
may cur<' it. \\'lien it fail..; . the c_rs1 may be injected with a solution of io1line n1ryi11g in 
streng1h from five to ten minim!'i of' the compound tincture lo a drnclim of' water or simple 
alcohol. \\'hen lhc;:.e foil, a seton lia.s been recommended, which i ... , howc\·cr 1 a danp:~rous 
practice, :rnd should only bf• :i.doptl•d when simpler nwnns are unav:iiling and furtl1t·r inter
ference is requ isite. J n <"J:-llS of tlie isthmm•, more pa.rLicularly Uloml-<.'}'~ 1 :-, an inci:-;ion 
into the caYity is a g-ood and successful operation. 8hould a cyst after lapping suppurate, 
i t mt1"t be dealt w ith as an ab::.cess, and fret:!ly opened as soon as th<' cxil'llCllCl' of pus c:u1 
bl' made out, for the thyroid is in a dangerous pO:'ition for suppuration to occur. I have 
succc ... ••J11lly treatl'd one case of suppurating thyroid cyst, after tapping by incision, but the 
C:l5Cs in which this treatment is c:tlled for a.rP rare. 

c.r~~i~ ~~~c~~:~c~~·11 :1i~ h,:;~)s~~:Uli~l~~· i~1:r;;o!1~~ 22b:~1:~~c~~dl~l}~e 1bi't~~!.\~~ 0:~1~~;~;~~~~11;'~11·~~ 
empty the cyst. \\•hen praciicable, it is well to make the pmwtun· fl:' near a:;; po,sible lo 
tht' mctlian line, and 10 s1:kct the most dependent portion of tltc 1u111or for the iutroduclion 
of 1he in~trument. As :;;0011 :1s the troc:ar is folt to pierce tht.• cy~1-wall it :<hould be with-

~~::1':i:i;11:1:~t::~;.:;~1 :::~~~~:~:~~~u~;l~:,~~~:.';~i: %i~i::~~';:,:·~1::~i~':,l:~:~:~~;·::1~>~I:~~ ~;:,;~ 
!1<_rrin~c. T'ltc plug i~ re-inserted, n.nd the canula secured in position by a. ~trip of pJa.,ter. 
The injection of iron i~ n•pcated at intcn·als al' two or three days, until suppuration is 
established . \\'hen this point is reached the tube is witlulrnwn, pouhices are applied, 
and the case treated as a chronic absct>s;:.. \\'here the tumor consi:--t:t of more than one 

~~~n~~i'~~·::~i~£~~~::::6~:~~~,:;~~e~1::i.~i~ J~~:x~c::i:::E:;~~;~;'~;p1:.'.::,~i~t~:~:~q:~:::~.~;~~~~;:~:.: 
to be ente r ta ined when tliL· cyst c~rn!1<cs symptoms whirlL thr(•atc11 lifo. Jn Guy'.:5 Hosp. 
}\lu.;eum l hc>re is a preparation of' a calc·areous cvst with an intra-cystic growth. 

A cute inflammation of the thyroid gl a nd is t.loubtlt•ss a rare atlt>ction. J 
h:we never seen ii.uch n ca:-e. I lolmes Coote n:cords one in · I lolnl('s's .SystE!m.' ::iup-

~:~~~~~: ~li~i.~~~~ir.'\;~,~:.::1:!~;~.i~:\~:;~~~~:;EI~;£;i~,;~~,;,:';.;:::;":~c;~~,~:;1 ~~~~; 
an instance, which I had the advantage of seeing, in consultation with him aud )lr. 

~l~~::1'~j~~:~1~ ~~!:.~~i):·ma? ~~~·:~:~~1 ~~· ;~~i~~:~~~i)~l~~1~~,: ~~:~~~~~i;e~· ::1~~1i11~~: ~~:~i':t·:,t ~:~~~:~ 
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~~~i~;:~~,~~:lf ~§~~K~~~~ti~~E?:~:~§0~ 
if not tog-in:' relief, but in doing fl.O, what was probable before bl'(':UllC c,· idcnt then, ' ' iz.
that the ob ... trm·1io11 wa;:; below. J had no perfomtC'd in!-\t rument with me long cnongh to 
for<'<' bC'yond tli l• point of obstruction except a female cathc t<'r , wh ich ~ truc k again~t some 
sol id bod)' that 1n·c,·C'ntcd its prOf!TCss. After death the th)'roid body was found to be 
much cnlaq:wrl, nncl mainly b<·low the sternnm :rnd along: the sidl'S of the trachea. The 
trachet~ bdow my opening wa.~ Hattt'ne<l latera lly to within half an inrli ol' the bifurcation; 
and was all"'o twifl.tC'd to the left, hl'ing: surrounded by the greatly c11l:1rg'cd anrl firm lateral 
lobe of !lie thyroid. The st ru<:turc of this enlarged g:lancl wa<1 tleurlr that of' hypertrophy, 
not of cy.'< ti c or other apparent disea1'C. A s an example of' acu te rapid hypertrophy of the 
thyroid, th<' ta"il'. !'=-:l.'"1' Dr. B ennett," points to the propriPty of regarding any acute 
enlargC'mC'nt of this gland in young people with more anxiety than W<' art: p<'rliaps 
acC'll !<I Omcd to <lo," particularly, it should be added, when th<~ lolJl's of the gland pass 
clown behi111l !11<' sternum. 

Thyroidal tumors, doubtl ess, exist, a lthoug h they arc not common; these may be 
adenoid a nd innOCl'llf, or cancerollS growths. 

An adenoid growth nrn y appear as a tumor within the gland it ~clf, or connected with 
it , or more com mouly as an intra-cystic g rowth, ~imilar to that ~ccn ~o frequen tly in the 
bn•ast. Jn tlu•ir cliniral history such cases cn nnot well be diag nosed from the ordinary 
goitr<' 1 ah hough. when the disc:1se is unilateral. and assumes a rounded or irregular form, 
and nppl'ar.s 10 be an isoln,ted out growth of tlie gland it~elf, the nature of the tumor may 
bf' fl. 11 spC'c ted; wll('n plat·t•d, howe,•er, within the gland il~f'lf. or within a cyst in the 
gland , the diagnosiR is im1,osaible. ln the figure below ( Fig. 6 1), taken from a drawing 

FIG. (il . 

lllcro•copicalappcaraoteofthyroldglacd1. (From Or Mcxoa·& 
dru.w\ng".) 
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Cancerous growths appear as infiltrating affections of the glnnfl, or, as distinct 
tumors; tht'y ha\·c no special clinical characters until tlwy attack the surronn<lin:?; tis,.;ues 
by continuity, or break down. The Guy's llo~p. )!us. contains four preparations of' this 
disease. 

OrEHATl"E l~TERFERE~CE I~ T11YUOIO.\L Tc.::'llOR'I. 

:Many operati\'C prorecdin~s ha,·e been suggested and adopted for goitre and thyroidal 
tumor;;, Sir"" Blizard, Earl, and Coates (· :;\ l ed.-Chir. Tran-;.,' ,-ol. x) tied the :·mpe~ 
rior 1hyroid n.rtcrics, with the view of starving the dis<:a~e, and Coates's nttempl was 
atlend(•d with su(•ccs~, hut the operation is necessari ly a !'e,·ere one, and the free ::irterial 

~~1r~,~ii.!;~~';;Yt1:1~s~:1lf~i~~1.' t l§~·~~:!sa;;~:~·~er1~:1,::!:et~~~(;1u:;~~;~~.;~1~ ~~~t~· Ru~~~;;t;1~o~~rt~:~n~~~~ 
tion, and dci>en'C' :~more cxtendNl trial. Excision, howe\'er, i~ prolmbly the on ly opera
t ion that is worthy of consideration when any operati\'c measure at all is lo be entertained. 
I t nct•d hardly lm !'lafl•d, that no su rgeon would venture to rrcommcnd the removal of' a 
thyroid gland 01· tumor, 11nle~~ life was jcopardize(l from ils growth, and less Sl'\'t're 
mt!a;;ures had failed or were inappli('ablc; on ly under such circum:;tanccs is the attcm,>t 
justifiable. That it enn be done ~uccessf'ully ha.;; bt•cn JH'O\' Cd by Dr. "r· "rarren Greene. 
of :;\ [aine; and in the' Ameril':Ul .Journal of )[Pdicn.L 8cicn('e'>' for .January, 1871 1 two 
such ca~l':i are rerorded. Mr. Poland's case. already referred to, is another in point, and 
more recently that of Dr. P. I L 'L1tson. 

lh_•morrha~e is the chief cfan:?;er to be dreaded in the operation, hut if the fin~ers be 
well tJS(•d to enncleatc the growth, without diYidi11g or ('lltting into it.i;; C:\p::;ulc, and if the 
pt•dicle containing the Ye~sels which supply it be l":l(lidly rPaclted and lig:atured, bleeding 
may be di;:;re::i;arded. A!i an extra point of caution it appears to be a. ~ound practice to 
ligature before cutting all parts that require di,·ision in the ":\me way a.s clo<"s the surgeon 
in ornrian case~, and for th(' same ren;:;on. 81iould the tumor turn out to be an adenoid 
growth, in or connected with the gland, as in Poland's (•a,e, it may be rrmo\'cd with 
comparati\·e facility, and s.hould it be an enlargrod gland ,.;;imply. C\'en o, ponntl and a half' 
in weight, success may follow, ns was proved by Greene's a111 l " ratso11's cases. Jndeed, I 
cannot do better than gi\•e 1he several steps of' the operation in Dr. Greene's own words : 

" I sl. Expo!<.ure of the tumo r by linear inc ii;;ion of :implc length, :i\'Oii.ling most sedu
lom:ly any wound ing of the tumor or its fascia propria. 

~d . Division of the f'a~cia propria upon the d irector. 
3d. The reflex ion nnd tl1e enucleation of' t he tumor with the fingers ::ind ham.lie of the 

scalpel 1 payiog: no attention 10 liemorrhag-e however profos(', but going on as rapidly as 
po~,.;ible 10 the b~\Se of the ghnd . and compres,..ing the thyroid iu'leri<:s. 

4th. Transtixion of the pl'dicle, from below upward~, with a blunt curved nePdle, armed 
with a double ligalure, and tying each half, or, when practicable, di,·iding the pedicle into 
as m:\ny portions a5 there arc main arterial trunks, and tying each portion sep:m1tely. 

,jth . Excision of the glaucl, and subsequent dre.'Ssing of the wound, as in ordinary 
ca..o;;e:;." 

Dr. P . H eron " ratson, in an interesting pn.per on the operation ('Edin. )fed .. Journ .,' 
Sept. 1873). stron~ly alhi;:.cs that ''the i1we~ti11g fascia! sheath of the thyroid should be 
left uncli,·ided until the mediate ligature of the \'C~sels incl111led in their fine cellular sheath 
has been effCctcd," and he pro\·ed by cases that this can readily be effected through the 
wound made for the rcmornl of the gland . He condemns anything like roughness in the 
removal of the gland, :ind believes that the operation he advocates and hall successfully 
performed in five cases, is easy, rapid in execution, and de\'Oitl of ri~k. 

I canuot forbear, howc\·cr, from <1uoting Dr. Greene'~ concluding remarks, which are 
so full of so1111d sense and wigdom. " I cannot refrain from one worJ of' warning to my 

~~~11:go~~· t~:::!11~~:~.~·~:!11Z~i°c::~~~~'.t;J~1 t ~~a~a~~~~k~e .~~~;~·c/1;~g~:~t~1i·;:~.~e\\~rt~~ tt1{Ze8 1 ~~\~.~1:~~ ti;~ 
is, aml always will be, exceedingly rare that a.ny such intel'ICrence is warrantable, nei.:er for 
rdicr of deformity or digcomfort 1ncrely; on ly to san: life, and ii' it i~, Ueyond all question, 
d('termint•d in any given cage that such an operation gi,·es the only C'hnncc for snatching a 
fdlow-bcing from an untimely gran. be it rcmemberc1l that accurate anatomical know
ledge, and a 1wrfcct self-control under the most trying ordeals through which a surgeon 
can pa.;;s, arc indispensable to its best performance." 
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SURGERY OF THE NERVOUS SYSTEM. 
INJURIES OF TlIE HEAD. 

CHAPTER VI. 

CONTUSIONS AND WOUNDS OF THE SCALP.-BLOOD 1'U)!0RS.-OST!T!S. 

J:sJrn.rns of the head arc ~ilways of importance, and however tri,·ial they may t~ppear 
to be arc llC'\'C!I' to be lip:htly trl'aled. Althoup:h a blow upon the hctul may not be followed 

~i~~~~~~;~~~t~~~1~~~~~~~i~~~~~~~!l 
a chapter on injuries to the skull , for they ham a practical bParing of rnst imporrnnce. 

Co:sn·srn:-.<s OF THE SCALP A:-.'D BLooo Town~. 

The integum(•nts of 1hc sca lp ha,·e this peculiarity, that they are intimatl'ly connected 
with the aponcm·o:;is of t.he occipito~frontalis mw~cle; indeed, pra<·tically, these parts may 

~l~1~~g~~~~:~c:~t s~:~~;1i~:; ~~,\~1; ~'~~s:~:, t~n~~ ~~~~~~~;~~!1'i:;:: l~1~:~,·~o~~~~~.\~~~l~vl~~,~.~~ ~;::;.~:i~1i~~ 
and rarely r.;Jough. A simple contusion of the Rcal p, not complica.tccl with any ~rcat 
effur.;iou of blood or other local injury, requir(•s little sur~ical attention; it ha:-; a tendt:ncy 
to rf'CO\'Cr like contusion.!' or other parts, although, whcn complicated with any great 
cfft1Rio11 of blood, diflh.·ultics arise. " rhen any ~re:it effusion of blood complicntes a con
tu:;ion, a blood tumor ir.; said to exist, and when tlii;;; occur;;; on the sca l1l the affC'ction is 
known by the term ceplwl/1aw1atoma. In nC>wly-born C>hiltlrcn this affection is frequently 
met with and it is commonly, although not always, a rt•sult of a diflicult or instrumental 
labor. It is mmally situated O\"er the parietal bone. sho'' ing ittodf as a more or less 
circmn,.;cribl'(l, soft, flnct.uatin)?' tumor; but the larµ-e~t l haYc <'n>r sN•n, was on•r the 
orcipital bone. " rht·n the tumor is :;mall an<l confined to one bone, it is probable that 
the blood is l.'ffused beneath the pericranium. " Then 1he swelling is larger and spread 
o,·er more than ont! bone, the effusion, doubtless, is poured out beneath the aponeuro:;is of 
the !'Ca.Ip. 

Jn the former or subpericranialform the irnlurated base may organize, or inflammatory 
matter may be pour<'d out around it., and misumc thC' rharactcr of bone, more or le,.;s 
C'On·ring in the swC'lling; a1Hl 1 in neglected cases, suppuration, which occasionally passes 
on to invoke tlie bone itself, may follow. 

In !he latter or subaponeurotic.form, in which the blood is generally rapidly ab:;;orberl, 
a pecul iar crackling sen/;ation, which is nry characteristic, will be often gi,•en to the 
hand in manipulation. Jn feeble infants this pt'O('C:-;~ of ab~orption mr~y be delayed, or may 
fail altogether; uudcr which circumstances surgi<·al aid is c:~llet l for. 

Jn the adulr, in addition to the fornB of blood tumor just de::o:cribcd ao;; a consequence of 

::':j~~:j,~:~l~~~i:~~it\~·~~::~:~:;:~~~~'.~l~~,;:'.~~:;:~·~::·:~.:~~::,'.~~i::,~~:;i;ii.~~'.~~;~:~~::~·;~~~~u: 
fracture with dcprc~:-;ion exi~t..;;. Cntler such circum,lances the surgeon will be as5is1ed 

:::~~~~D:g~~:~~:::~,~··:;~'.~:i~~~l~1~~~~~~:~::~~;:~~~-~:;~·-,~~~:;~~~;·~~:::h~~~~~.:';~~~~;l· 
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of symptomr; of frnettu·P. \n1en the case is complica.t<>d with brain symptoms or n rup
tured arter_Y, gi,· ing rise to pulsation in the tumor, some dilliculty in diagnosis may be 

ex!~e;:~~1~~,(~;~T.-ln an ordinary ca!le of contusion or of blood tumor the best application 
is a cold or spirit lotion; muri:\te of ammonia, in solution, b(>ing as ~oml as any. \\.,.hen 
a rapidly formi1~g blood tumor exii:ot:5, .wl1ich feels tcn~e or pulto<at<'~, powdered ice in a bag 
should be applied, the cold prevcntmg the flow of blood and l'ncouraging absorption. 
\\rl1en th<' rupture of a large artery, ~uch as the temporal or occipital, is suspected, as 
indicated by tlw pul,.;ation ot' the tumor and other symptom,;, it may be achi:-nble to apply 
1iressurr on:r the trunk of the \'rssel. \\'hen absorption of the etl'11sed lJlood does not take 
plact•, the cy:5tic swl'lli ng shou ld be tapped, the fluid drawn ofl~ and pressure applied. 
Thi$ operation too maybe repeated se\"eral timr:.; the fluid often bcc·omcs se rous. Shoul<l 
tapping fail 1 an inci:.ion ought to be made sutficicnt to allow of the free c:.cape of the 
pent-up fluid and to prl'vc11t it s rc-colleclion; gent le prcs . .;urc should also be subsequently 
nppli(•d on the p:.irl. Jn \"cry obstinate Ct\~es the tumor may he treated as a serous cygt, 
and inj<•ctecl wilh iodine. Wilen the effused blood brea .. ks up, a1Hl causes suppuration-a 
somewhat rare result-n free inci:-ion is requirl'd n.ncl thc case mui;t be treated as one of 
absce:--.-: . Durin~ this JX'riod, tonic trcatml.'nt is ofl(•n n·11uircd to imprO\"C the patient's 
power>:. \\'hen the tumor is large, the patient should be kepi quite free from Pxcitement, 
and the diet carefu ll y regulate1l accon.l.ing to the specit\I WtH1ts of the case. A~ a rule, all 
such case::; <lo well. 

Inci!:'cd and lacerated woim<ls of the scalp are very common. and whC'n not eomplicatf'"tl 
with injur~' to the !:'kull or iti; contents, generally do well. Blunt in .... trument.;:, forcibly 
applil·<I. produce scalp wound.:; ,·cry like those caused by sharp-c·utting ones. \\rounds 
which exhibit <'nlire hair-bulbs projecting from the surface of their st•etions ha\'e been 
probably proclucctl hy a blunl instrnmen1, while on the ollirr han<l 1 wli1'n tlie hnir-bulbs 

:1 c~·l:1~~~~. ~~~~1.1 ~~~1:::~~:;:~1 .1!::~:1:,!;. :; ~;o::~;t.b~.c~~· n~'. 1~~~~ E1~te~. ta~~:u~~~c~)o(r[ir~~: ~f.1:~11; 
scalp may be torn aw:~y from its connections with the prricranimn or bone, and on read
justment li ve, thoug:lt much bruised and injured, the extrC'mt' \':iscularity of the scu l1) 
favori11g it ~ repair, and the subject of the injury mn.y rcCo\·er without a b:ill gymptom. lt 
is generall y thought tliat these wounds ;\re especia lly" li:ilile to prove the exciting cnuse 
or erys i1 wla:5." J am di:;;pos.ed to doubt the accuracy of such an aR~crtio11, be<'ause from 
my notl's of 17;) cases of sc·:i1 1> \\'Ot1nds admittt>d con:"ecuti vcly i11to Guy'l'l in eight yearS-
and it must be :lddt:ll that only tlte ~e,·ere are admitted-I find that erysipelas followed 
only in thrl.'e. or in l.i I per c<•nt., this proportion being about the .;;::unc as that obtaining 
in 8t1r~ital c~lSCS ~cnerally (ride p. 4i). 

Lael'rated or tontus.ed wo1111ds or the scalp rarely sloug-h, a1ul 1'hould be treated as the 
inri .. t!d. Punctured wounds are, howen~r, liable to be followed by ditfo;:cd inflammation 
bcnC'atli the scalp. 

T1u:Anu:sT.-rnder all circum~tanccs and condition~, !:'C'alp wound" should be gently 
and carefully dl•trncd with tepid water, and their edges :ulju.'itcd aml maintained in posi
tion. The hair should he remO\"Cd in the neighborhood of the wound, and the head kept 
cool. \\"hen l11c wound is not <'Xtensive, and its edges ('an bt.• adjn.;t('d by strips of plaster, 
suture~ arc not ncetll'1l; but when any dillicuhy is ex1wric1wed 1 they may be as fcarlc.ss.l_Y 
applil'd 10 the ~ealp as to other parts; iu exteni'li\"e lacera.1ions, indc·ed, tlte application of 
sutures i:. decidedly preferable to any other form of practice, ina,.much :l" with their use 
the wound can be kept clNln and moist by \\'HI.er <lregsing, which is not po~dible where a 
qumiti1y of stmpping has been (•mployed. Jn tlie application of the :.ut11r1•1 howevf'r, care 
must lw ta.ken 110t LO include the aponeurosis of the occipito-f'rontalis muscle, for there is 
mor<· danger of ~t.'tt ing up misd1ief in the cellu lar tissue bc11rath thi8 tendon, when this 
practice is acloplCd 1 tlmn whC'11 the sutures R-itnply pass through t.he ~kin itself. The kind 
of sutu re is unirnpor1ant1 :lltliough many surg-eons prefer the nwtallic. All sutures should 
be n·mo\·ed on the sccontl 1lay, as wounds of the scalp heal rapidly. 

\\'hc11 the pc:ricranium is torn off and the bone exposed, no difference in practice is 
nce<krl, the pro~p<'t."l~ of n satisfactory reco,·cry under these circum.:;tnnces being as g-ood 
as in n. le~s complieated case. " 'lien the bonl.'. however, h;L"i been much injured superficial 
necrosi~ mny follow. Should diffused suppuration occur in the cellular tissue beneath the 

'.~!'\~::;:~11:~';~i::1(;~~ :~;:ei~~~~e~a~~~\1~>etoi~l1~i~;;o!~e~1~~' 1~: 1t11~~· ~~11~e~~:,~~t~~~:nSllt~1 t~1~~~i~~'\~~ 
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the patient. To attain this en1l 1he ed~es of the woun<l :;hould be i;;<:>parnted in ynrt:;, or 

~;;:i~~~e~~~~~!0~~~ :111i~c1~n~~:~1l;1~.1,\i~1~0 ,:,~~~~~~c~~ ~l~e l~~~~ed,~~~1:r1 ~1~~i~~1~:~~~ar~f~ :,~~1~1~1~1~i· 
the cellular ti:-o.:;ue limited. \\~arm fomentations and water dre:;siug,;; 8hould alway:; he 
applied. 

"~hen extensive slou::?;hing takes place, there i;; no rea.i;;on why a good rcconry should 
not follow, if tlw power,;; of a pa1ien1 are good and the kidnt•y:; sound. 

Tile power;; of n patient mu:>I be kept up by tonic nwdi('ine::;, su<'h as iron or quininl', 
generous diN allowed, and stimulants employed when needed. 8etlatin~.s to procure sleep 
arr also es"-clllial. 

\Ylien bll'eding i:; lroublesome, the nrtcries sliou lcl be twi8led, nc:up ressrd. or liga.tured; 
when .it occurs merely as a gene ral oozing of IJlootl, pre!'sure may !Jc applied eitl1er lo tlw 
wound or to the trunks of lill' 1n1pplying Hsscls. In rnrc cases where tl1e deep vessels of 
the tempora l fo::i$a a re wounded and bleeding cannot Le arrested, thl• question of applying 
a ligature to the l'Xll·1·1ml or common tarotid may have lo be en te rtained. It ha-3 llC\'Cr 
fallen to my lot, howc\'c r, to witness such a case. 

Cmnnwx OF THE BoxEs OF THE SKULL 

if:., doubtles!', a common consequc>nce of scalp injuries both with and without a wound; :30 

too is scratthing or abrasion of the bones frequently combined with a laceration of the 

~~:~~P;i cl: ~~ 11.~:1~t 11~~~~~~11;~ 1 ~sof~1~t~c!~, i ~l:1Ls:~1c~ 7~~~1 ~~~~~ei1;~ft:::1~1~~~~~~~~~c~f'i ttl~e~~~1~ 1\~i ~j: c~J~ti~~ 
dang(•rs, or chronic inflammation with all its tliffic11lties follows. 

is ~1~·~~~.~~~l<;~:.n;1~t:.1~1t,;-fi~!:ie:,~~:~~1 i~1~;::~~~1~ri~1~~,:~;~1.;;;:1~~:~1!;1 ·:.ti~~u~~r:!1~~~:~~11t1!~~u:~!ri~~ 
between the bone :md the dura. mater, or it may in\'Oh'c the arachnoid, and occasion a 
diffu.sed inflammation of this ml'mbranc and the brain itself . 

.A chronic infia111mation of the bone may be followed by very simi lar rcsultf:., or, by a 
thickening of the injurl'd bo~lC . 

During the progrC'f:.$ of necrosis of the skull , thCf:.C results are always linl.Jlc to occur, 
accompanied by a low kind of phlebitis of the cerebral sinu$eS and pya:>mia. 

The sym ptoms which in<licate either of the~e two conditions gcnl'rally appear two or 
three weeks after the accident, and \':try in intensity according to the action. Jn arute 
disea:Se there i:;; more constitu tional disturbance and headache, pa~:->ing on to general brain 
disturbance, convu l:-<ions, paralysis, coma, and death. Jn c hronic disca;;;e the gencrnl 
symptoms arc il'sS scvl•re, nnd the local milder, but persistent headache is alwnys pre:;ent . 
" ,.hen the inflammation spread" inwards towards the arathnoid and hrain, other symptoms 
show them1'tl,·eg, such as scn·re local pains to delirium, t11ritching of the mu:'.iclcs, conn1l
sions, parnly:;;is, coma, and death; the rapidity of the progrc.;;s of !he di:-;eai:::e governing 
tli e symptonn~. " rhen marked rigors appear, suppuration i~ indicated, often of the pyremic 
kind; and convulsions of an epi leptic m1.tmc are fl'(•quently found in the chronic form of 
the disease. Persistent /1eadaclie after an injury to the head jg always a s.''mptom d1•manding 
anxious attention, as it too often means progre::-sin mischief within th<' skull. This i'ubjed 
will howc\'cr receive further elucidation in the chapter on intra-cranial inflamm<~tion . 

INJURIES OF THE CRANIUM. 

There arc some leading practical facts or principlt!s which should be impregscd upon 
the memory of cv<' ry surgeon who has to deal with injuries to the l1c>ad. Tltese I 11a.rn 
formu l at~d.H~.f'ollows, believing it to be well to place them at the begi11ning of a cliaptcr 
on such 111JUl'les. 

1. A concussc<l brain should be 1·e~a.rded as a bruised one. 
2. Fractures or injuries of' tbc skull are of importaucc so far as lhey a rc aS!'Ocia.ted with 

l~J~':?i.E:;~:i~;'~~ ~~,:i ~~~~~:::,~~ ,~~1~~r~;;~'t~'~,2;~c~~r;~,;~~~~:;i ~~~'.'.~.ii',::~~,':.::~~:~''.~ s ~:;p~~ 
3. The amount of injury to the brain cannot be C!;timate1l by the se\·crity ot' the pri rnary 

:~::~~~~~:~~! ia 1t~lt:":,~;1ii:tJ"~r~o"~i111~ 8~1~~~1! ~;:~~~1 ~·;;~~~ucntly a~sociatcd at first with slight 

.t. The character of the accident an<I the mod(> of it~ production furnish the b<'st mNms 
for estimating the nature and SC\'crity of the injury, an<l its probable results; since a fa ll 
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upon the head from a height or a blow from a heasy wei~ht cau:.;cs a general injury of the 
brain; an<l a fall upon or a blow from a sl1arp instrnment a local one. 

5. A general shaking (coucussion) of the brain, whether as:-<ociated or not with simple 
or compound fractlll'l', may give rise either 10 tcmpornry su:.;pen,.ion of' brain func1ion~, 
ending in reco,·ery; to la('eration of the membranes; to a more or lc~s SCYere bruising of 
the cortical i:-1ructure of the brain; or to laceration of it:" deeper !:.Ubi't:rncc; the amount 
of' hemorrl111ge complic:~ting the case <lepencling upon the :.;izc, numbl•r1 nnd hcalthinei:;s of 
the ruptured Ye::'sC'I.:-. Tims a general shaking or concus~ion in a healthy brain may only 
produce a temporary subpcnsion of cerebral functions, wlwn the !lame injury in an unhealtliy 
or nged one, in which disenscd ve5sels ramif)', mny be followt'd by a fauli hemorrhage or 
apoplexy. 

G. ender certain <·ond itions of the ~ystem, a ~light concu.:<~ion will be followed by a 
fatal secondary infln mmation of the brni 1H:Overingi', while unckr other conditions a severe 
injury to the brain will be followed by no such result; in the formcl' case the kid 11 eys arc 
gcn(•rally discal'c<l. 

W"ith these 2cneral propositions which the student should learn and think ornr ns a 
guide, 1 now proceed to consider 1he subject of fracture of the skull. 

FRACTURES OF THE SKULL. 

These may be diYided into fractures of the vault and fractures of the base, a third an<l 
large division including those of' the vault and base. They may likewise Ue simple or 
compound, co11lmi1t11ted, depussed, or undepressed. 

Fract ures of t h e v ault arc generally caused by direct blows upon the part, or falls 
upon sharp bodies. They include most of the punctured fractures and incised wounds of 
the bone, as in sword wounds, &c. They 
arc yery frequently compou11cl and com mi 
nuted, and the Umin injury which is asso
ciated with them is for the most part local. 

The fracture may appPar as a. simple 
fh1sure, the extent of which is determined 
by the amount and character of the force 
employed1 the line of fracture being in · 
flnenced by the sutun·s and r idges of' bone. 
W hen the f'orre is local and moderate, the 
fracture m:w be limilecl; when concentrated 
and severe; the frnc:wrc will be a starred" 
and gent•rally •· comminuted," the fissures 

FIO . 63 . FIG . 64. 

Outter.andeaucer-sba11edfrae111revorthesk11\I. 

radiating in :~II directions, invo!Ying many bones, and pa:-isinp; downwards towards the base. 
·w hen inflicted with u blunt-edged instrument, the fnl(•turc will be depres~ed in a gulttr 
Ahape (Fig. G3); when with a round one, as a hammer. the bone will be smashl"'cl in more 
like a•• imucer" (Fig. G4). "\\,.hen the fracturt! has Leen cau~ed by a fall from a height 
upon the Yertex, or by a IJlow from a hea\·y body, the bones of the vault and of the base 
may not only be fissured bnt clisplace<l, and the sutures even may be lfo1.Jocaterl. 

Com minuted fractures are generally the result of a conl'cntrated local ,·iole11c:e, and 
arC' consequently found chiefly in the Yault, and are mo!;tly 
compound (Fig. 6j.) 

Jn some cases of fracture of the Yault, the bone will be 
depre!>~ed or dri,·en in upon the cranial contentl"i; in rnre 
in~tn.nces it will be elenlteJ, ploughed up, or displaced out
wards i a common result in snLre wounds. 

The fracture will be confined in some to the outer taLle of 
the skull , i n rare instances to the inner; a frncture, willi 
ckprcsision of the inner table, occasionally existing without 
nny fracture of the outt!r. Jn Guy's Museum then: is a Spl'

cimcn of fr:icturcd skull in which the outer and inner tabll'S 
are both fractured, but not in corresponding parts. 

Fio . 65 . 

The direction of tlie fracturing force has 1~iuch to do w~th 
the form of fracture. When applied from without and w1!11 
suflicient Yiolcnce to irwoh·e the wltole thickness of the bone, 

~::~ 11i1~;::r ~~:~!~.' ;;r~:1~1l~~C\\~~~c~e :;:~c~~~·:l ,~-~t~1 ~~·~··~~1~·r~~~~-:l~ ;:~;:E~::i~~:~r:~:~:~~~fr ;~::l~~ 
holds good. This latter fact is best :::een in gunshot fractures i uuy"1 Mua) 
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:~~~1 i~:,~;1~;:18~;~:;:;.m '·ri~e~~ t~7.n!;o ~~~~e~s ~~~~e~, 1t~~!e~~ ~~\~:1;:e l:~l~:~d ·i~~ t!!~1~af~~~~l:~ 
the injury to the bone ha,·ing been produced by a bullet which had pa~se<l through the 
oppo:;ite !:'icle of the skull and struck the inner table. 

As point~ of practice, howe\·er, it is well to remember tha1, in all ordinary cases of 
fracture, wjth depre:-;sion of' the bones of the skull. tlw injury to the inner table is far 
greater than to the outer, and the point of exit of any foreign body through the skull is 
al ways larger than that of entranct:. 

" 'hether depre.-:sion of the bones of the skull of an adult e'·er occurs without a fracture, 
is an open que:i;tion. Tlwre is certainly no good evidence in support of the fact. ln 
children it has happened without giv ing rise to any symptoms of brain compression; yet 
eYen here, says l\lr. llewet1 1 '"some of the bony fibres must have gi,•en wny." Jn these 
cas<>s the clt•1wessf'd bone may subsequently rise up again to its naturul Je,·el. 

The practical interest, howe,·er, au ached to all these varieties of fracture is conrentratecl 
in the question as to how far the cranial contents are inrnlved in the injury. Has the 
brain been slightly concussed, or so shaken as to luwe bel'n bruised or lacerated? ]fan~ 
the membranes of the brain been torn, lacerated, or injur<>cl? 1s the frnctured bone a 
source of irritation to the dura mater? A compound fracture with or without cleprf'ssion, 
not cornplicaH·d with brain disturbance or brain injury, is a cause of far lesl'i anxiety than 
a simple fracture in which SC\'f're brain concussion has takt•n place. and is indicated by 
symptoms; a sever<' shaking of the brain, whetht!l" complicated or not with a frat.:ture, 
bein~ a far more ::erious accident than any lo<'al injury to the skull. 

Fractures of the base of the skull, or vault and base combined-for 
these conditions ought to be considered tog(•ther-are inrnriubly :;evt>re injuries. They 
are generally, f'x<·epl wlwn produced by a crushing of the head, caused by a diffused for<'e, 
snch as that occasioned by a fall from a height upon the Yertex, or by a he:wy blow. 
'' " ·hen the former the plunge of the body is suddenly arrested by the vertex coming in 

contact with the grou11d 1 and the entire 
} .. 10. 66 . superincumbent weig-lit, with the superadded 

momentum acquired by the velocity of the 
fall, is concentrated around the condyles of 
the occipital hone, and the centra l com pa.rt· 
rnent of the base of the skull is thus broken 
acro:;s." (Fig. 66.) The fracture is the 
result of direct violence, and not of so.called 
contre·coup. 

"Thus, if the injury be inflicted by the 
foll of a hard and he:wy body on the nrtex, 
this part would be fractured; and if the 
Wt'ight were not Vl!I'}' great the mi:schief 
mi:.dit end there, as the resistance offered 
by the head may ~o for exhaust the mo. 
mentum of the falling body that the force 
woulrl not be tran,.,mitted in sufficient 

Fracture or bHe or •kull rrom fall on ,-ertex. amount to cau~c fracture of the base. But 
if the weight and monwntum of the falling 

body were in excess of the expenditure of" force in causing fracture of the n~rtex, the 
impulse would drive the head clown upon the summit of the t-'pitH\l column, and fracture 
of the ba:;e '\'Oniel r<:suh i in that case, viewed mechanically, the lower fracture would be 
succe:;sive to 1hc upper. But if the falling weight which struck the vertex were of a 
yielding material, fracture, if any, would be in the base, and not of the vertex, because 
the 'i:t°~· inertia! of the :;ikull would be OYercomc, and it woultl be driven down upon tlrn 
spine, without the iipplica.tion of cin:umscr ibed force to the vault. The snme rf'asoning 

~~r~:,:~~:~ioz:,:;~~Ct~Fi~~~~~i·~~:~~t~~i;~;~,~;i~{::~.~:·bt~~~:p:::~~:?i.1,~~·~~~~·::~~t£i; 
lnjuri<>s to the occ·iput are commonly followe<l by longitudinal fracture of the base, 

in\'ohing both the po:stcrior and middle fos!";:c. 
lnjuricl'i to tht: tt.'mporal rt'gion or about the ear are followed by fracture of the l'etrou~ 

bone ~md the middle fo,.~a i tLey arc alwap: -.eriou~ . 
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But it i~ rnrr in diffused injur ies io the head to find one fo~s:\ alone in,·oh·cd, fissures 
generally pa~!-iing throu7h two fo~sre, extending from the \'ault or part struck. 

Tht evidence afforch•d by my notes of two hundred ca. .. es of' fatal head injuries clearly 
e~tahlish the~c points which haxe also been experimentally pro,·ed by Dr. Aran. 

"In precipitating a large number of bodies from nl!"ious heights on to the head, Dr. 
Aran found that the part of the vault which first strnck the µ:round g:wc, as it were, the 
key to the fracture which would take place at the ba~c. Similar n•sults were al~o obtained 
when <liffu~ed blowR were dealt upon different parts of the skull by means of a. large nnd 
l1ea,·y lrnmmer. Jn the front part of the vau lt injuries thus produt'ed led to t\ fracture of 
the anterior foo"n; in the middle part of the \'ault they led to a fracture of' the middle 
fossa; and at the back of the head ton frac1ure of the posterior fossa. Ju no single 
ins tance wns n fracture detected at the base without a. line ol' fractme in the corrl'sponding 
part of the rnult . T he trnth of thi:;; ha~ been pro\·ed by an a.nal_r1'is which I mmle of all 
the caseo of fractured bn~e of t he skull admi tted into St. George's H ospi tal du ring a perio(l 
of ten years." (Prescott H ewett.) 

l\Iy own ohservmions go entirely to prove the correctness of these views. T he middle 
fos!l<~ is the one. howe\'er, most frequent ly ill\·olvecl. 

Compound fractures of the skull are, as a ru le, local fra<"fures. They a.re gen 
erally the re~ult or a concentrated blow upon the part, the force employed haYing been 
expended in producing the local injury. They are, comicqm:ntly, often starred or com mi
nuted and depre~sed fractures. W hen the brain is inrnl\'ecl in the injury, it is chietly 
heneath the seat of fracture; it is rarely shaken or concussed as much as it is in simple 
fracture~ the result of' a diffused blow. 

The clangers attending a compound fracture do not, therefore, arise f:O much from the 
dirt!ct injury to the brain as from secondary intracranial inftammation, the direct result of 
irritation of the dura mater by the depressed or comminuted bone; the dura mater being 
frequently punctured or torn by the depressed bone, and in all cases irritated. These 
facts ha\'C an important bearing on practice, enco11rnging- the surp::eon to rcmo,·e the 
depressed and irritating portions of bone which have such an injurious inAnence on the 
progress of the case. " 'hcu the brain is injured by the 1.iccident, the danger is far greater. 

THE DIAGNOSIS OF FRACTURE OF THE SKULL. 

The best gu ide to the dingnosis of a. fracture of the skull is, doubt less, the 1rnturc of the 
injury. There nre no special symptoms by which a fissure of the rnult, uncomplicated 
with a wound, can be recognized. Extensi\'e f'rnc1u res of this kind are cons tantly found 
upon the post-mortem tnblc where no suspicion of their pre~ence was entertained during 
lite. " rhen a wound c·omplicates the case, n fra.cture can mmally be made out, us the 
broken pnrt appears as a red liue. Care, however, should be taken in thes.e cases not to 
mistake a suture for a fracture. 

" 'hen fracture exi:;t~ with depre~secl bone, the diagnosis i'l rarely difncult, unlc;:.s it 
shou ld so happen thut the fracture has taken place beneath the body of' the temporal mus
cle, whPn it is nlmo~t impossible to diagnos~ its existence by direct signs. 

An rffu:;ion of blood beneath the pericranium may be mistaken, unlcs~ care be obserrnd, 
for a fracture with depressed bone; a!' may a natural deiJrt::;sion in the skull, particularly 
in the occipital region. 

Fracture of the skull, the result of a punctured wound, can, as a rule, be renclily recog
nized, Uut when the point of the pertOrating instrument has been broken short off at the 
surface of the bone. much care is needed. 

T he diagnosis of u fractm·p of the base, or of the base and vault combined, is alwnys a 
source of diflicu lty. The nalure of tlie accirlcnt is, without doul>t, the surgeon's betit 
gu ide; a fall from a height upon the head, or a heaYy blow, is the usual cause of' such an 
accident, tbuugh a crushing force nppl ied in any d irection may produce the same result. 

Should the fall ha,·e been npon or the force applied to the n:rtex, the middle fossa of 
the skull will probably be the srnl of injury; and the diagnosis of a fracture through the 
petrous bone may with some confidence be made when such un injury is followed by pro
fuse or pt!r,.istcnt hemorrhage from the ear, succeeded by the copious discharge of a watery 
ancl perhaps ~ncchurine or sli:?"htly albuminous fluid, and paralysis of the parts supplied by 
the facia l uen·c. Slight hemorrhage from the ear is no positi\'c sign. the moderate dis
charge also of a watery fluid alone is not characteristic, nor is facial paralysis. But pro
fu~e and prolonged bleeding from the ear. or slight hemorrhagc 1 followed by a wate~y 
dischurge, is 1 huwe\'er, strongly iudicati,·e of a fracture; as is also a copious watery dis-
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gr.~~:~~~t~ri~{~~;~~~~l f ~:~~~P;,:~E~;,~,;5;f };,~fi~~~:{;!;0:~~I·:~:~;.:. :~~~~~~~~§ 
tympani. I have known this to continue for eight clays. 

Jn injuries to the mastoid process, if a local emphysema exist~, the presence of a frac
ture may be diagnosed. 

Should the blow or fall haH' been upon the anterior part of the skull, the probabilities 
of the case poiut to fracture of the anterior fossa; and where any injury to any of the 
11erYeS of tlie orbit can he made 011t, as indicated by Iota! paralysis of some of the muscles 

~~i'.~{·:~~·::):7i~~::~;;;:;:~:~~::;;l~~:::~~:;2t~,:·1~Ei~~~~:!~ ~~~~~:~~~~:~i~~:;~~::~~·~~:,~i~:~~~i11~~~~~}'. 
rhag(!, it ii:; a symptom of some importance. 

Falls upon the occiput commonly produce longitudinal fissures of tlie base. 
Copious an<l obstinate bleeding from the nose or pharynx is by no means unfrequent in 

a case of fractured LasP, and whPn accompanied with other i:;us.picious s.ymptoms is of 
diagnostic value. I have the notes of a case of injury to the hem.I. in which the patient 
apparently died from bleeding from the nose and mouth, no blood coming from the ear; 
and, aher death, a fracture of the base was. found, completely separating the petrous por
tion of the temporal bone from ils connection, and laying open the lateral sinus. The 

:~'.~!1 ~·~j~1~/1~:~~~;, ~;~~ ~~1~~ffJ~l~1o~\'icb~:~,!~:l ~i~1~;~1;~:~~,~~~:::;~~~;e~~~ ~~~,\~~· it:J~~.~~y ~~~,r~~~:~ 
the Eustachian tube into the pharynx and stomach . 

its 
1p~~:'.~~il~~r~~~gFia:;~~c~~~~~~~ ~o~::,0~~d c~~' l~~e;~;i~:~.!!1 ~a~3r:~1i~1~:~:;~ u~~;: :i:~d~~o~~ 

chial tubes being found filled with blood, ernn down to the air-cells. Each of these lind 
only two hours after the accident. 

i·,racture of the base, unassociated with nny injury to the brain itself, is of no more 
conseqmmce than fracture of another part; but as the ba!'e is tl1e mo~1 delicate part of the 
brain, an<l any i11jury to it is sure to be followed by severe, if not fatal, symptoms, the 
subject of fracture of the bones upon which it rests becomes of proportioually greater 
intcrt·st. 

This fractu re of the ba~e may Le associated with rill the intra-cephalic injuries to which 
of the rnult are liable. Jt may be complicated with simple concussion of the 

or with the more se,·ere f'orm associated with larernrion of the brain-structure, or 
extr;_,Y .. sat:on of blood upon or within the brain itself. If Llood is effused there may be 
compre~sion of the brain followed by death, or the same result may be produced by a 
secondary intlnmmation of the membranes and injured parts. 

1t is difficult upon the whole to separate the two clas;.;cs of' ca!'es, ina.<1omuch as the dangers 
ari ... ing from injurits to the skull do not deptmcl upon the ::eat of fracture but upon the 
injurie~ lo the cranial contents; and, as the same injuries mny be produced by, or rather 
muy be associated with, fractures of the base, thr complications and clangers are the same 
in(•ach. 

Having, then, so for shown that the dangers of all forms of' fracture of the skull are 
really alike, and that the same intracephalic complications nttcnd fruclures whether the 
mull or of the bnse. J now proceed to illustra.te the special sy111p1oms generally regarded 
as being di:tgnostic of such injuries, by a brief analp•is of cases lrom my note-book . 

Among thirty examples which are there recorded, tweh·e were associated with simple 
concussion, in all of which recovery took place. Jn three cmies the fmctures extended 
through the orbit as indicated by subconjunctival ecchymosis. In eight there was hemor
l'lrnge from the tar~; in all, this w:is followed by a discharge of scrum, and in seven of 
the cases it was associated with paralysis oftht• facial nerve upon the same side. In these 
it is quite fail' 10 concludt~ tltat the line of fracture extended through the petrous portion 
of tile temporal bone. ln two there was bleeding from the nose; in one there was a serous 
di~charge from the ear, accom11anit:d by paralysis of the facial ; in another this discharge 
followt:d hemorrhage from the ear, aucl was unaccompanied by paraly:.:is. 

To test Lhe value of these cliffonmt symptoms as i11<licating fracture of the base in Yari-

~;·11~~~;1i1~~0~!'1l:1\'.~t~~~~=~:~~o~J~:;~:~~.~~r l~~~~~~~!a~:s~~i;ti~l .. ~~r~~~~n~1· ~:~!.11:;t~~~t~1~ 1~:l~~11~e~~: 
om: whkh more or less accura1ely marks a fracture tlirough the orbital pla.te. ln the 
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cightePn fotal examples, Lhis symptom was manifested in four instance~; the line of frac
ture exfl·1Hling in l'aeh of tl11~.;;;t' tlirough the orbit. 

In two t:a"<'"1 there wns copious hl'morrliage from the car, while in both lhe fracture 
pasi::ed through the petrous bone. 

In thn·c t•xampll's there was f'ome epistaxi~; in one of the~e the fracture extended across 
the c1ltmoid bone; in another 1he frontal sinuses were full of blood and fractured; and in 
the third the tympanum was found full of blood, tht! mcnbrana 1ympani perfect, and, upon 
careful examination, tlle lateral sinus of th{" brain was found to ha\·e been la.cerated. 

Sen.>n of the eighteen fatal cases died from direct injury to the brain, the post-mortem 
examination in all l'C\"t•aling st.•vt-re contusion or laceration of the brain-structure, wi1h 
rffusion of blood upon the surface of the brain or upon the mcmbmne~. 

Se\·en 01lwr <:mws <lied from amchnitis as a. res.ult of the i11j11ry. Jn four of these there 
was coniui;;ion of tlw brain, and i11 one ecchymosis ot' !lie ''('nt1·icles; in two there was no 
ev idence of contused br~dn, nor was there any effusion of' blood; in one interesting case 
the inflammation SJ>l"('ad from the imnnal ear. Jn tlircu, the cerebral mischief wns com
pli<:nted with some thoracic or nbtlominal injury, wliich can:;;ed dl'nth; and in one hemor
rhage wat- th<' immediate c:iuse of death. 

A !:'evere blow upon the no~e, by dri\·ing in the etlimoi<l bone, mny ea11:-1e fracture of the 
anterior f'ossa of the bao:e of the skull ( Vide Fig. {ii); and J han· h:ul under my c:ue a 
C!l...""-C in which a. f'C\"Cre blow upon the jaw produced a fracture of 1he middle fo~sa. ~\t S1. 
Gcor~e's lloi<pital there is n specimen, in which a fracture of the bnsc was ca.used by the 
condyle of the lower jaw being dri\'en against tlie glenoid fo::i'a with i<llCh force that the 
condyle projected into the cavity of the skull; and in Guy's JJ o:;pital :\Ju,,eum there i:::- a 

F10. 67. 

Fr11cmre of Alllt'rlor fo~-11. of the ba~e or skull. 
ll'r• p. :\o. 105>'', Guy·e llo~p. Mus.) 

Fw. GR. 

~~Q~~~;~jf ~i~~~~~~~~\;~5[~;~;~~'.i.i~~~~~j~ 
The treatnwnt of fra{'lurcs of the skull will he de~cnbed a.lier t11e subJCCts of lllJlll°lCS lo 

the lH"ain and cxtrarn~.uion of Llood within !he cranial cn,·ity have been consitle.-ud. 
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said to ha,·e hern one of concussion of the brain. Such nrc the after-death appearances 
a~<·ribed IJy diflCrent surgeons to concussion of the brain." 

These word~ of an eminent i'Urgeon (P. Hewett) so accurately describe. the ordinary 

J:~~I~~~~ l~i~~111f :~!·~~;1tt 1t1~\1~e~~~ ,-~:;~11:~~~\~:: a!-~e~;~i~~l; i~11 ~~~~~;~;::~~c!u,~.~ ~~np~t~ht!;~;i~~j 
farts, for th<' t•xpericncc of the post-mortem room shows that in all ca..<:.Cs of death from 
concussion of the brain, some changes in structure nrc to b<> found if carefully looked for, 

~~~1:: ~~,~~~1i;:~o~r ~:c~:;t~~~i~f'~~11~1~~~i;l;a~~;~eo~ 1~~1~1L:~1~11~~~o~tss 1~~~::1·~i~c;iar:._~:~,t~1;!~~!!: 
and contusion of the brain being always associated in fatal cases . Al Guy's Iloi'pital, 
during fifteen years, no case is recorded of death from concussion without change of brain
struclure. 

"Jn e''ery case," remarks J\Ir. Hewett, "in which I ha.,'e seen death occur sliortly 
after, and in co11scquencc of, an injury to the head, I ha,·e i1l\'urin1Jly found ample evi
dence of the danrnge done to the crn.nial contents." 

l\Ir. Le Gros Clark, of St. Thomas's Hospital, states-" I ha\'e ne\'er made nor wit
nessed a post.mortem after sp~ecly death from a blow on the head, where there was not 
palpable physical lesion of tile brain;" and Dr. Ncudorfer, of the Austrian army, dcclnres 
that he has never seen concussion, properly so called, except in apparently tri,·ial injuries. 

1\1. Fano, a recent French wrikr, has also come to the conclusion "that tlw symptoms 
generally attribu1rcl to concussion are due, not to the concu~sion itself, but to contusion of 
the brain or to extrawt:Sation of blood. In fact, all now agrt:e that when death follows a 
seHre shakinJ?; or concuo::sion of the brain, contusion or bruising of the brain is inrnriably 
found . 

Ilow far t11ese ,·iews are correct in cases of concusi:ion that are not fatal, is an open 
question ; but in the few cases of concussion recorded in which death has followed from 
other causes, some injury to the brain substance has always been found ; and, in all 
instances in which n fatal re::;ult has taken place from secondary inflammation, evidence 

~f s~~~~ !)~~~~:~~~~a~f 0~111 ~rb~~~d ~1~a~~~~ ~:~~~~;;~cl t!1!~r;u ~;;~~0~~1~1:~ i ~~~~~fe1~~~~:,·:;ru;~,!~: 
compres~ion of the brain and den.th are the usual result. "~hen it is generally accepted 
as true tliat concussion and contusion of the brain are synonymous, the principles of the 
treatment of such injuries will be better appreciated. 

Jn the simplc:.;t form of concussion of n healthy brain a slight and transient loss of 
power aud consciousness is the only symptom . In the more st:vcre form when a blow or 
injury produces some se,·cre shaking of the cranial contents, this shaking is followed by a 
loss of' consciousness more or less complete, and a loss of all power of motion ; the skin of 
the patient will be colcl, the features more or less contracted. the pulse slow and intermit
tent, and the pupils very nu-iable-in some cases dilated, in others contracted, while in a 
third, one pupil will be dilatccl and the other contracted. 

If the case be neither one of great se,·erity nor complicated with any gra\'e injury to 
the cranial contents, after a \':triable period the patient will ~how Rigns of mO\?ement; and 
may, perhapi>, move a limb in an impatient and purpol'Oele:;s manner. If he is spoken to 
in a lou<l \'Oicc•, he will, perhaps, show some signs of returning con~ciousnc$5, either by 
making some inarticulate no:se, or by merely opening his eyes and afterwards returning 
to his stolid condition. 

Jf the ca!->e be st.ill carefully obsen-ed, the mode of respiration may be seen to be 

~!~1i·~~;~ ii/;.:.(~~::~~;. ~~i:~g '~~~~,· 1~::~e~a~t~~;;,s:~~~il!t~~,.\';:~s~:.~r,t~;.\~~:rr1, •. ~~!t~~~~1i:~.fi1 !~~~ 
their appearance. The skin will become warmer and more natural, the shrunken and 
contracted features return to their normal condition, the pul:.e be more regular and rnpid, 

~1'.~~,i~~i:~~~~·~~~~'~;,;,i'!~~:~Ic~1~,;:~;,0~~~·~~::;::~!:;.~;;!~if :.Jl;~~~E!!~~::~~~,~~o~i~!:;~;'.~£~ 
c011dition, f't·eling, pt'rha.ps, somewhat heavy and dull for a few days, and indisposed for 
:my bodily and much l<.·ss for mt:ntal labor. But if, on the otlier hand, the case goes 

:.::,'.:~~!~i;\:E~~f :~::~::~:~:~~::~~f(1~~:~:~;;,~~~~;~::~1~'~'.~:.~·1~~~ n~~y c~:~~~:si:;;:.~f,~p;e:~ 
In lhis brief ~ketch of an ord~nary ~xample of concu~sion or shaking of the bra.in tht> 

symptoms de.scr1bed are of a typical krncl, an<l Imm been purpo . .;;ely dissociated from those 
of :rnch complications as are liable to occur either primarily or aft~r the period of reaction 
has taken place. 
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"~}mt changt:> of structure> ii. pre~ent in such an injury i", of conrsl', an open que!ition . 

ri:~~~~i;\~~,~;~:'.:~l:l~Yi ~:~:~~!
1

.~:::~::~~~~~«:;i~~;l~:i1i,;~i~'.1~~~1,::~'.:~D1;,:i~~~-:~~~::t.i~"·c:~ 
In what i" called concus"ion of the brain epi"tnxis is very frequent, and hemorrhage 

into the lids of bo1h eye;;, is not uncommon, though beneath the conjunctirn it is very 
rarely m(>t with. 1 lemorrhage from the cnr dircclly after the accident is occa .. ..,ionnlly seen, 
and I have known it continue for !'Cveral hours, the cxtrn,·asation of blood, howeYCr, 
inking place in all these cases as a direct result of the accident. 

Agnin, in certain caf.les, a patient, hnsing regained his consciousness, relapses into 
in~t.·nsibility-re/rtpsiug 1mco11scimtsness-from which he may reCO\'Cr as perfectly as if 
110 relapse had taken place. It would appear us if this condit ion were pro<luced by the 
earli~st dfocts of reaction, the Yes8els yielding too freely to the heart's p11ls:1tions, and thus 
producing a plrthora of the part, which induces a comatose or semi -comatose condition . 
The following case illustrates these points. 

A boy, a't. 11 , having recei,·ed a blow upon the head from a fulling piece of timber, 
became perfectly uncouscious and quiescent. Ile remained in thi s state for fifteen minutes, 
but recovering. he walked home some short dif:l.tanl'e . li e soon began to foci sick an<l 
vomited, the vomiting being attended with epista:ris. Ile was tiil'n broug:l1t to Guy's, 
with n cold skin and laboring puh:e. fie was n ry slightly eon!'l'ious and miable to an ... wer 
any questions, while hii. limbs rernaine<l in the position in which they wen~ placed. The 
pupil~ were dila1ed 1 but actin. lie was left in bed with the head rai'.'"Nl, and a cold lotion 
applie<l to it. \\'annth was al~o applied to the fret. lJ e gradually rl'CO\·ercd, nncl left the 
hospital in 1en days conYaJescent. 

The epistaxis and relapsing unconsciousness in this case, coming together at the time 
of renction, point clearly to the cause. 

Again, in chi ldren, reaction is not unfrequcntly attendeJ with co1wulsions, which 
generally, howen•r, pa-:~ away, and leave no m:~rk l.Jt>hind. Should they appear in an 
adult, they arc symptoms which cause anxiety, as they almoRt always indicate brain injury 
and forhodc mil'lchil'f. 

When reaction is excessive it is attended with symptom-, of fover, and brain disturb
ance, such as delirium, excit1.•m('nt 1 and coma; but the subjec t of intracrania\ inHamma
tiou will cla.im attention in anotl1cr page. 

EXTHAYASATION OF BLOOD AS RESULT o~~ CONCL":SSION . 

If the brain be ,·iolently !!din.ken, bruising of its substance and extrarno:ation of blood 
must ensue. \\·hen tlit:> injury is the result of a direct blow, the brain misd1icf may be 
only local, yet it is more m;uaJ to find the opposite side of the brain a_l ~o bruised, by wht\t 
is rightly termed "coutrc-coup," and it Yery oft1.•11 happen~ that the mi~chief to the bruin 
by contre-coup is greater than that at the scat of local injury. \\rhcn the fall is upon the 
,·crtcx

1 
the base is bruised; when on the occiput, the anterior lobe; when on the right 

parietal region. 1he lm~e of the left mi<ldle lobe is the injured p:wt; in fact. the basr of lhe 

ri~~i;:~~~~~1i:~:·:·;:~;:~~:;:;:~~;:~~~~;;~~:i~·~::~::~;;ct;'.~;::~~t~!1~:. ;:i;~;~;:~~i::'.\~r~= 
either upon or within tlw mtmbrane$

1 within the ca,·ity of' the arachnoid or the meshes of 
the pin. mater, and under both cil'cumslances the blood will gravitate to the ba~e. \\"hen 
the extravnsn.tion of blood takes place into tltc structure of 1hc l>rain itself it may be found 
in any part of the ccrebrnm, cerchellum or pons \"aroli i, or into the \'Cntriclcs, the extra
rn~ation rarely showing itself in the form of one l:\rgc clot, hut commonly in small and 
numC'rous spots of' cxtranu:ation. 

filt~1~o:r~:;r;~i~1t~.:~'l;~~ ~1~!c:nJ::r~1,i i:h~~ 1;i7~1br~\i ~ 1\:~a!nb1:·~1 i~~:,e :~f :~~:~111~~ic~ 1~1~:~~i~:1·~;:~-~~ 
the injured i.pot~; tht.• fluid in the nntricles wa,; l>loocl-sta.incd, and the Hntricles them
scln:-; ecc hrmo~cd. In another cn;;:e of death from eoncus~ion, the re~ult of n fa.II, in a 
man a·t. a 1;in whom co11n1l"ions and coma. superHncd on the fifteenth clay after the injury, 
a layer of bloocl was found uni\'er:sally <liffu~ed O\'Cr ho1h IH'mispherc~, clipping between 

~1::·:~~i:~
1

~~~:~:::,:;~~:!~~:~~~~~;
1

~;'~i;l:~;~·::::~i:~~~l~"f,f~~~:?~~;:;:~~l~:Ji·.1;~'..;::;!'~';~'~~:;f.~i:~: 
injured by conlrt-coup, similar change:; had taken place. The ,-e~.:-el" were l1ealthy. In 
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a third case, where the ves!'c•I:; were diseased and death followC'd from concussion, multiple 

~~;:!:~~:;~~:~~~::~:~~I:jI~:~~~;.~.'.~::~~~.:~:;::~;~·J:!~~~~!~~,~f ~!ii~~~~§ii~::~f D:!:~~ rt~:!~~ 
tile sltakin;r of the brain is rhe ::=ource of d1111:;er. 

From what lia~ hccn thus stated tlie conclu8ion may IJe drawn tlmt the nature of the 
accident is tlic IJc!iL guide in forming an opinion on the existence of contusion of the brain 
as well as on its. extent; although tl1e sc,·erity of' the symptom:::, or their pl'rSi::itcuey, is, 
doul;tll•ss, a rnluable indication. Tlic French surgeons., howevC'r, look upon the following 
symptoms as diagnostic of a contused hrain: "Tonic spasms of the limbs; intense rest
lessnc8s, with constant !'Oiling and tosi;ing about in I.Jed; u11co11sciousness, more or less 
cornpil'IC; drow~i11e!'S, without a.ny stertorous breathing, aml in the s lighter cases simply 
coutrn('tion of one pupil or of' one eyelid; spa.smodic movements aLout som1• 0 11 e muscle 
or nnotlit .. 'r of tlw focc or lips, giving r ise to a diHiculty of prunu11c iation" (Ilcwet1). l\Ir. 
I~e Gros Clark lays strC'~S upon the following:" .1\lore or l e~s constant restlt!ssness, accom
panied by ~pasm, iu which some particular ml'mbcr is atlectecl, or amounting to general 
connilsion. lf t":qiaLle of' giving f'Xpression to his feelings, the patient will point to some 
particular pa.rt of the !wad as the sl·at of pain. Jn l:iOme instances noisy incoherency and 
oi..ltul:ienc:>s of intdlt>Cl actompmy this tondi1ion from the fir::it ;" tind these symptoms are 
doubtlt·s~ enough lo point to contu:!.ion of the brain. When they appear rapidly after the 
acci<lcnt 1 they may be aect>pted as rdiaLle; but when they come on a few days larer they 
arc as liktly to be due to sl'condary i11tlamma1ion of the brain as to contu~ion . Xever
thclc~s, li1cy may be regarded as rnluable tliagnoetic indications of a bruised brain until 
better can be :ulllueed. 

The diagno:-.is of primary concussion and contusion of the brnin, however, is almost 
impo:-:-;ible. Tltt.' :;ymptoms are so intermixed that the real 11ature of the lesion is not 
apparent. "The symp1om::. or concu~!':ion may be continued or renewed either by extrava
~ation of blood, pu~ or both" (John Hunter, .:\lS. 1 1187). The Rigns attributed to con
Cu!'.':-;ion, f:.uch as loes or con..;ciousness, collap~e, ~mall, scarel·ly perceptible pulse, and 
lowerl'Cl h:mpcratnrc, are ml't with in other affCctions of the brain. and merely indicate 
that 1l1c functions of that organ, anti. their influence on llie !')'stem :\t large, are in a state 
of abeya.1H·c. J t can, therefore, only be <lcclan~d that the i.Jrain was contused in the Jirst 
in~tante, 1/ tlie s.1J111ptoms continue. 

The scat of inj11 ry lO tlie brain may likewise often be indicated by some paralysis, par
tial or complete, of one or more of tlie cerebral m·rvcs. This paralysis may be either a 
pa!'si11g or a pcrmanl•nt .i;ymptom. Paralysis of the seventh pair including the facial nene, 
ha...; i.Jel'n already alludccl to as a somewhat typical symptom of fracture through the petrous 
portion of thf' tcmpoml bone. This may appt!ar as an immediate result of the injury, indi
cating l:1ceration of the i.Jrain by the frncturu; or, whnt is more usual, a.ta later elate, when 
it may be the clii..•ct of prc::=surc by effm•cd blood upon the ncrYc trunk in some part of its 
co11r-.e; or, al a ~till later period, by inflammatory effu~ion . 

On reforriug to my own notes of ca~e~ admitted into Guy's lfo!:'pital at different periods 
dnrin~ the la:-.t twcrny years, ] find examples of injury to the op1ic nerves, as indicated 
by blimlnt•i-s i paraly:-.i . ..; of the muscles of th<· globe of the eye a~ a whole; and paraly~is 
of the external rcctus mu:-cle alone. 1-'aralysis of the facial and auditory nerves is H!I')' 

fr(•q11en1, and at times there is pnr;\lysis of the fil'lh nen' (', :t8 inditatcd by complete loss of 
S\'n-.ation of the fittt•, ... \;(.'. P<lralyi;i:> of the hypoglo:--:>al has abo bet>n obsencd. In the 

:E:;:i~'.::~'.~·::::;;~ ~:~:'.;~~:f ti~;~!i.~?~e~·;:~~E;~~~~~,t:;~~:~'.~i~~;:~~~.?:~;: 5~nEh~:.1,~:;:;r, 
i\::;,~'.~E,::;';~~;;~,:E~.~::'i~':!~'..~r3~:~~:,;,',~~~,~~~~·E~, ~E~~u:~;t~~ 1~;,;~:~~·i~;jo~::~,i~i(;~;:~~~~:

0

1 
1wne ii- paralyzed." (Le Gros Clark .) 

I had on('(' umli'I' my tare a man who received a SC'\·ere blow on lhe left side of the head 

~f :~!~l~~g~f ir~~f ~~~ll~'.ii~t€~~~t~;;~}~;~~;~] 
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the ha~e of the midd le lobe of the right !lide had been contused. 1lr. C'all<'ndrr tells us 

~~~:\:~:~:.~~;:~1'.i:::r:1(~.:::~;~· i:;~:~ :~:;~~j:.~1~:·:~,~:·:~~:;i.:'.1 ·l·:~~;·:
1

:·~:t ~~~!\·.~~;;~'.:'.:::~~;1.:;:~~:~::.~: 
are more· often a~~otintC'1l with convuli'ions than are similar hurt~ at the oppos ite siJe." 
('Brit. )led. Journ.,' ,June Gth, 187..&.) 

HE:-.IOTE EFFECTS OF Co=--ccs~10S". 

sy:~·l1:;~~~1 ~ r:;1c~;~::~1~;,'.~1~~~~ i :~1,~~:~~e~~ a.~11~1~1;.~~lu;~ l~f~· l~,o~~:.~~~i1~t11,'1~~0~~~1;i~1tg c:~1:e <!:~i:il~: 
nml ofl<·n pe rmanent d:unap;e to the pa1it•11t. 

:~:~~;~';;l:;;,~:~;:~:,!;~1:~~,~:!.~~ c~~.:.~l~:E~~,,:~~~~~::~::;;:~:~''.'.:\~:;;~~~l:~~?;::,~::'.:;;;~:l~;;i,::;~;:~~~'. 
nent enfocbl<·m(• 11t of the mental power::;. J t bchoon•" t.hc surgeon 1 tbnC'fUre, to be most 
cau tiou" in giving nn opinion as to the issue of a cal'.e of inj111·.v to thl' hca<l. As his func
tion,.; Sl'ldom extend lwyond t he early period of trcat 11H•1H it ii:; not nCC<'S<:ary here to enter 
much into lil'tail in sncl1 cases af'tcr pointing the moral tlmt alfaC'hl's to tiu'm all. 

The record" of lunatic a~ylum°' (H'O\'C, unhappily, that many C'f\'if'S of apparently tri,·inl 
injury to the h<•:1d, unacC'ompanied by symptom.; which would indicatr a11y positive affec
tion, ,.;nch as C'On('u.;:.-ion, p:walysis, &c., han.:! l'ndc<l in an affi•(·tion of the brain which has 
rcn11t:rctl the p:Uil•nt hopch.~:;;;;Jy <lenwnted. and, moreo,·er, has ld't no ,.i .. ihle traces of the 
malady in th<' brain at't1.·r death. The following may suflice as ill11.<:lration<:. 

A boy, a-t. 16, foll from a. tr1.•e and was found partly in--cmiilih'. Afl<'r a few days' trrat
ment he wa<: di.;mi:;:;pd from the ho<:.pi1al a"'' cured." Jn a fl.,,. months h<" was obliged to 
be plnC'<'d in a lunaliC' n~ylum, where he ri>ma.ine<l sen•ral year<:. 

A g:e1Hl<·nu\n put his lu•:ul out of the window of a carria~c while travrllinp; by railway, 
and rccci"cd :l sen Ip wound from Rtriking a;:rninst a po;.,t. I le was n·nt!rrcd in-.cnsible at 
t he time, hut !'OOn impro\'Cd . Thtrc were 110 signs of importance, yet in a few weeks he 
wa..;; in a ~Hate of menial aberration and died in a vear. 

A man was k icked Ly a hori'e in the stomach ~rnd fo ll , bead on the stable 
floor, but ha.cl no crrehral symptoms. I n a fow weeks he got. and co11fuscd in 
min1 l, nnd became in lime hopelessl .v ins:uw. 

Such instances m ight be multiplied rndlessly, a ll pointing: to the suprC'mC importance of' 
injuril"s to the h1.·ad, howC\'Cr sligh t the immcdiatr symptoms. TIH' rt·ailcr m:iy find this 
sul~icct well discm:sed and illustrated Ly Dr .• J. C. Browne in thr first ,·o\ume of' the 
• ' rest Hid ing Asylum Heport.;;,' in Al>ercrombic's works, and cl~cwlwr<'. 11 may be laid 
down a<: a principle rhat p1.•r:-<ons with any hcredit:iry pre1li~pm:ition to in . .:anity or nen·ou" 
disca!:'e a re mon• liabll• to imffor from cranial injuries than oihers; ,,·hil!-it the tcm.pcrate 
h:we a b1.•t1er chance of' er;;cap<' than those addicted to excc:-:.:e" of any sort. 

Dr .• }. C. Urownc sa~·s in the report already alluded to, H \re arc ju"tifit•d in concluding 
that conC'u~~ion may exert ill-I worst influence without any or:.raniC' C'h:rn~c whi('h is capable 
of being dctecll'1l. Everything points to the concJu.;ion that the evil of eoncu!':sion really 
con~ists in what may be called dynamical changes in the nerve-cell" and Llieir connecting 
fibrils ." 

INJURIES OF THE BRAIN AND ITS MEMBRANES COMPLICATING 
FRACTURE. 

" ·hen the student ha.'l recognized the fact that. n blow upon the head, nnt compl icated 
with fractu rC', i" eapahle of' producin:r, by concus<:ion of tile brain, injnrics such as kwe 
hC'cn sketched in the prrvious pages, he will be ciuite ready to untlcrl'ltaiul that a blow upon 

~~~~i::~ ~;c~c~~:::~~licirf~clm~';!~h k !~~~.tt~•;~at i,s a~k~~~ 'r~r~~ f~~~~1::~~~l 1;~ ~~~~~l'~~e t;~:~~·a~;·~r~\~t~~:~ 
skull is either more v iolent or more concentrated than that requirrcl to produce what l1as 
hcrn tlC!':CriJ,('fi a<; a coneu--~ion of' the brain, so there arc other compliC'alions which are 
frequently ns~ol'iatcd with or arc pceulinr to fractmc. i::iud1 a~ depn·~sion of bone producing 

E'i\:~·c~~,:E1.:'.,;\~:.~.::~~~;;
1

,~1:~::~,·~~'.'.:%'~{\11~~E~i~:\~~~~0\::::~:~'.~~.·~;:.~1:.::~~~:F~~~~:1~~~ 
pince without producing any cerebral disturbance; for example-
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A man 1 a•t. 27, rccci,·cd a blow over the vcrt1·x from a broken ~wonl. ;-\n cxtcnsirn 

~~:~1;,t~r~~:~~~' ~~~~~:.~~l~f;l;~~~·~'~_<:n~ ~:;:·~ ~~·1~1~,~~~,~~~~l·~,~;~~1111~ 1i1:,.:~c 1 ~~~1>~~ 111:~rit~~~c~\r~J11~ 
th\~1.~~~t~:~;i~'.~t~l~\~~1i1~;l~1~~~~~1~~;~~~~~~ g:~r r~~~\~.~~ 1~~11 ~:~~~~1 from the kick of a hor15e; 
he had no heatl ~ymptOlll!5 whatc,·er, <tnd recovered . 

In the fornwr case there was an incised wound of tlie skull, and in the laller an uncle
pre,;;.iccl compound fracture. In neither was the brnin ~hakt•n, hruiscd, or otherwise 
injured, and in both a good reco,·ery em:mccl. Ca~c~ :-;uch as llH!,.;C 1 however, are com
par:iti,·cly rare; the more frcqut'nt being examples of fral·turc1l ~kull a..-,.ocialcd with brain 
symptoms !'imilar to tlto:;:;e whi1·h ham been de~eribed maier the h<'llll of :;imple concussion; 
ca!'CS in which the ftmC'lions of tht• brain nre for a time more or kss interfered with or 
suspr1Hled 1 but which h:t\·e :i tendency gradually to r<.'turn to liieir normal cond ition; in 
which the injury to !lie skull has been se,·ere cnou~h to hrcak the hom•, rmd gem•ral 
enough to shakl' thr IJniin and cause a su::.pcnsion of its functions. Tile importauce of 
these. howev(•r, lies ill the injury lhc brain ha5 sustai1wcl1 nnd uot upon t!Lc fracture; the 
fracture IJein~ only a complication, and so long :ls thl're is no d<•p1·esf'1•d Uouc irritat ing and 
cornpre:;!'in~ 1hc hrnin, the danger is in 110 way incrl'<l"l'(I. If, liO\\•e,·er1 in any given 
in~ttrnce, the in,inry is complicated with bceration of' one of the lar;?e arferiei,; of the hone 
sueh as the middle meningeal artery, other conditions may ari:<c which produce special 
syrn11toms. 

Fractures of the skull associated -with extravasation of blood be
tween the dura mater and the bone.-A~ the n·,.;ult of an injury to the skull, 
whNhcr with or without a fr:1cturc, small extmn1~ations of blood bctwct:n the dura mater 
anrl the bone arc not unfrf'qnent, nnd are due to the rupture of sonw of the small Ye.s:;els 
which Jl:l"" from the bone to the clura mater beneath. They gin• ri"'c to no symptoms by 
which they can be rl'COgnized, and usually are onl)' dis1·ovcrt•ll after death. 

"'hen any large extrarnsation occur8, the blood comc.:s, as a rule, from the trunk or 
from one of the branches of tlie middle mening,•al artery, which runs upward in a groove 
of the anterior infl'rior angle of the parietal hone. and di,·idcs to supply the lateral parts 
of the hase and Ilic v:rnlt of the <'l'u.nium. A fi~sure, therefore, of the bone in thc:-e parts 
may lacerate one of these brnnches, and give rise to a hcmorrh:l.ge sufficiently copious to 
produce symptoms of comprt'ssion of the brnin. 

It is wdl 10 know, howe,·er, that the brain will sustnin a grl'al deal of pressure without 
gi,·ing ri:;e to any !')'mptoms1 and that sc,·cral ounces of l'ffu~ed blood rapidly poured out 
arc required to produce such symptoms as arc rccognizaLlc. In 1w·(' instances the licmor
rhap:(' ma_y come from one of the large venous sinu~es which has been torn . 

The following is an excellent cnse to illu~trate the accident: 
Ca~e.-A man, a:t. .. I!), when riding in a gig, wu,.- thrown out upon hi:;:; lwad. The 

acci{lcut prochiC'cd a ;;<•alp wound on!r tlic ld't side of the vertex and some slight in.sen~i
bility. Ile :rot up and walked for half an hour, when he bc.•camc co11fu..-ecl, siaggcred, anrJ. 
wl'nt into a shop, being supposed by the :;hopkccpcr to be intoxi('atetl, but as he gradually 

Fw . 69. ~~·~:~~:e a~l11~~1i~k::1 s~·,~:;i~~~s 111:1~~~:sll;r~~~~~~1s~~Ol~u;::1~ 
comatose, with dil:iH•d pupil~, laboring 1mli<c, and slow 
respiration. Soon al'tcrnanls he became convuhed, 
the right arm I.winµ: more alfortPd than any other part, 
which in a few hour~, however, IJeramc paralyzed. lie 
remained in tliis coudition for two day:;;, and died coma
tose. After death, upon n:moving tlie calnwia, which 
was fi.5sured in a nrtieal direction from the middle of 

a iif.:'.·~,~~g~~;X~il'.~{ g:,t;1irL'.~,~\~~;;t:£:,~:~ 
mo1·e than au inch in thicknt•ss. lt formed a. globular 

Dnw''• "''"'"' "" ('i "'""'' ,, '"' ~~~:,~:;;~·~iii;~ cI:~~~:,:~:;~~~'5.;E,~ .f.i·~~~~:r;~:~J:~~:'.'i~ 
~;:~~~::e1rJ::::;~:~;:::!::~r;:~~~::~:~~;~ !11~~tl~~;:~li1i~11~~P·] ~ln~;;j; g; ~l;i::;~~Jl~~~~~l:1:re)'~~~~i ~~l~~~,·s 
11. lt.) 8ucb a ca:-c may fairly Uc accepted as a typical 
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example of this form of injury, anti special attention should be paid to the fact, that the 
man rcco,·eretl from the immediate etli..·cts or sliock of tl1c accident, remained sen~ible 
for a definite pt:riod, and then gradually became uncomsciou-,. In comprcs~ion from he
morrhaµ;c this "intl!rval of 1ime," pro,·ided it be a short time, between the accident and 
the oc1.:urrcnce of the symptom~, is most important from a diagnostic point of ' ' iew; it is 
ver)' connnonly, ahliough not con~tantly, prc~cnt; but, when pre:-<ent, it is characteri:::tic 
of hemorrhage in some form . Tlw symptomi<, to be tho:::c of compression must al~o be 
lasti11g; nor mui;;t they Le mii:1takcn for the '' relapi.;ing 11nconi:1ciousness" of a shaken 
brain, to which attention has b<'<'n already directed . The persistcncy of the symptoms is 
cornwq1w11tly a \aluable diaµ;nostic Aymptom . 

But it mn.y be asked, bow is extmn\.<:.ation of blood, th<' r<'suh of a lnceratcd meningeal 
arl<'ry and therefore outAillC the dun\ mater, to be diaµ;110,.c<l from c•xtr:n·fl"ntion of' blood 
within the casity of lhC' arachnoid, upon t lw f-lmfac<' of the lm~in, or within the brain 
itst·lf? For under a ll these ci rcum$1anccs t he symptoms may appea 1· some time afler the 
accident, the inf(·rcncc dmwn from the ·'intcn·:il of time'' bci11~ Iii<' ~anw in each; under 
all , the symptoms of comprl'$Sion will be identicid, for they will be thO!-iC of apoplexy, 
and, as in apoplexy, ,·arying in each case; for" when extrarn~ation takeA place on the 
surface or wi1hi11 thl• substance of the brnin, it is acl·omp:rnied, and, indeNI, protluccd by 
lesion of the• cerebra l texture, which lesion is mostly indicatl•d by paralysis, by irritation 
or spa!:<motlic action affl>cting some partil'ular part, hy dcrangenwnt of' the pupils, or by 
other i;;ymptoms." (Cock .) The surgeon's best guide, however. in forming his diagnosis 
will always be the history of the case, when it can be obtained, and abo the nature of the 
accident. 

Jn uncomplirated cases of hemorrhage external to the dura mafrr Ilic injury is generally 
a local Olll'. produced by a sharp blow or fall ; the brain , as a whole. is not shaken or 
injured; the !')'mptom8 of eompre;:.i'ion are, morl'on~r, g-enerr~lly vt:r.v marked and rapidly 
produced, and the paraly:'iiS of half the body is abo commonly complete. 

In ca~e~ of hemorrhage into tlie araclmoid ccirity, or upon the surface of tlie brain, 
the injur." is moi'tly of a general cliam('l<'r, such as a fall from a h(•ight or a blow from a 
heavy weigl1t; the whole brain ha,·ing been \·iolently shahn or" eoncussccl," and, as a 
re!<ult its ddicatc structure, more particularly that of the bai-e, has bC'en brnised or lace
rated, weak or di~c·asC'd vc:oF!cls ht:ing \'Cry apt to g ive way, producing hemorrhage. 
H emorrhage exte rnal to the clum mater may, it is trut', be pre::-ent. in these ca;;;cs of gene
ral injury, but it wil l be complica.ted wit. h extr:i\·asation into dcC'per parts; mHI tliis poiut 
of diagnosis is nil important, i:1i11cc in the former cla~s of cases, when the blood is between 
the bone and dura m:iter, surgical treatment may be of inestimable Yalue, whilst in the 
latt<'r it can be of no ~t:n·ice. 

Jll:'morrlwge upon the surface of the brain is a. very impOl'lant subject, occurring in 
rnriahle clc>grt:es in nery case of sen~re or gtmera l injury to the :;kull, whether compli
catc<l or not with frac1urc; the brain it~elf may be not only bruised at the sc:lt of injury, 
but it will he cqually, if not more, injured at the opposite poiut by co1tire·ro11p; and this 
bruising and extr:na . .:ation arc generally found nt the base of the brain. The hcmorrl1age 
a~socintec1 with this hrui~in:z may be so slight a;:;; to gi,·e rise 10 no symptom;:;;, n.nd recovery 
may take place; or it may be so great as to induce symptoms of compre:-sion. But when 
a lar~<' ve~;:;.ci of the pia mater is ruptured, the bleeding- will be Jo>en•rc, and under thei'e 
circumstances the blood may spread into all the parts clown to the ba.sc, co,·cring in the 

ce;etbf~ 1 ~11:7/~~~~t ~i;:~~lr:,~;;~~s all cases of general 1·11Jur,I/ to the bra.in so ~erious, and tells 
so pow(•rfull)' against any operati,·c interference in such a class of ca:;cs, the surgeon being 
quite unable to rc>ach the ~ourcc of compression by trcphiuing. 

he~!t;~~J11;::~:1t~1~ 1~~0n~~~ ~~~::~ :~: a.t11'.!s~:;·;~'i1~;~i;.l ~f ~~yl~~~1i11~~·.:i~;~r~\c~0i1 :~.~~~; ~Ol~~:'l~'~:;~~ z~ 
of a diffused one; nnd tho effused blood may be poured out upon one or both sides of the 
ccrt:bnnn . '\rhcn the effusion is gradual and not exM~m•iYC 1 no 1lefiuitt' symptoms of com
prc~:;ion will he produced i but when extensi,·e, ulthou~h symptom~ of compression may 

api~~a ;~,a~:~~~·~~ ~~.\11 10 l~~a ~~~ti~~ ~~~1~ ni:1\~!:,~a~~ ~~1i~e~::~lis~ rr:.~ii;!~ 1 ~1 ~!::I~~· 1~~~11;~~~ 1;~i5~i n k that a 
slight injury to the ht•ad may cause extrarns.ation of blootl into the ara<.'hnoicl, and this 
fact ha~ :111 important practici_i) be:lring, furnishing a key to the !.'Olution of rn:my a doubtful 

=~::::~\~::~;; ~!:::~;;~::.\,:; ::~:~1~11<:~:e~:~:; ,::,~hc~~g~:~~:, ~:;~~~r:,c~~::~:rn~7 ::~,;~!~'.:~::~ 
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;:~;;~;'~~,;~~,;~!~~~,;~::~'.'~~:'.:::fU~i:1~~~:,i~:~~l~~i:·:~1 ,:~~i~;::~,::::~~~,:;;!,:,::;~~.::~~€:;,"~~~l~i; 
are u<;ually found accidt>ntally after death in tho:-t' who ha.w• ~utli·recl from mental disorder 
or general paralysis, nnd althOuf!'I• more commonly tl1cyexii::iL on one side of the hca<l only, 
tht'y arc f:.omutinw_;;, found on both. 

Dr. Crichton Browne (<.Journal of Pl'ychological 1\Icclil'ine,' Dl'cemher, 187;J) tells us 
that. out of 12 JO post.mortem examinations made at the "'ci't Hiding A~yl11m, there were 
;)9 examples of' nntchnoid cysts: 43 O<'Clll'l'Ccl in males, I fi in foma.les, am] the majority 
were in tlie left sidt· . In half the cases general pa.rnly~i1i wa:; the cause of' ckatl1 . Dr. 
13rowne docs not think that these cysts h:wea traumatic origin, but arc due to the rupture 
of n Yec:.sel from 1·erC'IJral hype1wmin. 

To i\Ir. Prescott Hewett(' Mcd.-Chir. Trnns 1 ' \"OL XKviii) must be M"ig1 •cl tl1c credit 
of explaining how tbe.s<· cysts arc formed from a chronic change in pn·viously effused 
Ulootl. For n full clucidi~tion of' the subject, l1oweYer, we arc indebted to Dr,;. "Wilks, 
Of!:le 1 llncon 1 and Suilicrlan<l ('Journal of 1\Icntal Science,' YOls . x and xi; (Hep. "'est 
Riding Asylum,' \"Oi. i) . 

COMPRESSION OF THE BRAIN. 

The brn.in may be com;we.;;;;crl in m·rny ways; tliou~h t.hPre urr, four Sf)''.~ia.l cau,.es of 
comprc.s<..ion :-Compn•.;,;ioll from dPpressf'd bom•, the re,;ult of frarllll"(', simple or com
pound; eomprt'!:'Rion from the utrm:asrttion of bluod into :111y part of tll(' •·ranium; com
prc . .:~ion from the formation of 11mtter betwN·n the durn mater and rlu• bone; and 
compres:;;ion from tlie eff11sio11 of inflammatory prod.nrts i11to the brain or ib membranes. 

The symptoms of compn':'sions under all these different circnmsrnnccs are much alike, 
although the clinical history of the cases an<l the <late of the appearance of the symptoms 
nfter tl1e injury nwy in each cbc::s. "~hen the r(' .... ult of dL'Jll'l'.:scd bone, the c::ymptoms 
are tl1e immediate consequence of the accident. ""hen c:rnc::l'd Uy cxtrarnc::aiion of blood, 
there is almost alwnys some iuterval of time between tlie :u·dd('nt and the acc1•ssion of the 
symptoms, althou~lt that intcrrnl may be but short. '\'lien causL•<l by tlic effu:ooion of 
juttammatory products in10 or on tlie brain; the symplom" ~cncrally app<•ar some days 
after tlie accident, and arc i:i:nulual; and, whcu the result of the forma1ion of matter 
hC'lwccn the dura maier :rnd the bone, the symptoms rarely show thcmsc!Ycs for two or 
three weeks after tht' accidl•n!. In both of the latte1· class<.'s of cases, moreO\'Cr, headache 
and otl1cr inflammatory ... ymptoms coexist. 

Tlie symptoms of COJ/l/)l'PSsion of the brain are tho~e of apoplexy, and their se\·erity 
depends entirely upon the suddenness and amount of the comprc~sion . The ~kull may be 
fral'turetl and the hone deprc:;~cd, and still no symptoms al'isl', Extrani._.;a.tion of blood 
may al~o take plact• to a limited degree within 1hc skull an1l not lw recognized. There is 
good reason to L<•linc, iJHkcd, that a considerable amount of blood may Le poured out 
s/01dy upon the surfac•.' of the brain without gi,·ing rise to l'Omprc:;sion. the brain gra<lually 
acrornmodating it~elf to the prcs~ure. The most marked cases of comprc~:ooion arc u,;.ually 
due to rapid cxtra.\·;L..;ation. "'hen the bones arc murh d1·111·C'~"l,d, or wlwn the brain is 
suddenly compr1'."sctl by the loC'al effusion of blood, i-:ymptoms :;how them.;eh-es. such us 
complete in::;cnsibility, ~low, <lillicult, and perhaps stertorous respiration, and a. ful1 1 slow, 
Joiboring pul!:'e. The pupil~ may be either dil:i.ll'll or contracted, bul they will be always 
fixed, and will 1101 rr.;po11d to li:rht. Jn very ~(·vt·re ca.:.;t•,; the n•:;;piration will be of a 
peculiar pujjing character. There may also be comph:w loss of the power of swallowing, 
innbilily to retain feces, and retention of urine-inconLinencc or overflow of urine being 
the lastsymplom . 

"'hen the brain ii:. wiclcly and uniformly comp1·rc::scll by an effusion of bloo<l or in some 

~!i:F,;::11!'.~~~~~?:~;~i~i::0i~~:~i,:~~~i.~
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and remained !'O for eleven hours after the injury; four hours later he wns found in a 

~:~~1:.,~f~;~~l\~1: 1~·;~~~11;~~0,~.~11~~;~, ;~i1:~ ~;;tr~~~~u~111~~:~11~,'.~~e 1~111~\\1~;;:c~1~!.~!'.~ 1;~~:i::i1U~· r~:1~\cct~~~ 
~~~; ,:·~;~~tr1~~~~ ;:~~v~0:~:11:;e~::;~ n1:t~~~~-~~~~ri~ ~~~=.~~~;.r~1~;1~1 ~rb~l1~ i~:~l,- ~1~c::~La;r~:~!1 i~:~~~ 
the trunk of' the mi<ldle meningeal artery, and a large pi1:ce of bone n..•mo,·cd. A gu ... h of 
blood then took place, and a large coagulum wa..:; rcmo,·ed from outsid1: the dura m:\lCr. 
Tll<' de('p stcrtor at once cca.:;ed, and tlie next <lay the man mO\'Cd his rigl1t arm and lt:u 

~:~~ ~·~ 1·~~:1 ~~. a:e~~~\:~:[~l:~l b ~ i ~o ::, ~t~.x fo ~~=ti ~~~gr~~~ec~·e~~. :~ ~~~ b \;~ s :1 ~~.~:·kt I ;~1 i iJ1>~~·~.\t1 ~ ~ :~ i ot1~110 ~ ~~ 
continlll'fl in ~ood henlth for thirteen years. During thi.:; pcriocl, howcvPr, he had at 
interrnl-; exfoliation of som1' portion of the skull at the $(•at of injmy; in the 11inth year 
lie li:ul tit;;, wlii('h during the la"t !'ix years of his life recu1-r1.•d at inlcna\::;; 1 lh(• auaeks 1 as 
Mr. rock r('pOrkd, becoming gradually more frequent and severe in til('ir clmratter. 
Six months before liis dPath he had paralysis of the oppMite side of the !Jody to that of 
the injury; tlic face wa,.; inclLHlcd in the par:dysis, nm! liis !'J>C.'l'tb wa-; sOnll'What n.tfocte<l. 
Jiu died after ;:\ sevec·c :lpopll•ctic fit. After death 1he brain be11Pa.th tlic injured bone 
was found -.:oftencd and :ull1erent to the skull; and it contained a recent clot of three or f'our 
ouncl'" of blood. wlcicl1 filled the \'Cntricle!l. "It appeared probable," s:iy..; Dr. "-ilks 1 

who matle the examination, 11 that a !'Oftcning had hcen goi11;!' 011 for some month!' in the 
middle ht•mi.spht•rc of thr brain, in\'oh·ing the contiguous $mfac:cs of the corpti:- 1!-tri<uum 
and thalamu;::, :1111! tli:~t at Ja,.t a rupture' of the \"l':O.Sl'i had iaken phH·e1 i11tiltrating all 
thesc tli:-.t':.\<:Cd "'truclurc:-i as well as the ,-entricles." The trephin(' opcniu,;r wa.; filled in 
by a tou~h membrane; :uHI around its margins then• wa;; e,·idcnce of con~iderable ostitis 
h:win~ tahn plal'e. (Cotk, •Guy's llosp. Heport::-1• 18.H.) 

"'ht•n a patieut rccl·ins =~ direct blow upon one sidt• of the lu.•ad, cnusing a fral'ture 
with <kprc.;sion of llw bon<.•. and n.tten<lcd with paralysis of the opposilt• ~ide of 1he body 
an<l a fixed and dil:\lcd pupil on the side of the injury, the ('Ondu;;ion i;:: inc,·itahle. that 
the df'JH'l'""l'd bone· is the cau:<-e of the paraly~is, Ly producing prc.;::;urc upon the brnin; 
the llt·pre::;sion 1tllll't, hoW('\'l'I", Le ,·ery great 10 ~i,·c ri::<e to s1a·h symptom;::. 

"'hc•n a patient Ml~lains a !'imilar injury, with or without depre;::-;ion of' the bone. but 
folluwPcl after a di~tinC'l interval of time by para.lysis of one side of tlie body, \\'hl'ther of 
the injtll"P<l side or 1101 1 it is quite fair to assume tha.t hemorrhage has taken place inside 
the !'kull, and is th<' cau~e of tlie eomprc~sion. 

Jn lioth thl·~c ca."t's a. local injury i~ followed by local mischief', causing a local paralysis, 
corN•qtu•ntly Sllr:,!ical trcarmcnt is of great promise. 

""hen a pati1.•11t rC'cci,·es i~ general injury to the hr:ul-sueh HS commonly rpsults from 
a. fall upon the head from a height or a diffused blow from a h(·~n-y falling- body-and this 
is followed directly or after au interrn.I of tim(', by ~ymptom:s of compr<'s,..ion, whether 
asso1:ia1Pd or not with a fracture, the paralysis is, ns a rule, gt·ncrnl; and eHn it' more 
complt·tc on one side than anothcr1 the injury to the brain b, for tl11• mo"'L p:.lrt, wo 
cliffu-wd or exten':iive to admit of !'urgica.l relief. The ca."e is clearly of a mixcU nature, 
contu«:on or laccratiou of bra.in.:;tructure being a.""-ociatcd with hemorrhnge. 

Wh(•n a pnliL'llt suflCring from brain shock with or withot11 a frnclure, j;;; unCOll"'eious, 
motionle~.;, and pcrliap . ..; pul"rless; has lost control o,·er the action of the bowels and the 
blarldi·r; and Jia-; a fceblP re..;piration and paralyzed pupils, it is impo,-;::iblc for the ~urgeon 
to form any opinion as to the nature of the cerebr::il injury; hl•(·:nise the:w symptom,; may 
Le tl1t• re,.;ult of' ;;.o.eallt•d con('u~sion, from which reconry m:iy t:ikc pl:H.'(' 1 and not of 
fe\•en· brain c:on!llsion; they may be a .. <::.sociated with hruisin,!!; of the Lrai11 and ex11·a,·:1..."a
tion of blood, not ~uflici<·nt, 1wrh:i.psi to cau~e fri.tal comprei;;::ion of' the brain.structure, but 
enou~h to Rct up cerdwal s.ymptoms, which cannot p:L."!" away for many months under the 
most f:l\·orahle conditions; or they may IJe accomp:uiied by scve1·c ln·ain laceration or 
extr:was:ttiou of Ulood upon or into its structure, whil'h will JH'O\'C fi1tal hy coma. The 
position of lht• cxtrarn<::.ation has no influence on the symptoms, althot1gli it would appear 

~l;ii~t~!.~:~~1c:~n~~~~i~·1\ll1;1t!11~" ~~1~~~1~,~~~s c~~~1;~e~~it:n tl~ercvt•i1(\~·1\~ :~~·I, ::~::;e al1~::i ~~:~·~ ~;~~ p~~1~! 
distinµ;uishl'li i Uoth ma.y be the result of the same kind of accident. "But/' says ::\Ir. 
llew~·tt, ~· tiler<• is this marked diffi.:rence: in concussion the etfocts are in-;tantaneous, 

~~~~,'.:.1 tl;~~11l;'.:~1s1:~~::1~·r~1~:,~i~~:~'~;::,~~"~1~·~0s~d ~~:11t~1!it:~~~1~:.1~.
11~f~1~ct;;~r;y:~~~~~~~!11;r~~:1~1:i.if; 

pa~; r~\11~ ':1t;~~:~0~1:~~ 1~~1~: ~:~~~1~t'u:~~~~ 1~~~~ec~:~~~H~~;~\: 1~11:~\1'.;,l~~l~':loubt, distinct in a certain 
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sen!'ic1 yet compr<'ssion rarely exists as a consequence of ,-iolence without concu:<s ion, and 
both arc complicntcd with shock . Further, symptoms of simpll! co11c11s,.;io11 may heconrn 

f:I!~?.~:~;;:~:;i:~£.2!;~;~~:~:~;}~~~~5i~:~?n:,~~!l'.~fl~!Xf :EL~~f ~;~1t~i~~1;::~ 
~~~~:~~t::1 ::· 1~~~~>1;~~~i1~:~1~.:1~ f,~1~~"~~L~<l~~:~1:~:1~:::dt~i~111:i~l:~cisc~~:;11~~ 1~!1i~ ~~:~i~~· ~~n~~,~~ 
sio11 . The intensity of the cffocti> of so-called conc11ssions nrc marked by the c lmractl'r of 
the symptoms and by their d11ration. The probable explanation of protracted ~omnol<>11ce 
an<l othl' r evidences of Lrain disturbance is the presence of diffused extrnva ... ation of l>loo<l 
OYCr tli c surface of the hemispheres." (F. Le Gros Clark.) 

its;,i,~;~::::1 i::1:1~~e:~~~-~~!1j~11 :.;k:111i~~ ~~~'~h:uf~~~~1111't ~~~~~O{~~~~ ~~a:t~1~'.~i~1~1~~~=<~s :~~~ii~.~~~ t~1 ·~ti1~ 
amount of hcmorrhag1• 01· its seat. "But in dl'aling with such ca::;ca, great caution iJS 
neces:->at·y in order to a\'oid, if possible, mixing up ca."iCS of apoplexy with those of tnu1-
matic cffusion'l. An accident coexisting wi th an cxtrarn~at ion of blood into the cerebral 

:~'.~~~~ll~~~l~~l~~i ::~t O~~e~~~:~~r~~~~l~:n s:~e~~Ur,~~l~~~f t~~~~' ~~J1f~L~~J:el~·~~·~S ~~~~ j ~;~l C~:U~~Cof I"~:~ 
accidc..·nt." ( ll cwett.) 

blo?i~~ ~~~~~·r;~::~,:o fi~fi1~0~~1: 1,.:~~r~~;~ts.in ~nc~~o~!~~'.·a~::ei1~jc~~{i.i:~~~c~:.~:.~c~r~~~~do1:~1~0tl;;~ 
septum lucidum lacerated. ] n other cases blood was poured out into the thalamus opticus 
or into the corpus striatum. 

In all thC',;;e the brain had been se,·ercly shaken, the hemorrhage being doubtle~s the 
result of the shake an<l the cau:<e of <lea.th, while the fracture of the ~kull was merely a 
complication. 

It has been already shown Lhat concussion of the brain too oft<'n implies contusion or 
Jac<'nuion of" its ~tructure, with extran~sation of 1.tloo1l, and, iu the $ame way compre ... sion 
indicates as serious if not more sc\·erc injury. Concussion doe.;; not by itself produce 
definite l'i)'lll ptoms, and when paralysis, ,-r1·tigo1 f' ickneRs, or other sud1 pht•nomcna, arise, 
the i11fore11cc is 1bat there is somu st1·uctuml d:rn1age to the brain. Compression implies 
a more scnrc dcg1·ec of the same sort of injury with ('ffosion of blood or depres:sion of 
bone. Compression of the Lntin , when not exccRsi,·c, is 1'eldom the direct cause of" dPath. 
It pr<n·cs fattd in the majority of ca.ses Ly being: the starting-point of an intracnrnial 
inflammation; since it ha .. ., Uccn pro,·ed that blood can be :\b~orUcd or encystcd 1 and 
depl'e:->~cd bone mny be grndun.lly raised by the brain itself, or, the brain may accom
moclate itself' to the pr<'ssu rc. 

Comprc:-:~ion of the brain, as a result of traumatic encephalitis, will receirn attention in 
a subsl.'qucnt page. 

'YOl:XDS OF Tiii-: BRAJ:-;. 

In some injuries to the skull the brain may be wounded or lac1:rnted, nnd bruin-matter 
may c,·c11 C'Stapc from the wournl directly at'tt!r the accident. Such ncciclcnts are always 
of a wry g-ra\'e nature, and, a-" a rule, fatal. " rounds of the anierior and upper portions 
of the hemi:->phcrcs are the lea!-lt dangerous; wounds of the posterior hemisphere or b:l.ie of 
the hrnin tlw most so. Heco,·ery m:Ly at times follow C\'Cll after very sc,ere injuries when 
no !'ccondary i11fl:unmatio11 takes place; but the prognosis must always be unfoxomhlc. 

!i~iilitf.it~SJ!l~tl!i~li1! 
~~L1~-~·~~·~~:~~c~-~~~~~i~~:~t1l·e~~~)~ei o1~~1\~ s~1~1~,:~~: s~:L~~~e1~ 1~~t~~~;.aa11~~:\~~\:.\~sp~:~~t~:~~;~ ~~~~~t~~~ 
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irritnte1l hy the projc>crinz spiculre of bone, and secondary inflammation i~ the re~ult, this 
inftammn1io11 1 n~ n rull•, rapidly sprending over the brain and eausin~ d<'ath . 

" ·ound;; of the dura mater, as well as wounds ol' the brain, are, howc,·cr, rccoYerecl 
from, hut 1he pro_gno.;i8 in 1..·i1her ca-.e mm5t be unfasomhle. 

Hernia cerebri 1 or prolru"ion of brain-matter alone or hrnin-matter mixed with 

~~~~1\'~1•::1:~o~·fi1i~::o:~u~t~~ 1~~>~::~·~y1~.a~~: .. ~e~~~\t0 of a womuJ or slough of the dura mater, 

the n·mo,·al of fractured or di~ea."'ed bone with Fio. 70. 
the trephine. ]t if' probahly ahrnys as::;ociah•U 
\\ith ~omc suppurntion (local) of thti braiu, 
due to ~xtern~ion of inflammatory mischief to 
th:H p:u't in eontnct with thf' cli5ieased dura 
11\t~fl'r and bone. It is to be treated with great 
caution. Some surgl•ons are in tlie habit ot" 
culling off the projet:ting mrui:.;;, others of ap
plying pn·ssun·; but prolmhly the best practice 
lie~ in cloiu~ ,-ery little . in keeping the parts 
clNrn anti dry, and leaving their repair to 
nntural procc..::-.es; bt'cause should the local 
affection be ~o limill'd in its nature as to be 
capable of t"<.•p:iir, the projccling mass will 
slough naturally after a lime, and cicatriza.tion 
will follow; Inn all i111crfr•rt"nce on the part of 
the i;urg:eon ilrn.·s harn1. The best ireatment 
is at fir .. t to apply a piccc of lint to the 1mr1, 
nnd. at a lattr stag-1.· 1 to keep the hernia dry hy dusting it with oxide of zinc or powdered 
alum . Excision and the :\pplication of cau::0tics or pressure, do not appear to Le s:uisfoctory 
form,. of treatment. 

The experience of army surgeons during the Amcric:rn war confirms these observations. 

INFLAMMATION OF THE CRANIAL BONES, BRAIN, AND MEMBRANES, 
THE RESULT OF AN INJURY TO THE HEAD. 

J n all c:1Ses of injury to the head, simple 01· severe-atlt>1Hled or unattended by fracture; 
-of eoncus~ i on or compression; of injury to the dura mat('!' or the brni11, inflammation 
of the Lones. of the brain, or of its membr::mes, is ,·cry liaLle to arise, and when it does, 
it i1' a very grave complicaiion. 1t is thi~ fact which makes all injuries of the head, e\·en 
simple ('Ontu::0ions of the hone, sour('es of danger. because inflammation, commencing in 
tht hone, too frcqut•ntly t"pread~ inwards to the membranes of the brain and to the brain 
it;.;clf, and thus dc::otroys life. The fn:e communication between the pericranium and the 
durn. mater, Ly means of the blood\'es~els of the diploC, b a probable explanation of this 
occurreuce in simple i:;;c:tlp and bone contusions. In injuries to the bones of the skull, 
and lo the brain or i1;:; ml-'mhranc!', the liability to encephalic inflammation appears to be 
grtatly dt!lermincd by the se\·erity of the accident. 

In the present chapter, traumatic encephalitis, acute and c!tronic, as the result of brain 
shock:", whclhcr with or wi1ho11t a fracture, will claim all1.•11tion. 

Jn acute enCt'phalitis 1he symptoms generally appl'ar on the ~eeon<l or third day following 
the injury, pain in the h<':ul heing the most prominent symptom. This pain mn..r be local 
or dill'l1~1.·cl, and i8 generally nccompaniecl with intolt!rance of ligh1 :ind con1rac1e<l pupils, 
intolerance of sound , and !'ymptoms of' febri lity. As the disease pro~rcsses, wukefulnef's, 
rE:$llt.'."~llC~$, delirium, and connilsions will prr.ibably follow; antl the patitmt will pasi:;; more 
or J<::;s rnpidly into a co1natO$P condition owing to <·omprc~sio11 of the brain by effu~ion, 
when n. ~p<:edy death wi ll ensue. The effusion takes place sometimes into the ventricles, 
but mo re often on the surface or the base of the brain. 

In c/1rnnic enrf'plialilis tlie ~ymptoms may show themselns soon nfter the iujury, but, 
as a ru le, tlu·y do not appear for weeks, or even for months. They are most insidious in 
their 11aturc; tht.'y may begin hy want of :sleep, with an irritability of brain and inaptitude 
for any bodily ext·rtion; but headache of a conshmt exhau;:;.ting kind, aggr:watcd by mental 
or phy:<ieil exertion, is a most prominent symptom. As the disenl'e progresses the patient 
gr:idunlly bc(•omcs emaci:ucd :m<l exhausted, and, towards the close of the case epilcpti
form co1wulsions, )o(•al paralysis and coma supenene. 

The acute cai;CS, for 1lte most part, are the result of a SC\"Cre general ~haking of the 
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that it may pour out when the dura mater is remo\'ed. J h:we ne\·er ~een extrnsi,·e 
effu,..ion into the interaraclrnoid o:pace without an injury on the head." 

The chronic ca:'e5 nr<·, for the mo~t part, the r~sult of a local iujury and begin in the 
bonC"', ,.prcading inw;\rd..; t.o the dura mater, and at b<;t in\'olving tlw arachnoid cavity 
with its two by(•rs of S('rous membranl", the pia tnakr, and c,·en the br:tin itself; local 
suppuration bl'in~ frequently found in these case~, citlwr between the bone and dura 
mater, 01· in tl1<• brnin it~etr, from extC'nsion of inflammatory action from \\'iLhout inwards: 
thC' whole process in lhl' m:ijority of in!'tances being a loca.l one. Tile s;ame changc.r:;; may 
take place in all cases of' chronic ostitis of the <:alvarium, whether from accident. or dis. 
ea.:;f', 

The :icntc or diffu,..cd form of arachnitis is the cause of d1·ath in most of' the cases of 
lw:~cl i11jury that ~11nin· the immediate results of' the aecident. It comC's on in the stage 
of rcac1io11, i11de1•d 1 it may h<· looked upon as !'('action i11 l'Xce~s, febrile symptom~, con. 
vulsions or con,·ul,,i\·e twitehing-1', delirium or mania more or less acute, terminating 
rnpidly in paralp•is. coma. and death, being the ge1wral '.'<('((Uence of symptom~. Effusion 
of H'nun t·\ke~ place into the ,-cntricles and upon the brain, causing at times comprc~-:ion; 
or t'ffo..,ion of pui; or purifonn lymph occurs either upon the brain itself, or in the 111eshcs 

of ~~~(; 1 c~),:~,1:11~ 1 ~·,1;~ ~1;r;:~ 1\0 1~:~: ~:~~:~ys~!:::~~')~:~1~~1~~1id:~nd con~C'quently hrui,.ecl or l:~cernted, 
infl:unmation m:~y appear at the injurt!d spots; hence it at linws show., itsdf beneath the 
seat l!f the blow, hut more frequently Legins on the oppol'ile side of the brain to the seat 
of" i11j11ry, wl1cre the hrnin 11115 been bruised or faceJ'ated by contre.coup; from these 
centrl'S infbmma.tion may spread either to the membranes from the cortical structure of 
thC' hr:iin, or to the stilbtaneP of' the brain itf'<~lf; thu.::, in all crt.-;es of a ~c>ncral shaking ot 
tlw lirain, the seat of intlammation is in mo.st ca.:;~s at the buse. Tlir pia. mater and 
co1·ticnl '.'<ubstance of the brain arc commonly tlie seats of inflammation, but the cavity of 
the arachnoid is likcwi:-;c imolvcd in nrnny cases secondarily by extC'n!:'ion of the morbid 
action. There arc no ~ymptoms by which the prc<"ise srat of inflammation in the brain 
or its mctnlll"ancs can he made out; they are alike in all cases . 

It will thu,o.; be seen that tl1e two cla<:.ses of cases of a{'utc and chronic encephalitis are 
distin<'t in a measure . The arute is the re<:ult. of a brui:;ing of' the brain by a Se\·cre 
sl1akin~ or concussion, the hrui ... ing being, a.s a rule, nt thP base of the brain by contre· 
coup. Tile infbmma1ion begins in the pia rnn.ter, ~lll'(':\(ls outwards, and is for the most 
part ditfu .. cd nnd not local. Consequently it is b<yoml the rrach of surgical operation. 

The chronic is p;cnc>rally the rc-:ult of a locnl contu:-;ion or fracture of the bone, anti local 
in it"' :\C'tion. Jt invoh-ei< the dura mater by extension from without, and the arachnoid, 
pia mat<•r, and brain con.;ecutively in the ~nme way. It is con~cqucntly within the reach 
of ~urg-iC'al art, par1ic11\arly in it~ early stnge. 

T1n:.\n1E:\T.-Acntc enceplmlitis, when following a general injury to the br:1in. for the 
mo~t part runs such a rapid cours.e that there is little time for trcarnwnt to take effect. 1t 

~~~~·~ kt~1:::: t~~~~t,s,i1:n~_·;~:,~~c1~,h:\;.1~ois1\::~;~1 ;e,~1:c;'1lr~::\~t ~~~o\:~~e ,d~~~1 ~{c~~e i!njct~;s~~ u~1~~r; 
not much chance of succcs.s by treatment. 

The head must, of course, be shaYed and rai$Cd on a pillow, and ice 8hould be applied 
to it, fol' there is no renwdy more rnluable than the application of ice in irnumatic inflam. 

~~~i~'.' ~.f; 1 i\~e 11\1~·a~l:~g '!~:~ia\~1~ 1 :;hf~1 ~~~~~::~d ,;~1 l:~r:~:gi 1~11~11~~e11~c1 ~r;0kv~:. ~111;l' i::'.l~o~~1~~u~1~a~f 
the ::;kull. The icf'.cap or i1uli:H·ubbcr coil is al~o good. The cold douche is a powerful 
remedy and has bC'cn highly spoken of. Free purging sho11l1l thrn he rc~ol'ted to, the old 
dos<• of calomel mix7d with _huller introdl~ced iuto the mouth being probably t1 1e best 
form; or an enema ol 1urpent111e or castor 011 may be :uhninist<•rC'<l. 

,,~ith res;pctt to bleeding, mutl1 caution is required . 1t has been little u:;:.ed of late 

;~:~:~" ai ~I :~e1~~1 i ~~~~·~·}t,:o;~s is ~;.~~11~il1\ 1 ~n a a5;l~:~~il~r~~::;~~ _"' J 1i:1 ;~~~~~~cl c~1~1~!:~~~~!i:,~:e~a~0~~;1~,e a~~ 
~~-:~~?'o~t e1~1~it::~~:.::a1~:f~f1~ctl~~-a~1~"'~'~~~;e:~i~;~ 1:~s t~;~>C~~~~~: t~11~1l7'~~~.:i~::t~~,~~-;(1~;1:~~1~~ 1~1: 
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se,·err ~c1wrnl injnriL·s it is u~ele::s. 8ome employ leeching and cupping on the nape of 
the nt'ck, anti spenk highly of the practice. 

Calomcl, ghcn in small and repeated doses to touch the gum ... , roml>inecl or not with 

~~::.':;:'r l:~~s 1;~;c~~·~~.c~~;~;,'.~c~11p~1t~:;~s,',.~~~1Lt~:s~rl:1\~I~·: ~:C~:~-1~~~!8 L\~~l'~~l~~: ~~~~- u~~~~ ~~~~~ 
~~1~~!~:.\ .""hG1:·c~\~li~:~~~: ;~o~:;;~~:;.:t 1~11~;rd b:t ot~:~~-c~f ·;~c1~1 ~o-:~;: o~~- ~1i'1i~~: lz;·u;~~~~!.·i~1:~,~~ 
they arl' carefully given and their effects wakhecl 1 they are injurious. 

Frt•nch surgeons still cmploy blisters to the scalp, but tlu,...,e cannot be compared in 
value with the local application of ice in the early stage of the <lii;l:'a'-e. Jn the chronic 
stage they may be benefitial. \\'hen they are employed they .should be applil•d 10 the 
nape of the neck, and where mercury is relied upon, the latlt'r may be used in the form 
of an ointment to d1·ess the blister. Antimony is ~till given by sornc surgeons of" eminence. 
1 haYC no experience of its use, and therefore canuot. recommend it. " 'lien reco,·ery 
takc8 place-a rare resu l t-the pn.tient must be cautioned as to tl1c future, for auy excess 

~! ~~e~~~~;!·~~~ci'~t1~\!n~:ii~h'~~~c~~'e1:1~c~ci~~~e 11~~~~~il~1~~tc11~f1~:1~·c~f;»:c~ 11 ':,~'~\~:·~~~~~t f~~;1~t o~TI:~ 
~~:!lla~~U ~~:::~la) S~t~~tl!~~n·:~es!:~l;l~l~j~:~~ y f~: :~~l~n ~~::~~d~~;.ic! 11~11 :)1:::~~1~ ~~d 11~~:.~~S \::1~ee~~C;~Jil~~ 

".hl'H indicatious of compression of the brain follow 1he-"C inflammatory symptoms, 
~~~~:~.al treatment may be c:.'\llecl for, but only when strong evi<lence of local comprt::i:--ion 

' nu.:n the symptoms are the result of acute encephalitis, and, conscq11ently, of a general 
injury or shaking of the brain, the1·e is little doubt that its comprc::sion is due to the effu
sion of inflamm:~tory fluid into, upon, or beneath the brain, and uu<lcr such circumstances 
the question of surgical interference should not be entertained. Jt is to be thought of 
only in ca:-1es of local chronic suppuration, when as has been :ii ready shown, the symptoms 
are the re,-ult of' a local contusion of the bone, of injury, or disea~l·, and the S(':lt of suppu
ration is usually betWl'f'll the bone and the dura mater. At times, however, a local 
ab~CC~::i is formed in the C<l\"ity of the arachnoid; and under the circumstan~es when 

:1t;~:~~g ef~~~~e'~~~~ ~::i~l~!~a~~;~~i.tion exists, the parietal layer may be pu11cLured, good results 

In more adrnnced cases, suppuntLion may C\'Cll in\'Olve the brain itself; and it is a 
serious question whether a surgeon is ever ju13tified in puncturing this organ with a. \'iew 
of laying open the suppurnting cavity. Should, howe\"er, good e\'i<lenC"e exist of suppu
ration in the cerC'l.iml hemisphere beneath the seat of iujury, J have no doubt as to the 
surg1·on being justilicd in making an exploratory puncture, for Mr. llolden has recorded 
in 'St. Bartl1olomew'13 Hosp. Rep. 1 for 1873, a ca~e in which .!<l\CCC'SS followed this prnc~ 
ticc, and in the '.\.meril':Ul Journ. of :\led. Science' for .July, H!73, fh-e other successful 
instances may IJc referred to, but. the e\'idence mu;;:t indeed be strong to justify such a 
mea ... ure. Dupuytren had a successful case of the kind, and pathological anatomy fur
nished examples in which such a. practice might hil\·e been of U::it'. On 1he other hand, 
many bold attempts are- on record in which surgt>ons h:t\"C punctured thf' brain to relieve 
symptom;; of suspected suppuration in its substancf'. W'ced;;'s ca"e is without doubt the 
best, :L-; it. was ~ucces::iful (' .Xash\'ille Journ. )led.' April. ld7t), but Detmold'8 ant.l 
1\Iai ... onneuve':'I are encouraging-. 

Still, in 13uch cuse:S much may be clone-more, indeed, than is u~11a.lly attempted-for 
the relief of ~ymptom'i, and 1 am clisposcll to tl1ink, that siurgeous art: too apt to lt>:t,·e thc::;e 
ca.,.es alone too long, and allow them to get beyond relief. 

cu:.~~~:~n 111~·~~!~·~~ ~io~'~o~:,~~~~l~5~~~1c~~~~~~~:11~(i:e;:~1~y p1;~~~~~;;~ f~{;~!~~~:~~~fh~~1~fr~:7e~ c~~~ 
may lii~play some irritiibility of brain, im1bility to do m11ch work, 01· to und('rgo any 
phy.:;ical fatigue; ~omc febrile clisrnrban<"e may perhap:. manift'St it$elf1 but as often as: 

;:~~o:~i(:;;~ ai()~:u~xa~~\~~i1~~ 1 :~1~)1~e~~b!f. ~';1~~,~~ /::~~~~-1~~~~ ~1~~·i~}t~.~~~~1~~~ ~~~~~r b~ 1:~~J:11.~;~~~11J~ 
a11d OC'c:.l~io11ally inCl'l'n~c of heat will be folt. Pre~surc upon the injured part may C\"cll 

ex~~~d~rc~111~~~1~si~:~c:~:~1~~~:~c~: ~~.:~1c}J~r~~:.i~t~~~fr1~C'f,~~;·:::~1-ive of local inflammation of the 
bone>, spreading inwards-though how far is uncertain-a. free inci:-ion to the bone i~ of 
grmt rnlur. ] h:iYe known thi8 operation relie,·e immedia1cly r~ll the symprom"', g-cneral 
and loc>:~I. rmd h:n·e ncn:r known it followed by harm. It should alwny::i be pc1formed 
when C\ iJcncc or local infia.mmation exists, with undefined and pcr:;;istent brain ~ymptoms. 
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\num, liowe\'f'l', C\'iflcnce t.>Xists that the inflammation hns .i;prcacl from the bone to the 

~~:~:ib~~1e:~~~;.8a~ i,:~;~;~a~f~~p~~~~11~~:;.e1~:i{~~~i~o1m~0~f~'l:~~·~~~~l1~~-:~ 1 1~~:::1•;si!:c·;~~~~:~~J:,'.;~ 
when hcmiplc~ic, other Rurgical treatment mny be thought of; for if thc~e symptom~ are 

~i~~,::'.~:i~~:~:.:~:i~:'.~;~~~~:~~rn~·:r:~~~:::~;~;5:;!.~:J'l~'.\ ·::~::~~~c~;.J:; ~:~:~~~i~b:~r~:,~E~ 
Le ll•ft alone, bad re1<uhs :ilways follow. Surgical intcrfer<·nce, it i~ true, as a rule is not 
nry satisfactory, though some striking examples of success exiist. In the hanrls of Pott, 
trephining the skull for matter beneath the bone outside Ilic dura. nwter yielded a good 
result in firn out of eight ca1:.es. ;\o modern surgeon, howe,·er, can show a like sutccss; 
"indeed," snys )fr. Hewett, "the successful issue of a case of trcphin ing for matter 
between the bone nnd dura mater is, I believe, a ll Lut unknown to surgeons of' our own 
time." Nc,1crthele11s, the operation is clearly j ustifiable under such se,·erc circumstances 
as have been dcscribe<l; although I cannot help feel ing that. l\lr. 1 rewett's op inion is true, 
and that surgeons are too readily disposed in t lH'se ca~es of local encephal itis to wait too 
long, to trust too far to nature's own processes, and by so doing, to allow the local suppu
rati\'e action to spread inwards heyoncl the dura mater lO the brain itself, when the pros
pects of a successful result are certainly poor. They wait for wlutl are callt'cl wt'll.marked 
1..ll'ain symptom"'-coma and hemiplegia--before they interl'crc; which well -marked symp· 
toms too often mean fatal brain complications. Trephining the seat of injury, therefore, 
under such circumstances is clearly justifiable if uot hopeful, and the operation should be 
pt:rformed ns soon as it is manifost from the hil'itory of 1he ca(;e that the local action is 
spreading. "'i\""hcn pus i s found between the bone and the clura mnll'r great hopes may be 
entertained of a successful i8sue, although when the flame suppurative action ha~ inrnked 
the cavity of the arachnoid and the brain, the prospect is not good. 

Should no pus be found, however, between the bone and dura mater, is the surgeon 
justified in opening the membranes? Without doubt he ought under certain circum
stancrs, when, by the symptoms, there is s trong reason to believe that pus exists beneath 
the injured bone; when the durn maier on exposure bulges firmly into the opening in the 
bone which has been mi~dc with the trephine, and if it be tense, as well as absolutely pulse
less; for cases of success after this operation ha\'e been recorded by Guthrie, Roux, arnl 
Dunwille. The evidence required to sanction any inc ii:.ion into the brain in search of 
suppuration, as has been already stated, must, how('\'er, be ,·cry strong; nor hiwe I rvcr 
seen an instunce in which it was justifiable. 

Acute encephalitis, as n reimlt of blood-poisoning, needs only to be mrntionecl. lt is a 
hopeless condition from the first, and is alwnys a~sociatccl with the wor.:;t and most gencml 
form or pyremia. 

TREATMENT OF CONCUSSION AND COMPRESSION OF THE BRAIN, AND OF 
FRACTURES OF THE SKULL. 

"A mere era.ck in one of the bones of the cranium. abstractedlg considered, j<; not 
more likl'ly to produce any serious complaints than a 8impk fi~:-;me in any other bone; 
and if symptoms of conse<1uence do frequently atlt'IHl the acci11cnt. they proceed either 
from the bone being brn.ten inwards, so a.s to pre."s upon the brain, or from the mi;;;chid 
done to the parts within 1he skull by the same force that broke the bone itself. The 
8ame ,·iolcnce which breaks the cranium may occasion a concus..,ion of the brain, :rn 
extra,·a:;;ation of blood in or upon it, or subsequent inflammation of that or,.,.an and its 
usu:\l conscqm:nct>s." (Sam. Cooper.) 

0 

The truth embodied in tl1is extract renders it ncccs~ary to consider the treatment of 

!1~~~~~, i ::~1~~~~1~1:1: '~o '~11·01~~~r: i ~f~~ hi! ~~1~~l~~:1~~h~ ••t1~ti~~;~di 7u:~n~·o~t:~=s~!·i 1:~c'~~re inju ry to the 
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may lia\"C bc<'n su.stained or whnt .symptoms m:\y supenrne; we tliereforP wait for the 

~~!~;~<!e;:~;0~~ii~~~y~'1;st ;c1~1;~~)ions, or lhe d~velopmcnt of fresh mischief, and shape our 

Jn any ca~e, therefore, of concu~sion, howe,·er slight, the pnth·nt ouglit to be kC'pl quiet 
for a few clays, obsern modC'ration in diet, and particularly in the use of stimul:int~. If 
lie moYes nhout it is at a. ri:;:.k-a risk of secondary inflammation of the concussed or shaken 
brain, wl1ich may pro,·e fatal. 

Jn sen~ re concussion, tha1 is, afrn an injury to the hen cl which is followed hv a more 
or k~s complete su.:-pen~ion of the t'unct1ons of the brain, whether with or witho~t a frac
ture, equal care is ncedl'ul. Shouhl the collnpse indicative of the first stage be senre, it 
may be 1wce~sary to hastl'n reaction by means of warmth to the body generally, more 
particularly to the feet, and by the application of some stimulant to the nostril~. lt is 
sehlom riglit to do more than this; because if renction does nor reappear naturally, or is 
not hastened by the mcnns me11tioned 1 it is tolt•rably certain that the bra.in mischief' is of 
a senrc if not fatal cliaraf.'lel'. Vncler the:se ci1·C'u mstnnces, any more powerful menus, such 
as the administration of alcoholic stimulnnts or powerful <•ncma1a. :ire likely to excite reac
tion to excess, antl thus encourage secondary hemorrho.gc or inflammation within the ~kull . 

When reaction ha~ set in after the collapse-the second stage of aulhors-en•ry ~ource 
of exl'itcment, mental or physil'al, should be rcmoncl. The patient sltonld be kept in 
bed with his head raif:ecl nnd shan::d, :ind the bowels t•mptietl wi1h a mild snline purgo.
ti\'e1 or a mercurial purge. Jf the lwad be hot, the puhe rapid, rrnd other i;ymptoms of 
g('nl'ral febrility ancl brnin excitl'ntl' nt show themselves, cold lotions or an ice-bag may be 
applied, and particularly the latter. " ' hen the symptmm; of excess ive rt'nction nre per
sistent, the com1rn.!11ccmc>nt of trnnma.tic cncepha.liti~ should be suspected; and under 
th('~e circum:5tances acti,·e tr(·atnwnt is doubtless required, inasmuch as wlu·n aclltC' symp
tom-; of inflummation of the brain or its membranes appear, paralysis and a. fatal coma are 
not far off. 

Yenescl'1ion boldly performed at this stage of the disea~e, so as to affect the pul~e, is a 
good reme<ly . lt may e\"Cn be rcpcate<I should the symptOlll"i rt:'turn and the puls<' and 
1e111pcrarnre rif:e. Jn fel'ble pnlit•111:s 1 howe,•er, bleediug i8 inadmissiblc, nn<l under all 
circmustances it ought only to be rcf'ortcd to af'ler careful con:::ideration. 

Jee to the head or a stream of cold water pn~sed OH'I' it arc means that ought nc\'cr to 
be neglect<'d. Powerful purgation, also, is valuable . Tiie diet should be liquid and of a 
simple kind. l\lilk, when it cnn be taken, is the best, but when it cannot, wcnk beef' tea 
or broth should be gi,·en, and then only in moderation . 

Concussion of the brain, complicated with e ither i:timple or compound undcpre~s('(I frac
ture or fractme of the ba~e, is to be treated upon like principles, with equal pertdi:;!Pncy 
and care, for simple frncturl's of the \'Hult, compound fractures of the \'ault, nrul simple 
fracturts of the base or of' the ,-ault and base combined, wmssociated with, displacement, 
require no special trea1mcnt beyond that indicated by Lhe brain :?.ymptom'-'. 

lt shoultl be- here stated that the treo.tment of all lht'Se conditions is to be eontimll-'d for 
at least a month or six weeks after the injury, becm1.::c many are tho cases on rerord in 
which secondary inflammalory symptoms appeared t\t lt•ast a. month after the accident, or 
after the subsidence of the primnry symptoms. 

'l'rnttment of compression.-\\'lien tl1e brain symptoms following an injury lo the head 
partake more of the nature of compression. tl1at is, when I hey arc per~istcnt in their 
characte r, and, instead of going on towards rero,·ery, or the n.•storation of the natural 
functions of the brain, tend ratht•r towards their more complt>te :1beyance; other quc:otions 
of 1rea1ment come before the surg1·on, and 1he lllO:'t imporlanl has reference to the facl 
whf'fher surgical art can do anything towards relie\·ing tht! condition. 

The student who hns carefully read the remarks that hn,·e already bf'en made can now 
undersian<I, when the injury to the brain or sku ll has lwl'n 1lie result of some general 
i1~j11ry, suc h as a fall upon the head from a heigh t, or a blow from a he:wy body, that the 
brain mischief which follows i.'! certai n to be of a gcnl'ral cliaracter, and wlicn symptom"i 
of loenl mi~chief complicate the ca-;e, little good is to be ~mined by 1rea1ing thc.-:e local 
symptoms when others of' a more general or fatal clrnrackr exist. Jn examplrs of hrain 
or "kull injury, therefore, as a r<'stilt of diffused or general shaking of the head and its 
contents, local interforence of any special charnttcr i~ generally useless. 

Jn lorn/ injuries, howe\'Cl'1 the question may be scriou~ly cliscus:-:ed. 
Jn ca:;es of depressed fracturt> 1 ought the bone to be elernted? and should the fac~ of 

thL• fra(•ltJrc being compound iutluence the decision? l ha Ye uo ht>sitation in nni:;wt:'rmg 
Loth questions, and asserting that in neither instance ought surgical intcrfi:i·ence to be 
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immediate re~ull of the injury, they may all pn~s away. 

Should, howen·r, the symp1onb indicate the prc~cnce of rffu~ecl bloocl beneath the frac. 
ture, !'ullicil:'nt to caui<e comprl'~"'ion of the bruin, as :;hown by tlu: lapse of an ·•interval of 
time" between the accident and the ~ymptoms; and slioulil local para!.' ~i:; point out its 
sent; surgical intcrfrrcncc is called for, and in both simple and compound fractures the 
trepine may be rcquirrd in order to elentte the bone. Tiu.• O!Jf'ration is necc,;;:!lary on 
acl'Otmt of the brain symptom:'. prcsrnt in the case, and hns no reference to tile character 
of the local injury ,-to the presence or absence of a scalp wound. 

In compo1mdfracture of the skull, howe,·cr, m:i~ociatcd with dep1"ession and comminu. 
tion of' lht:: bom·, both with or wit bout brain symptoms, the surgco11 ought to remove loose 
pieces of bone, :ind mny elen1tc the depressed portions when this cau be done with the 
elenuor without diflicuhy, as splintered bone is always a dangerous body when in contact 
with the duni mater. 

When tile brain is injured the same comse should be followed, the greatc~t care being 
observed not to add lO the irritaLion by any rough manipulation. Should difficulty be 
felt, howen>r, in removing Lone it Jim! better be left. -in sitil rather than by interfen:nce 
incur any extra ri.sk of injuring rhe brain or its membranes. 

Should there he, on the removal of the bone, severe ht>morrhage from a meningeal artery, 
the piece should be left; and :'ihould this practice fail to arrest the bleeding, a small piece 
of sponge inserted beneath the bone may succet:d, or the app lication of a pair of ~pring for. 
ceps may be eallt:cl for. It it;; not often, howenc•r, that such a complication is met with. 

Jn all cases of punctured.fracture of the skull trephining should be resorted to. 
It thus appe:u·s. that in simple or compound micomminitted depressed fracture from a 

local injury no opemti,·e interference is called for, unh"'ss associated with marked symp· 
toms of comprcs:-ion of' the brain, or extrava~ation of blood between the bone and the dura 
mater. Jn compound commi1111ted fracture, also in pundw·t>d fracture, with or without 
symptoms of brnin compression, it is wise to t:levate the bone and rcrno,-e all fragments . 
Jn other cases, as in fracture of the base, no surgifal intt'rf'erencc ean be justified. 

Diel !:I.pace permit, many instances might be quoted to illustrnte these points. Cases of 
fracture of the skull with depressed bone, in which recovery has taken place, are numerous i 
indeed, it is most remarkable how much depression of" tltc bone may exist without giving 
rist' to brain symptoms, and I am almost tempted to believe tlint dcprrssed bone by itself 
never gi .. ·('S rise to marked i;ymptoms of compression, and when tht·se are present hemor· 
rliag-c exists with it. 

~Jany ca<:es might also be quote(} illustrating the value of surgical interference in com· 
pound fractures with depre:-siou; l gi\·e the f'ollowinf!': Compound fracrure of skull with 
deprt:'s:o;ion from local injury. A feeling of permanent weighr on the head was the only 
symptom, which was at once relieved by rcmo,·a\ of the bone, and reco\·cry followed. 

Compound friicrnre of skull with depressed bone from local injury. Constant vomiting, 
and pain in 1he !wad which was relie,·ed al once by rcmo,·al of tht: bone; the patient 
rccon:ring on the fourth day. 

C'ompounrl fracture of' i-kull with deprc<:<:ed bone from local injury. Persistence of 
symptoms of opprc:->.scd brain. Elerntion of dcpre::isc<l bone i nnt.1 rapid recovery. 

THE OPERATION OF TREPHINING OR FOR THE ELEVATION OF DEPRESSED 
BONE. 
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Th<> opC'ration is lihly to be of u"e in two ela5~es of ca"f'8: 
First.-To relieve compn•:01i;ion of the brain from depre:-~ed bone or from cxtr:wa8ation 

of blood. 
Rccondly.-To prcn"nt, <.'heck, or reJic,·e irritation of the brain or its memhmnes when 

cau8ed by ( I) dep1·ei;St'cl and comminuted bone, by (2) i11Hamtd anil ~wollcn b01w (whether 
the rt•!'ult of accich:ut or di~ea-,e), or by (3) an accumulation of pui:; betWC('ll 1he bone and 
dura mater comprc8si11g the brain j and, it may he stated, at once that the op<'rution of 
trephining gu.ins more support from the 5econd than from the first group of ca8('S. 

f'IG.i)A. FIG. 71. 

Showl11gtheoperationor Trepl1iuiug, 

.11,. Trephlnr preparrd foru~e. with centre plu do,vn. 
B. Wi1heeutre1>in withdrawu,theoutertableha.vingbeendlvidC'd. 

Fw. 71n. 

'Vith resp<>ct to the first it will have been _!!;a.thercd from preceding chapters that 
depression of' the bones of the skull is rarely FnfficienL of il~l·if' to gi\•e ri se to persistl'llt 
8ymptoms of compression ; that when it is, the injury has probably bt•cn of such a severe 
nature ns to produce gnwe intracrrinial complication ..;, from which any operntion would be 
incapable of affording relief; and that hemorrhage betw<•en the bone and tl1C' dura m:l.tcr 
is rarely so uncomplicated with bra.in mischief as to render it probable that the operation 
oftrephining will be succe:i:sfu l. 

When, howe\•er, it can be fairly determined that bra.in symptoms of a defined and 
aggra\·ated character arc the result of either of these two eauc;;c~, "<'parntely or combined, 
the operation of trephining may be performed. In ditfu . .:;ecl injnri<·" of the ~ktill the pro
babilities an~ all again~t the operation; while in local injuries they are in its favor. 

In both :i:imple and compound fractures of the :skull, with or without depre!'sion of bone>, 
the symptoms of compre.:;sion of the brain, as a primary result of the accident, must be 
,·ery marked indeed to justi(y the opPration of trephining; altho11gh in compom1dfract11res 
ir is expedient to e le\'ate dcpre~,;cd hone, when any symptoms of brain irritation manift•,.;t 
them:i:elves, such as lorn\ pain and weight. spasms or co1nul~ion;;;; :t.nd that under all 
eircunv•tances it is bc~l to rf"'move fragments when the bone is comminutcd. Jn a com
pound com minuted fracture of the skull the dura mater is probably cxpOS('d, and is Ii kt-wise 
irritated by Lhc broken bone. A carefu l ele"·ation of the deprci;:-i.L•d portion of the bone 
nnd the remontl of the comminutcd fragments can in no way add to the mi:.chief, but 
must trnd towards its diminution. 

In local injuries wl1etlier simple or compound , when incipient symptoms of hrain irri1a-

~;~:1c;;;;;~::~;~:~~:,~~~:?'.'.~::~::~t'.~~:' J'.:~~:;~i.;~:z.\1::
1

~~~'.~'.~h:.~~i~;~·~.~~~.di~·:~~ti~::::~·,Ii~~~~·i~ 
set up cucrplmlitis. 

ln all cases of pnncturedfractitre the trephine should be employed. 
Jn diff11serl i11J11rifs to the cranium allll its contents trt>phining; i!' u~(')css. 

~:.~f:~~::,~:§'.0~T:~~~:g~:~~~r\~~~.;~~~~1l~~J:if:~:f ~'.!:§~i~f t~~\f i.:'.'.~f i'.f .~~l~f ~j~~ 
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~~f:, ~~e ~~l~(:1~!:.~J~!t~~~ro?~i·ot~~~:~ •;~~n~~~~;~:l ;~::~~ ~~~~~.r:~~t~';:~n:.~:~l~\1111~1 h~~lJ~~:.~:~t as a 
The direct symptoms of comprc~sion produced by the formn.tion of pus are, morconr, 

in no ways ~o definite us thO!'e aftOrded by blood cxtrava!'ntion; they are of a less decidc·d 
nature, and nrc nrvcr U!'SOciatPd with the deep-toned 8tertor and rapid progre!"s of' lhe 

~~~~:~~~~::;c~~ ~:·1J11i:1~1 .bl~!~:1 11:·~;~~e!~~l~~~~d i~1:tuf,~~~; y q:~~::;;c1:~~:!11ci1~~~~ t i~;t :~ft~~o~:1J~r;1:~ 
the cranium." (Cock.) They an•, howc,·er, fairly marked by the clinical history of the 
case, and can be generally recognized. 

Tim OPERATION" OF TnEPllINING. 

The instruments r('quired for the operntion are the trepliinP, or circular hand.saw, of 
which there are two sizes; a small saw 1 with a slraight and circular edge. generally known 
as Hl'y's :;aw ; a. sharp sccdpel, with a handle rounde<l at tile encl, to press back the perios. 
teum and soft. parts from the IJone; a fiat probe, thin enough to introcluce into the groove 
made by the trt>pliine, to guide the surgeon in his attempt to perforate the bone, and to 
pre\·cnt him goiug too for; a pair of cutting forceps, 10 remove sharp points and edges of 
bone; an elevator, to raise depressed bone; and dissecting, clresoing, and torsion forceps. 
( Vide Figs. 71 A nncl u.) 

The patient's head ha\'ing been placed upon a pillow, slim.:ed so far as requisite, and 
held firmly, the first thing the surgeon has to do is to expose the bone he wishes to perforate 
or elernte. This must be done freely, either by enlarging the wound that pre,·iously 
exi~ted or by a crucial inciision. Tl1e soft parts should be di\'i<led by one cut down to the 
IJone, and thc~e. including the periosteum, should be gently pre~sed back with the handle 
of the kuifo. Hleeding at this ~tage should be arreotcd by ligatures, torsion, or the appli. 
cat ion of a cold sponge and pr~::.sure . 

Supposing the case to be one of fracture with clepres!l-ion, and tlmt fragments of bone 
exist, they should be removed. great care being taken in their rcmon~I not to twist the 
brohn bone, and tlrns nrn the risk of tearing the dura mater; and when an opening is 
thus formPd, the dcprC's..,cd bone may be rniscd by means of the elevator carefully introduced 
bcneatli its free border. To facilitate this proceeding, perhaps the removal of a piece of 
projecting IJone by forceps or lley'o saw will be fouml beneficial, and if so the trephine is 
not required; for the su rgeon's object, unde r these circumstances-to raise the depressed 
bone and remove the comminutcd portions-may be completed without the trephine. 

Should the lione be so <lepre~sed, howenJr, as not to pre1:Sent an edge for the surgeon's 
forceps, as is seen in the'' gutter" fracture illustrated in l"ig. 63, the trephine must be 
employed. The instrnmenl should be previously prepared, the central pin being made to 
project suflicicntly far Lo perforate the external table, and so fixed as to allow the sa.w lo 
bite the bone. (Fig:. 71A.) Jn a deprc~,;ed fracture thi8 pin should never be placed upon 
tllefracturPd, but upon the border of tile sound bont'. The instrument is then to be 
applied, and the external table c:mtiously di\-itled with a fow scmi .rota.tory mo\'ements of 
the ~urgcon's \Hiot. A groove having been made deep enough to allow the saw to work 
fiteadily, the in:-.trument is to be rcmOH!d and the central pin withdrawn and fixed (Fig. 
7 LB), as it would be a fatal error to go on working with the pin projecting through the 
inner plate of bone into the clura mater. The surgc·on ought now to proceed with the 
u11nost cautio11 i an<l feel his way every fow tnrm; with the Hat probe, for as soon as he 
lia"i di,·idccl or e\'en reacJ.cd the inner plate the·. elevator may be employed and the loose 
ring of bone removed . " 'hen the inner plate is fractured to a greater extent than the 
outer, it may not be neces~ary to di,·ide it, the remoni.l of the external table with the 
diplOO being sutlicient to allow of the introduction of the clerntor, and the elevation of the 
dcprel:lsed inner table or the remoni.1 or fragments. Should this not be the case, howen~r, 
the inner table must be pcrforatrd, for the whole thickness of the hone must be re moved. 

~~,:~ ~~::1:~:~:f .c~:.::,~~~~~·:,~r£i:~~~~~~~:~-~, ~~·~:~:~'.~~:~~'.~i'iF~::!,'·\:\,~~:::7~:~~1:.~:;:~Tu~~1:~: 
Cooper's i\ I~ . Lecture,,..) The drprc,.sed bone may then be rai~cd by the elem.tor. 

lf the opcratio11 ha.~ been performed for cxtnwa,;ation of blood beneath tlie bone, and a 
cl~t be_ dis~overc<l, it. l:lhould be remo\'e<l; the utmost gcntlenes~ beiug used. Should pus 
e~ost, 1t w11I C!'"Nt.pe naturally. 

Should troubl<.'somc h<.'morrhage from a meniH:?;C'al artrry ensue it may be arrested hy 
tucking a small portion of sponge or a small piece of wood beneath the vessel and com· 
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pre~<:.ing- it n.~ain~t the bone. or il may be held by a short pair of i::.pring forccp<; against the 
bone. Free bleeding of this kind, howe\·er, is not frequent. 

Jf', howe,·er, no blood or pu:-1 be found external to the durn. mater, and ;.;trong eddcnce 
e:xi,.;t that it is placed beneath this membrane, the dura mater may be (HlllC'tured. This 
step, however, is not to be undertaken without gra\·e consideration . Yet, it may be ~u-.kPd, 

;;1 :~'ct~~e;~~!fl': il~lil~!~r~\~ o0~je~1t~~l~ t!ire ~fe~·::o;· ece~~-~~is~;~e~t i:~:~k~~g.~~1 :~~~-·;~ ~~~1~~~ 
hazard, although when there is e\·idcncc to point to a second po8ition in which it is reason
ably prohablc that the offending fluid may be found, a second perforation may be per
formed; rnses urc on record in which three or more pieces ham been remo,·e<l with a 
good result. 

The wound, after lhc operation, must be treated on general principles; the t>dgcR of the 
~ofl part:-1 bci11g gently brought together, but not stitched; wat<'r dre5~ing is the bc11.t appli
cation, a.ml the head i:;houlcl be kept cool by the ice-bi\g. If the pm·ts h1:al, anrl the case 
doc~ well, a metn\lic rihield will prohably be required as a proLcction, nlthough it is inter
e:;ting to sec how firm the membrane that fills in the cavity bccc11ll('!\ after a time. 

Shou ld a hernia or the brain follow at a later stage, the ~ame local treatment 8hould be 
employed. Excision of' the projecting fungous ma,;;,s is a pratlice that is not ad\'i.;;;:iblt) . 
Tlw whole will probaLly wither Ly natural processes if a cure lakes placr, and the less the 
surgeon interferes the better. 

GEXERAL CoxcLesroxs ox l:sJl:RrES OF TnE IIEAD AXD THEIH TnEAntEXT. 

1. Jnjurir,;;, of the head are of importance only a11. far as they in"oh·e the cranial content.:;., 
a ca"-e of isimple uncomplicated fracture of the skull being of lesR danger than one of general 
concu:-sion or the brain. 

2. A sli,l!'ht concussion of the brain, which manifests itst>lf by a slight or pn.,.~ing sus-
1)e11Rion of the cerebral functions, associated or not with a fracture of the n1.ult or of tlie 
ba~e of the skull, generally does well. 

3 . A sen~re conc11$sion or sha.king of the brain associated or not with a frncturc of the 
vault or of the base of the skull, is liable to be associate<! witli contusion or laceration of 
the brain substance, ci1hcr upon its surface or within its ventric leR, and with more or 11:.lfl.S 
cxtra.rn,;;,ation of blood; when the \'cssels are diseased, a copious hemorrhage oJ'tl:!n follows 
a i;light injury. 

4. l n cast's of se,·c re concussion, the brain is at least as much injured by contre-coup as 
it is at the seat of ii1jury, its ba.sc suftCring the most. Fracture by conll'e-coup does not 
takeplal'e. 

5. A fall upon the \'Crtex from a height, or a blow upon the head from a blunt instru 
ment, may or may not be followed by fracture of the Rkull, such an accident producing. as 
a rule, a general concussiou of the brain, with such complications a11. l'Onlllsion or lacera
tion of the brain an<l dfosion of blooJ either upon its surfaCP, or within the ,·entricles. 

6. Falls upon a pointed object, or blows with a sharp instrument, are, as a rule. followed 
by local fracture i and if 1he brain be injured, it is at the seat of injury. A" a con;;;ecp1ence, 
the ~ymptoms m3y be accounted for by local cau;;;es only, and the surgical treatment :;hould 
be dirc<"ted by local con:Siderations. 

7. When symptoms of compression of the brain immedi3tely follow an injury to the 
skull which has been produced by a fall from a height, or by a blow from a heavy rind 
bhmt iustrumcnt, the cerebral injury will be general, the brain will be contu,;;,cd and lace-

~~t~~~~ p~~:;'r~~t\11~:t~~~ri,ttb~~~db~~~~J ~J'5~o~~ef ~~~~· ~;~~!1 i ~!~ex ~::~-~-=~t~~ ~~~:t 1~~ 1 :~~:~c~"~~~~~-1~~~ 
mt·mbranes. Tlic operation of trephining under these circurnsumces can be of no arnil. 

8. l f" symptom::; of <·ompression or the brain follow a local injury produced by a fall upon 
n "harp object, or a <p1ick blow from a. pointed one, such symptoms, as:~ rule, arc produced by 
local eaus<.'s, such as depressed bone, or extruvasation of blood from a ruptured vessel, all(l 
Ruch local i11ju1·i<-·s should be treated by the elev;ition of the dcprrs::-;cd Oone or by trcphini~g. 

9. When ('Om1n·cssion of the bra.in follows a local injul'y over the l'Olll'SP of the mcrnn
geal :irtcry, and 1he symptoms come on after reaction hns been e:;tablishecl, and the lapse 
of an intl'rrnl of time from the n:ceipt of the injury, although no depreto1,;;,ed bone be pre-

;~;i;~~~~~f lJ~~jt~:~fe!.:¥~~~~!~~~~:/;'.~i,ilif ~:~!!:~f E~ 
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naliou. This inflammation m:iy appear within a few hours of the accident, or it mny be 

~~;:11;~:le<\ /~~e1~1~~i'~ ~\~~~:; b:~t~~i~ctc c~-.~::r ~'L~i~~t1~~d i ~~r f ~~::t~~b~;c~~·;~ai;:~~:~~ll~S; i,:'. h::: 
if the membranes arC' invohed, effusions, con,·ul::!ions, general or partial paralysis, coma, 
and death, will rapidly take place. 

11. Frac1ures of the base of the skull may take place alone, and be marked by only 
~pecial symptoms. They may be associated with, and arc gl'nerally found in, all cases of 
severe fracture of the rnult, when produced by a he1wy full or blow, the tbsurcs radiating 
downwards in a. direction parallel to the forces employed. 

12. Fractures of the base may be complicated with encephalic injuries similar to tho~e 
which compl icate fractures of the qult. cou~equently they may be manifosted by general 
as well as special symptoms; and in se\·ere cases the former completely mask the latter. 

13. All injuries to the head should be treated with exrrcme care and always regarded 
as serious. Rest in the horizontal posrnre, f'rl'tHlom from exci tement, bland, nutritioui;:, 
unstimulatin~ food, being cs~entials under all circumstance:;;; the great principles of prac
tice consisting in warding off excess of reaction and intlammatiou oi' the cranial contents. 

DISEASES OF THE SCALP AND CRANIUM. 

Besides the blood tumors of the scalp to whirh attention has been already directed, the 
head is very frequently the seat of' the common skin or sebaceous ltwwr which is callt'd a 
•• Wt!n," these morbid growths, indetd, are more frcqtwntly found on the head than on any 
other part of the body. They are more common al:-;o in women than in men, se,·enty out 
of one hundred and se,·en const:cuti\·e cases of !Sebaceous cysts which I have analyzed 
having occurred in women, and eighty-four on tlie ht.>ad. In many instanc<>s these wens 
are doubtless due to an obstrnction of the duct of a sebaceous follicle, as the orifice of the 
duct is often visible, and through it the con ten ls of the cyst can be squeezed; wl1ile in 
others no such obstruction <'an be made out, it being; probable that some of these tumori' 
arc new formations-true adenoid tumors of the skin, when the tumor lie::> beneath tlie 
skin, but has no connect ion with it. Jn congenital sebaceous tumors, this position is very 
common, although perh11.ps the cy:st is more frequently situate<l benel\th the fascia, or enm 
beneath the muscle~, of the part. \\"lttm about the orl>it-their mos.t common seat-the:-e 
cysts are always deeply placed, and often have close connection with the pt:riosteum. 
They, moreover, almo:st always contain hair. By their prt:ssure upon the bone they at 
times caui;:e its absorption and perforation . The contents of these cysts vary; in i:.ome 
the secretion i!' milky, in others more sol id and chct•sy, and in a third the contents are 
cretacf'ous. \\rhen cleg<'nerating, thq may he filled with a blood-stained blackish fluid, 
and at time!!. are most offensive , ha.\"ing a. peculiar sour ~mell. 

In neglt:ctcd examples of this disease the contents of the tumor may soften down, and, 
rausing suppuration, e:1cape externally by ulceration. From the inner surface of the6c 
(:'\·acuated cyst:s a new growth may spring up ot' a peculiar natL1rt:; and this, forming an 
irregular, fongating, bleeding surface, at times puts on an appearance which lms bet:n mis
taken for cancer. On examining the edges or the \\'Ound 1 however, such a mistakt! can 
hardly be per::iistecl in, for it will be at once ob~cnt:d tliat the t:dges of the wound are 
healthy and not infiltrntt:d with new matter, as woulJ be thf' c:1se in cancer-this irregular 
fun~ating- growth consisting of exuberant granulations from the cy$.t itst:lf. Abernethy 

;~~~l~~~tjj\~:;:~ a:~~:tJ;~~~~ll~~~~:.'.l~~\~~~~~Ol"C modern times the best account is gi\"Cll by 

In other cases, again, a horny growth springs up from the interior of the cyst. I haYe 
removed one of twenty-one years' growth (Fig.17, p. 90) from the hca<lof a man ret. 70, 
UJ on which were wens of clitforent sizes. 

'1'1U:.\T,U::-."T.-Tlie only correct treatment of' these cy::ti;:, whether whole or brok~n , is 
their rcmornl by t!XCision; and in doing thi.; it is neecllc!:'s to be too cnrcful to dissect the 
cyst out m1tirc; the mosl, expeditious method is to slip open the tumor with a bistoury, 

:~~;~:::i:;;,~~:~~, l:~i~I;~,~~: '.~~!~:~r:~~::~:~::;.~f~~ . ~:~ ~~~· ~~~~l~~l.~.~~:;~~,H:::cl .r~: ·~,;~c~i~:it~!' 
squet:'zrd out ol then· bed by the thumb and finger. 

It is common 10 henr of the danger ol' erysipelas after thei:.e exci.!Oions, but such a fear is 
µ-roundll':-:~. The excision of the congenital tumor is ~omctimc.s dilllcult on account of its 
close nuachment~, and unle~s all the cy~t is remo\'ed a return of the growth may be looked 
for. Some surgeon:s consequently advise thc careful di::.se<·tiou of thi• cyst; 1 have gene-
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rally found, l1owcvcr, a free incision into it, and the removal of its walls Ly Lhe scalpel or 
sci,.,or1' to bt! snflkicnt. • 

The !IC'alp may likewif'e he the sl•at of other tumor$;, simple or mnl/911w1t, of epitl1eliol 
cancer of the !:'kin, or of any other aff'ection of the intl'gument. These require no f'peci:d 
n!ll•nlion here. 

N rev i are very common in all their formS-cutancous, subcutanl·ou!'= 1 or mixed; but 
this gubje<:t will he coni:;idPrcd in another chupter. Let me c·aution the stutl1·nt, howe,·cr, 
not to aclopt hai:;tily Hny slll'gical proceedings with a rncn1s situal<'d OH'r n font:"lncllC'1 for 
altltouµ:h such may lw dl'alt with with impunity I have known a fatal infl:1111mation attack 
tlw membranes of the brain after tl1!! application of a ligature to an undoul.Hl'dly cutaneous 
mcrns placed o,·er this rt•gion . Jf po:!-silill' ht! should wait till the bones htL\'e closed before 
l1einterfer('i;;. 

Per for at in g tumors of the sk ull occasionally rome under the sur~con's notice . 
and demand attl· ntio n. Tl1e major i1y of t l1em ha,·e their 01·igin from 1lie membranes 
cove r ing: the l1ra in 1 and main ly from the dura mawr. Thry are generally C(tncaous, and 

!~:~~ L~~;~~ n .;fi~;n~~[~:~~ ~!~!;o;li~:~ri~~~~ 1~~ ~~~~~~:i~::a~ If 1'il:e,~·n:l~(;.n:I1tl~ 11~~.,~f' 'I ~l~n~:ts:;?{~~:s:l~r·~ 
matl'r" (' 1\Iem. de l'Acad. Hoy. de Chir.,' tome v). Since his day all 1wrfrmuing tumors 
or tlw ~kull have b<"en included muli:r this heading-. It mu!'t be rcmemben·d al~o that a 
tumor growin~ within tlw ~kull, awl pressing outward!'=, will c:1u,;c aiJ:-;orp1ion of the cranial 
bom:,;, and this fact is rt!n<lcrctl familiar to pathologists by the enl:trgcmcnt of the Pac. 
chionian bodies. 

The ~ymptoms indicatin~ the pre~ence of this nffeetion are very uncertain, althongli 
headache, more or lc!:l-f' con;:.t:mt and sc,·ere, may exist with (•pil(1ptiform co1wul . ..;io11s and 
otlwr bruin symptoms; y('I, n,;; often as not, 1he firi'I marked t·omlition lo which the 
p:Hient'i' attention is directed is a i'Wl'iling in one of the LOlll"'i', the di~'ase h:n iug pro
gre:-;;:.ed thu." far without having given ri~e to any symptoms wliaten·r. "'h1·n the diseased 
mas~ has 1wrforated the bone the swelling rct·~ivin,2: its impu11'c from tht:: brain , will be 
pul~alile, and this symptom is of importnnce1 as n distinctive one bCL\\'CCn tumors of' the 
horw it;;elf' and the 1wrforaling tumors of the membranes. Jn ca11ccrons disen"l: the bone 
it:wlf will Uc infi ltrated with cancerous clements and destroyed, wliile in bL·nign 11m1ors the 
bouc will be ab..;orbctl !'iimply hy pre!'sure, as is seen in aiwuri1mL In the former case tlit! 
opPn iug in the bone will be ill def'ine<l and irregular, and in the latter it will lie smooth as 
wdl as regu lar. 

With t\'Sprct to trentment, it is nlmost needless to i;ay that nothing can lw done by wny 
of remond of the growth . The symptoms to whicl1 it gi,es rise tan only be relit::vcd IJy 
sedatives, and lifo prnlo11ged by µ;cncral trt!atml!nt. 

The bones of the ~kull are liahlt"' to tumors, cancerous or bC'niµn, 10 exoslO!'=Cs, particu
larly of the ivory kind, and to myeloid growths; though in thi1; place it. is only nt::Cl:!:'~ai-y 
to mention the fact. 

J\h:x1xoocE1.E AXD ExCEl'11A1.oci.:1.i::. 

Tht."::e termi; are applied to conditio11s of the head found in d1ildren at the time of bir1h, 
:'\ml infanti; thus atlectcd arc• generally hydroccpha.lic. The words inditate a protrusion 
throu:z:h tile s.kull either of the membranes of the bra.in or of 
the limin it,.eJf'; tll<' protrusion appearing as an elastic tumor Fw. i2 . 
in tlic line of one of tlit• suture~. Such ca:;es are alwa.vs a~
sociatcd with some deficiency of the bones of the sk.ull, it 
may IJe of i;ome porlion of the frontal bone, near the roo1 of 
the nose (Fig. 72) or near its external angular procel'R, and 
Li~· 1:1r th(• most frequently of the occipital bone. In rHl'c ex
amples the tldicicncy ma.r be at the ba~e of the skull. Dr. 
J_,ichtcnberg- bas n.'<·ordl·d a case in tlie 'Trarnmcl.ions of the 
J>atholog:ietd 1-iorirty,' ml. xviii, in which the tumor wns 
han~ing out of th<' chi ld's mouth, and commnnicnting: with 
the skull throu:,rh an opening in front of the sella turcica. 

Jn a meningc)(·ele the• lnl'lllbranes, may protrude n'- a whole; 
hut sometime!'= tl1c durn maier alo1w projects ( dde Prep. 
].-,fi:l60, Guy':s 'Mu!'eum). Jn the true encephalocele, the br:iin 
it.--df is pre~,-rd out of thC' skull into tlie external tumor. This 
was well 8('1..'11 in a patic•nt of Dr. LeHr's, from whom the 
i\l'COmpanyin:z: clrawi11::r (Fig. i3) wns taken; the skull con- Men lngocr les tro•' t <lf no•e. ('.1.r 
lainell the anterior part of the middle lobes of the bra.in anti l'<>land ·~ ('aso!.J 
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~1:/~s~~~i~~~~~;~·:~e!~~r~3~:~en:1:~ :fi~tr:;~1~b'1~'.~,~~s 1:~:;\'1i·~;n~~1~·i:~~;l ~~~.tw~c,:l at~:~d~:,:~ 
ceplwlocele, in addition to the hrain sub.-;tarn .. ·e, 

}~io . 73. there will be a portion of' one or both of the ven
tricles filled wi1h ttuitl. 

~ 1 An enceplwlocele," writes ?\Ir. P. H ewett 
('St. Georgl"s lio;.;p. Rep.,' vol. vi), ·' is of' a 
rJLmcl or ond shape; in size it seldom exceeds 
that of a small orange; its attachment is broad; 
the integuments covering it pr<>scnt littl e or no 
ultr·ration. ln the earlier periods it !ms the 
characteri stics of a watery hag; but ht er 011 1 as 
the tluid gradually disappears, the brain matter 
fills the sac, and then the tumor becomes soft and 
doughy." 

E11ccp lia loe1'le. 
(Drawing C.C>F0, Guy'~ Hosp. Jl[us.) 

A hycfrencep!talocele "in shap<' is more or less 
py .. iform , with a marked contraction at its. attachment, and i<omelimcs a long and na.rrow 
stl'm; in i<ize it is apt to Lecflmc much larger than an l'll<'t>phalocele. Tlie integuments 
over it are thinner, fluctuation exists about the hernia, aml large veins may be traced 
undt'r the skin." 

" ·hen thl·i<e tumors arc small and han.~ a very minute communication with the cranial 
contents, they ha.ve bC'Cn and m:iy Le again mistakt'n for some simple cyst or tumor. 
The surgeon should therefore always suspect that a (')'lilic tmnor, ~ittmted in the median 
line, onr a fonta n('lle or suture and p:\rticubrly wht.>n on:r the llO!'e, ma.Y have ~ome 
commtmir:ition with the membranes. and he sl1ould con.:;cquently postpone all oper:itirn 
inwrforen{'C till the diagnosi~ is clear. As the Lones o~,,.;ify, tile opening between the 
tumor and the er~rnial eon ten ls nrn,y clo::;e. The cyi<t, ii' i;;mall, may then be excised; if large 
it ma.y be injected with iodine or .:\Iorton's iodo-,!:dyccrine ~olution. The utmo:-.t caution, 
howc\'er. must be employed in the treatment of these cases, and where uncertainty exi:;ts 
as to 1heir true nature or attachments, the prudent :;urgeon had better lcaxc the case to 
nature than ri sk life by an~· hazardous e nterpri se. 

Ostitis and periostitis of the bones of the cranium are common affections 
and mn.y O('cur c itltt•1· as a consequence of a locn.l injury, of !-yphi li s, or of other cau!'cs. 
They arc also often :lo;;sociatcd with brain complic:\tions. l'ntlcr Lhe lien.ding of traumatic 
encephal iti s this suhjecr was tliscussed, together with its treatment, and o!'ilitis coming on 
from any ci\l1~e other than injury presents vel'y similar symptom8. l luwe !:leen in an 
infant pt.•riostitis the ri;sult of hereditary syphilio, and ostitis endin~ in necrosis. I ha,·e 
seen also half the frontal bone of a. La.be l!xfoliate :lf'tcr a punctured wound from a nail, 
without any bra.in symptom:::: . Jn the adult the complications attending inflammation of 
the bones, syphilitic or otherwise, are very v~1riable. 

The symptoms are generally local so long as the inflammation i8 1•onfined to the perio~
tcum co,·ering in the bone, the chief being pain and ten(krnc:-:s, with local swelling; 
though "hen the inflammation has spread to the inner p('riosteum or dum mater, other 

~~11:!~~~~1si~~:~1~:~~~1~! ~~~~:.:i;a~i~~:t~~~-~~~:~~~~11~~~ 1~~:~, ~::~·3t ,:.:~;~~a~i~i~t,~~. br~~~ ; tl~\~l)'d~:~:~:~ 
pr~f1~~~~:i~~~~~l~:·lil~1 ;~ 1'1 ~~11t~lt~I~~~~' ~~~~ll~:i~n c~~la;t~::)l~11~:1~~l~::, 1~~yn~~r~~~s ~e~~\1! · dead bone 
may cxfoliate in ma<:.ses (Fig. 74) or in small portions. Should no external outlet for the 

FIG . 7-!. 
pus exi!'.t, it will press inwards and ag
gravatr the brain ~ymptoms; and, if no 
external Y<.'nt to the suppuration Uc 
made, either by n:l.tural proces>;es or by 
the su rgeon, 1he retained pus within the 
sku ll may give ri::.e to symptoms of com
pression of' the brain, when it is prob
able that th<• brain it.;:df' and its serous 
membrane arc al:-:o i1wohed 1 and the 
c~L"I' hceomes n most serious one. It i", 
co1·1-;N(lll'ntly 1 a point of grt.•at import
rmcc for the lillr~l'O!l to antitipa1e 5uch 
<'L complit·ation, and, if po,,.;.::ihle, to prc-

Necroaie or !rootlil bone (from Eully S-, 1e1.191. June, J6i'O. ~·l~~1 ~:l~;,,:~~~\1t11 ~; :11:: 1!~~~~io~~. speak of 
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"\\-hen n pati1•nt has hail a blow upon the hl•afl, or hP<'n th<' .;:uhjrrt of i;.yphili", and ns 
nn aft<•r .!lymptom a lo<·al "'m·lling appenr~, or pain of n C'Oll'•tant nntl ''·earyiu~ character. 
the ~u"'pirion shouM be excitt'd of 1hcse symp1om" bein~ due to :~ local o~titi~. ·when 
the ~wellinJ! i.; tl'rnk'r 10 the touch, and pain i;;;, a;:?"grarntt'd by loral pre.;snrl'. thi" ~uspicion 
8hould be stn•n)!Lhcnctl i :i.rnl when these eomlitions are att('1uled hy pyr<'xia more or less 
sen.·re, F-leeplt.•,....,nl''-"• a 11uiek irritable pulse, and a <'ontra<'tl'd pupil, a local inttammation 
of the honr may "afely be diaJ!nO.:-ed, the inflammation prolmhly invoh·inf.! the dnra mater 
within ancl th<· iwrio~1r11m without. Cnder Lhc:->e tirl't11n.;tan<'l':<. a free inci;;ion down Lo 
the bo1w should be rn:ulr 1 "ince experience IHL" 1u·o,·ecl th:~I by the adoption of thi~ prac
tice, tmin :1nd otlu.·r !'~-mptoms are, as a rnle, relieYeli, aml !:(•rious brain complirations 
are often Jll'CH'llt('d. \\'hen extrrnal !l-11pp11ration witli the expo:->Lff(' of dead or dying 
bone is pr<':-><'nt, it is \('"8 common to mc>ct with cerebral symptoms, ~ince the pu.:; finds its 
way exl<'rnally through the wou nd, and there i:< con:-;.('(jUC'llliy 1<'1'-i'i irrita tion ancl prl's;,me 
on the dura mate r , as well :u; legs brain irr itation. S hould, liowe\'CI'. brain compli<..•ations 
app<•ar, it jg imponant fo r the surgeon to interfere, to prevent thl·ir !l-prcndin~ 1 as when 
confirmed brain ~ymptoms lwn:! tnanife;;;l.ed them:--ehes, the C:l'iC' is almo ... t l1opclesf!. The 
surgeon. under these circnm:->l:rnc<..·:0, shou ld attempt to r('lllO\'e the nN•ros(•d bone, or per
for:ite it hy the trephim•-hoth these operations h:~,·ing one common objcc1, viz., to gi,·e 
free \'f'nt to the> pu;;;, beneH1h. 

Trephining, under such circum;;;tances. is not onl~· a ju.;:tifiable. hut, prob:i.bl_,., a Ya\ua
ble operation, and if performed with care, can do little harm. \\'ll('n operation i;;; post
poiwd till confirmed brain symptom" ha,·c appeHred, there i.;; too much re:l"Oll to believe 
that irr<..·mt.'diable chan,!!l'S ha\·c taken place, such as suppuration wi1hin the hemisphere 
or arael111iti:-;., which no operation is likely to relie,·c. Trephining- ha<;. hO\\' ('\·er, been of 
use C\"en in <:nch ca:o:e,;, when complit:ited with epilcptiform convuli;;ions; but the .!lurgeon 
should anticipate this ~•age of the disea~e when he can, and intPrforc h<'fore .;:uch ~ymp
toms appear; headache of a local and pcr;;;istent character, :i,;;;<:ociated with evident ::-igns 
of !oral 0:1titi1' or necro.;;i>;, is always an indication of the propriety of 1t·C'phininµ: . 

I need hardly add that eo1i.;1itutional tn•atmcnt ~nth a" ha" be<•n mentioned under the 
healing of encCphalitis, anti will he alluded Lo when the subject of i')'philis is considered, 
ought to be carefully followed out. 

ON TRISMUS AND TETANUS. 

\\'hen a patient is the <:uhject of nn uncontrollable spn"mo1lir eontraction of the mu<:clcs 
of the lower jaw, he i:- ..-aid to l1a,·e "trisnws" or loekjaw; and when tll(' . .;:amt' condition 
attacks other or all the rnluntary muscles of the body, he is said to hm-e ·· telall11s." 
Tt'tanns indudcs 1ri:->mu~, and genf'rally begins with it; thou~h tri ... mus may be a local 
nff'el•tion. 11 is found in children a;;; a rei'>ult of <ll'ntition, and in adult~, n-; a consequence 
of disea.srs i1woh-ing the l<'cth, gum.;;, or jaws. Jt is a ~pasmodit afft•ction, produced b_v 
reflcete<l irritation set up IJy a local disca"C, is rarely a"sociatcd with any constitutional 
<l i ~tnrba.nce, and is, for the most part, cured on the removal of i1s cnuse. 

w;~·~~t~~.'~ n,;~tr~: ~c::~1i~e i;t!1~1~1;~1l~1 i~~~o;}~~~c:tn:,~;~,~~ .. ~on~~· 1~~~:1I 11~o~~-~l~ .• ~:; i~::i ::~:;~111~ ::~~: 
~,:~l1r~~e ;;!a~~-~1:1~1 \1~,,'.~ i<!:';,~.~~~:~:~~d :~~:~~i?c~:::i~~:-m '~ 111~::1::I~t~lh~ 1 1'.;!1~7l~~~~~'~Ln~8c~cf!~e;: 
an;~~1~~~~, ~\~~~e~~~~:·:~i·~~~~a!~:~ tli1: :~~~~t ,I~~':;~ i:!~o~~;~~!.l~~~.~~H~ 1 J~~:·~.;:,c~::~:~~I~~ then 

known :\>1 trismus 1wsrenti1w1. or tetanus in/anlnm. It u"u:dly tomes on the second 

~i~Ir~~;:.~~~§Yi:~::~;;~:;z;~~:r:;:~]~'.i~ii;~:~~ii;~ 
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~:,2~:r~:~l~~;~~?xg:::gf~·Ii~7f~~~f i~~t~~;{::,~~:,~;f :::~::.~::;~~~;~~r~~~~~~~x.~~~r,;~ 
lt ii; morl' common in male!' than in fenrnlcs, anti the proportion iR as seven to one. It 

i:-. found in the hcallliy :is frequcnliy a:;. in li1e cad1cctic. nor do the intemperate seem more 
prone to it s attn.ck than the temperate. h is, too, aR frpqucnt in the winter a."' in the 
summrr month~; though in warm clim:\t~s the natin.'s arc more !'lU .. l'PptiUle to its attack 
than Europeans. Exposure to damp, cold , or s.ntlden chan~cs. of temperature, haw: doubt
Je ... ~ a powerful infl11c1u·e in exciti ng this dir-;eaRe, both in the iclioputhic and traumaLic 
form!'l . Larrey st:itcd that after a grea.t battle, n. hundred e.oldicr ::; were found affCctecl by 
it in one morning. 

E.cciting callses.-T etanus is rare in the CQUl':'C of onli11ary surgicnl di r.ie:i~e, although 
follow any form of injury from the slightest contu~ ion to the !"ernre:-.t compound 

Jt 1nay occur afLf'r the ex1rac1.ion of a too th , or the ~r:wcst opemtion in sur
ge ry, it, is kuow11 in obstetric pract ice as puerperal tetanus. Jt is most common after 
tli e more sc,·crc va ri e ti P!' of accidents, such ns burn i:;;, compound fmdures, and injuries to 
the fingcr.s and toe~, rli ough there is 110 eYidcnce to prove _tlnlt it is more frequent af'Ler 
slight injuries to the fi11 gc 1·s and toes th:in t ootll('rparl~. Lfll'CrnH•d !'('Clll to IJc more frc-

~11~1:1::~:11\~il~~l~sd11?: :~~)tl~~~ll:.s t~ ll,~l~~·~ l~~~;ei<:l~~~l:ll~~s~ .~1:~~·\~~;:;~:~?~.i11 s~~-~~:·~:~.ir~r~~p~~~~~l:! 
at Guy'o Ilo;;pital gives the following faets ( P oland):-

Tetanus occurred in 1 case out or J:3!l..J ca~cs or major and minor 01wrations. 
" " 9cascs " 5H..J " wounrlsor nll \·arieties. 

lease " 8."iti "i11jt1riesa1Hlcontu,:;ions. 
3 cases " -l::iG " l111r11;; and scalds. 
9cases " 3!18 " compound fractures . 

23 3tW1-icar;cs, or 1 in c\·ery 160cascs. 

There is no definite period :\t wl1ich tetanic symptoms a rc prone 10 appear. \\hen thf'y 
l'C I in soon after the injury, lhey a.re for the 111 0 . ...;t part acute and very fatal; aft e r the lapse 
of 1hrcc weeks, the chauccs of Lh eir appearance arc Vt'I')' small. Acute cnses, howc,·er, 
occasionally occur during the secontl Wt!ek; upon this point Poland gi,·es us the following 
facts:-

ln telanus follo wing expo.sure to cold the symptom.;; µ;c1wrally appear rnpidly after the 
exci ting eause, and with the same exciting cnu~c, gi milar r c:s ult s occur in the traum:~tic 
form. 

S!/mptoms.-Th erc arc no general or loc:d prt>monitory ~ymptomJo> by which the onset 
of thil'> a ffection can be recognized, an<l the earl iei't inclication5 of it5 approa.d1 are gene
rally a difliculty in opening Lh e mouth, witl1 :-tifft1l•::;s in the mu::-l'les of the lower jaw; yN 
the:"'C symptoms may be so slight as to p:i~s unltl'(:ded, or to Le mi~interpreted. \n1cn 1 
liowc\'Cr, some ri~id it y of the musdes of the ne(·k 1 throat, or abdomen can be made out, 
aud the first iudications of the "tctn.nic grin ," or risus sardonicus, recognized-this 
symptom being cansl'll hy tlu~ drawing down of the corners of the mouth, by the muscles 
of the face-the diagno;;;is bctomes cer t:1 in. Diflieul1y in swnllowi ng will then soon 
app<'ar (auy attempt to drink fluids exci ting spa:"'tn of' the muscle,;; of drglutition and often 
of respiration), wit h pain, due to spa~m of the diaphragm. shooting through the body 
from the scrohiculus cordis. 

i l's~\ ~t~~1t:I ;!{~~~~~, r,~Ofi~f~~;~~l t I !~:s:~~u~~ff ~:~~11?~~~::~ l~~f~ \:~ 11~~~~; ~~111t 1~~ \ 1'11 :~·!~~.:3. 111?{~0~: 
of !lw Lack :ire the most frt'<p1rntly at.tnekcd 1 and thei r coutrnction may Le so powerful as 

~;,~;;~~~:c~:~.'.~;!.~~'il~!3::;,~:::~;'.IJl~~~:,;~'.~~f:~~:~~~;:~2:::'.~,~~ .. ;~,l~,~l~'.,;;~~;~~;o;~, •:i::il~~:;';::: 
The muscles of' re~piration arc. as a rulP, allhlt'd early iu aeute cases, and the chief 

danger to life con!< i!-;h in the SC\'Cri Ly of the :;pa ..... m~ which altack them. \rhcn scn: re, 

~;~~~~,:i,.~;:~~·ii~':%::T~:~i~:~/;~~~~~Jz~1~~1~il~:~:1:~s:f ~!;rnn;~Ei~~:~~.:l~:a~~~:: 
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''fhen the jaw is unlo<'krd by n 8pasm of the ckpre~sor muc;cles, the tongue is sometimes 
s.rnhlenlr ~liol out from Lt•twecn the teeth, an<l often wouruled . 

A" ti1e di:-ra .. e :uhance.; the jaws become completely fixed, and <h·~lutition i" then 
impo.;.;ihle. The s.pa"m~ of the mu~clcs of the frame become more intl'nse and frequent, 
antl 1he powers of the patient. rapidly <lrclinc. The pul.;e whi<·h wa." rapi1l, becomcs more 
ft>eble . while the <'XJll'C:-;.;ion of the countenanee brtokens a~ony of the boily and de:-pair 
of rhe mind. The slighte:-t manipulation or movc1rn.•nt of the patit·nt "l'ts up a fresh 
spasm, nnd any emotion may do the same. The 8kin become" b:Hhcd with a cold sweat, 
and . if tk•alh is not c:ll•"'Ccl by suffocation, exhaustion soon puts an <'nd to :i.ufforing. 

There i~ rarely any fe,·er du ring t.he whole COlll"S(" of the di~1:n.,.;:.e, the bowel:; are always 
co ... ii,·e, th<' sloolR ofll·nsive, :rnd the urine, as a rnle 1 natuml. 

Th<• inlellt•ctual 1':1c11ltic~ of the patient almost always remain unimpaired throughout, 
while the Rc n~cs arc morbidly :wutc. Anything like delirium is nw<•l_r H'Cn. 

S l1ould the case tend townrds reco,·cry. the spasms will Lecomc mihl('r in ch:\racl<'r1 and 
recm al lougcr intcr\'n\s till t hey disappear. it slio11ld be remembered, liowei•er, that, as 
long as the sli,qlttest eddenre of disease exists, a sudden spasm of the gloui's may at any 
ti111edt>slro,11l1fe. 

lJi'a9nosi's .-1'hi s should not be a difficult task, nnd in evcr.v instanc(• of lockjaw, the 
po.~.i.ihility of its beinJ? the cornmeuccmcnt of tetanus ou:rht to be cmtcrtained. Local 
irrit:uion~, howCYCI', such as hnse been pre"iously allud('f] to, only produce a locking of 
the j:1w mor<' or lc::"S complete, nnd nre ne\'er accompanied by uncontrollable spa.sm, as is 
thc ca"c in t<•tanus. 

To diaJ?nO~e betwcrn tetanus and poisoning byslrychnine may be diflicult, the s~·mptoms 
of ho1h beinJ? \'Cry l)imilar, yet in tetanus the symptom;; arc progr(';;~i,·c, whilP in poi.;.oning 
tlwy appear blHl1lenly in all their se\'Cl'ity. In lela.nus, muscular ri~idity is n.lway~ pre~ent 
and a~grarntetl at inten·al"; in poisoning there are complet(' iutcrrnls. of relaxation of 
mu,..de. In tl:tanu~. too, there i;. l'On~tant rigidity of Lhe mul'cle:5 of the jaw; i11 poi,.oning, 
the jaw is ncn>r lorkcd except during the spasm. The::"C points of difference are suflicient 
lo a,.;~ist the surg-eon in tht• i1west.igation of a doubtful case. 

A_gain, hydrophobia. and tetanus ham been mistaken the oue for the otl1f'r. hut any one 
who has the former dbcaSl' could hardly fn.11 into such an error. The peculiar rc,;.tle:'sne:;:.s 
of' mind and body, tlte complete intervals of' rest and aL:5encc of spa:'mR 1 th(• peculiar a,·er"ion 
that is shown to fluid, accompanied by th irst. all symptoms eh:1ractcristic of hyd rophohia, 
are enough todist ingu iRh bctwern the two. N1·,·enhelC'SR, it Rhoul<l be rf'lll('mhered that Dr . 
. ]. "" Ogle, late of St. George'!S, has recorded a case of' tetanus aml hyd rophobia combined. 
C Brit. and For. i\fod. He\'.,' 18G8.) 

Prognosi's.- 1 n acute tmunrn.tic c:\SCS there t~re small hopC's of rcC'o,·cry while in chronic 
the chancC'S are g1·catcr. The longer the patient Ji,·cs th<> bL•tter ~e('ll1 !he pro~pcct.:' of a 
good re,-ult.; ;\1HI, if tcn day.5 pa,;s after the first appearance of t.he symptorn~, an<l the 
dh:;ea~e is on the decline, the prognosis is fa,·ornble. 

Taking: all c:~e~ log<'lher, Poland gi"es one rf>C'O\'C'ry to ii.<·n·n nnd a half death.. . :\lore 
than half die within li,·e days. The most rapid death has bN'n in from four to fh·e hour:0;; 
and the lon~c:;:.t duration of life on record in a fa.ta! ca"(" is thirty-nine da)·R. 

llow deal/1 is ctwsed.-Therr. can be little doubt that acute lc'lanu,; commonly cle,.;troys 
life by apnc.ea; spa"m of the muscles of re!';piration anti more particularly tho"e of the 
larynx being the immcdi:uc cau,.e. Poland ~ells us that lhi-; was the case in thir1y-two 
out of forty-six ca~es ;\I Guy',; Hospital in which the mo•le of dca1h was notici'cl. 

Jn clironic tetanus, dl·ath is commonly caused by exhauslion. These fol:ls ham an 
important bcari11g on the lrcatment of the di~ea.i;;e. 

Patlwlo,<Jy.-Tl1e late l\11'. 'rilkinson King, of' Guy's, is staled by Poland 10 hnxe been 
in the habit of remarking at the po~t-mortem 1abl1·, wlwncver there was an examination 
or a case of d1:1.it lt from tetan us, "Gentlemen, we will now proceed to ~i"e you a c\emon
stnuion of a case of healthy anatomy, fo r there will be no \'isiblc morbid appearances 

~::~lt~;~~~i.~~· t l~~:~<t~;1~~~1i~1t~e~~11tt11~;\ ~r5~~:: :.~n~.:~\~·~~ul~~:~g~~~:i. O\~ i~1fs : ~11~~ct~!~~·~~·~lk i~:~;~~~~~ 

~~~~I~.~:~;~~~@~;~?~~1¥:~~~~:E?~~~~,;t~Jl! 
SU!>ipcn.~ion the fragments and particil's of the di:-integrated tissue. but in many place~ it 
is perfoctly pellucid" (L. Clarke) . Yet it is to be remembered th:it Billroth and other 
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an• at time:'li found inflamed nn1l irritated, and from thi..; f'al·t, thf" theory has been aclrnnccd, 

~llli~1~ i;~~~l:~~~s: 11=taiti;j~u '~;~t e~:1~~:1:C'~~~ ~11~~-o~;::t 1 ~:~e ~111Jit1~11~ 1 1~;·,'.:~(~·~·:'li 1J ~('~1~~~~1:::1~01 ~~~~C'l~l~L~ 
spm•m ; the di~t'a"'<' being one e:::~entially of the excito.mo1ory t')'"trrn . Clarke believes 
"that the spnsms of tetanus depend on the conjoined opC'rn.tion of two i:;eparatc cau,cs. 
Fir~!, that th<>y depend on !ln abnormally excitablr :::tnH· of lh<' g-rny nrn·c ti:;sue of the cord 
indurf'cl by thr hypc1wmic nnd morbid :Slate of its Uloodq·~s1•l!', with the exudations and 

~~'.;;,~:~~~a~~?;~~ 1~~~ ;.\11~ ;~:~a\l 1~:~.l~'.~~:1 by ~~1~~:: d: i~~ ~~::~~ t ~~ :<;,; ~~~~:~~) ic11; r:f1;~ 1 eo ~o •~<~1 ~ s ~~~~1i:~~~1.~ 
TnEAT'IE~T.-E\'cry imnginable form of trcatnwnt has been employl'd in this disensc 

with :iurrcss, 10 be dis(•nrck<l in its turn for something new. No scttl<•d form of practice 
cnn consequently bP laid down. St ill, much can be done in guiding the patient through 
thil" disc•nsc i in keeping him aliYe; and in warclin~ off death . 

TO kC'ep tlw patiC'nl alive the n1ost careful nttention to foNling is required; milk nnd 
con<'<'nlra1c<l liquid aninrnl food being the best diet. If' the!"e can be taken in sufficient 

~~m~~~\~~;~:1~,~~:.;rr~:,~.d:~f5 ~~ln;1i~~:~n~~~o1i1h~~ ~~~~~1i:~~1 ;m~ll:~ if~:1i~1~,u:~~fs 1~1~1t~~t b~e g!1~::: 
cautiou:ily, thouµ:h when thC' powers are failin~ they may be fre<·ly gi,·cn. 

rpon thi;;; prirn.'iple of practice, quinine has lwen strongly recommended; ii may be 
p;i,·en in full clo<:.es to :m adult, such as five p:rain~ C\'cry thrc1' or four hours, and then 
inrrensl•d; or in one bqre do-.e such as twenty grain.::, to be followed by the smaller one. 

Amon)? .s1wrific remedies that h:n-c been greatly vaunted, th~· Caln.bar bean Mands fo1e
rno:'t, and may Le gi\'C'll in full do.!'es, !mch as half a µ;rain of the extract enry two or 
three hour~. Camphor al,.1> recommends itself to our notice in do;;;cs of from fi,·e to ten 
g1·ains. The wooram poi:-on has failed in its pm·po,.c . The bromide of ammonium or 
pofas;~ium l1a<:., however, Leen administered with nchnnl:iJ?e. 

It w:u; hoped that a rnl11:1ble drug for this di:";C'a<:.e had bC'cn found in chloroform, but 
experience l1as not ju;;;tified the expPctation. The l1ydra.te of chloral has now taken its 
place and bC'Cn of some i-eniec. D<>mmc has adrneah.'d with m'11cl1 succe~s the use of 
1lw Cura.ra., ci~lit ca"I'~ out of twcntr-two h:ffing n·cover1~d under sueh treatment. Jn 
lndia the Indian h<'mp lrn.i;; beC'n hi,!?hly recomme11ded. :Nicotine and tohnC'co hnrn also 
been 8UCl'f'88ful. Aconite il' another drug tlml oHCrs Rome advan1n.~es, while opium has 
an UlHlUe'."tionahlc influcucc in allaying pain :rnd mi1i1:rnting the SC\'t•rity of the spar-.m. 
lee al8o, appli<•d in bags alon~ !hi' spine. hns ~lppnr('ntly been or greal value in the hands 
of American surg-l'Ons. The ndministr:llion of remedies by ~uhcutancon!' injection, in 
tlil'8<' en.•wi;:, promi.,.es to be a rnluable adjunct to pra('licc, C'n:ihling us rapidly to introduce 
into the system drugs that act antagoni:-tieally to tct:mie r-.pn~m. 

The pati<•tlt Rhould always be kept quiet, warm. and frl'C' from draught. He should, 
rnoreOVC'I\ he i;:o watelit•d that in his spasms no injury c:rn I}(' su.,.tai1l('d; attention should 
be paid to his bladder and bowel", for catht<teri~m is sometinws c:11lt•d for; and purgatin-s 
or C'll('lll:.tla to ck•ar out the intestines arc beneficial, although Yiolent purgation c:urnot be 
ad"i"t•d . 
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:~11':,~r~~a,~~;:;1ie<l lo tl1e wound, and 
One other means of cure remains lo be noticed, whil·h ha~ reference to the mode of 
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• lforgan, 'On Tetanus,' 1833.-rnrli119, 'On Tetanus. '-A1hrnd, 'Ou.v's Tto!=ipitnl Rl'ports,' 1857 .
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DELIRIUM TREMENS. 

1t oft('n fo ils to the .!;nrgcon to tr('at cases of pmc ddirinm tremcns unromplicnte<l with 
nny i.;u rµ;ical malady, and it is well, tberefo!'l' 1 to refpr lO tliis subject by itself. There nre 
other cnscs, JK't·h:q>s, more :1ptly descr ibed by till' tr•rm •1 traumatic delirium," in which 
the ne rvous symptoms a.re developed as a consequf'nce of an injury received. ln both 
classc~ the i:;ymptoms arees"cntially the same, :ind Ilic 1re:ilnw11t n .•quirctl is simi lar, s1ill it 
is right to bear in mind the difl<._.rcnce in caul-<:ition, as in thl' one we Jm,-e to deal with a 
ncn·ous disease iu :rn intemperate rcr!>on, and in the oLhl'r, with the :;amc ~ymptoms as 
an incident in :i surgical case. ln simple delirium trl'TIH.'n!:i, to u::;c the familiar term, we 
have to deal with the case of a. pcr~on who has indulged for an uncertain time in injurious 
do;..es of alcoLolic liquors. It may be th:1t a young man, aftl'r a prolonged deba.11ch 1 has 
an attack of 1he '·horrors," but the symptoms more frequently occur in those who ha,·e 
for a long period accustonwd rhcm-.ch-es to the exccs,.;i,·c use of b('CJ' or spirit,:, even with
out amounting to clnmkennc>ss. a.nd who at k·ngth are subjc('ted to :oome 8l10ck or depres:> 
ing: influence. l 1m,.much as the habits which have bC'cn 111c11tio11cd as supcrinducinµ- this 
clio;;ea!>e arc opposed to the simplc:-.t laws of health, it follow:;;. that th(·y cannot b<• indulged 
in with impu11ity for long, and, consequently. we find the subjects of it, n.1;. a rule. of foel>le 
power:S of resi~tancc, and of'kn with diseased visce ra. Sud1 persons are bad ~ubjcch fo r 
any :iilment, and it often happen:::, that when a pt·r.son of this sort breaks his leg or meets 
with some i11jury requir ing surgictd lrcatment, he bceomcs the irnl1ject of delirium tremcns . 
Otli('r cau..;es arf' occasionally at WOl'k, such as star\'ation, mentnl anxiety, and the ovcr-
U!'C of tolmcco or opium . . 

T lw di~c:i:-.e is :tl times ushered in by certnin premonitory $ymptoms1 as patients who 
han:: once heen t he subject of :H1 auack a rc sometimc•s conscious of the approach of 
another. A bn'wer who l1ad bee 11 treittcd for this uffoction at Guy's some years ago, 
when he felt warn ing::; of its advanee, on se\'l·rnl occasions subsequently applied for admis
sion, and, ni; a result, the anack was warded oft: 

01:.'pres,..ion of mind :incl body are the chit'f premonitory symptoms1 with re:;tles,..ness 
and agitation, gloom and foreboding of e\·il. Some slight f't•Urile dislurbance may also 
exi,..t, but the oue inrnriablc and 1110,.:;t important symptom i:; sleepl(•;;~nt·~-:. The ton~ue 
i!:i generally pale and flabby, as well as coated with a whitish for, and i:-; llC\'Cr llry. The 
appetite is bad, the br(•a.th often foti<l, and the bowds confined. Th(• pnl"C may be quick, 
thou7h ~oft and pow<•rle~~. The skin is alwa.ye> moist, and at times lm1hcd in perspiration. 
" 'ith thei;:;e l'>ymptoms tlic characteristic delirium with trcmbliug i:'I not for of[ Jt may, 
hown('r1 in i:;urgical practice s.ct in suddenly withuul wnrning. The nature of the 
ddirium is very C'h:iraclCristic, and is ~ilways accompanied by illu:;iono:; which arc generally 
SJWCtral. The patient i:;ees objcct!:i that do not cxi~t, ttnd hmrs sounds that arc imaginary; 
the"e hcing always of' a stmngc or frip:htful nature. At times :.ome delu:-ion a.s to businciss 
or home matters agitates the mind. These same unsound idea-: are :-.omNime~ fixed during 
the whole ntlack; hut more commonly succt'cli one another in rapid 1·ot:1tion. Sleeplcss
nc:-os undPr thc.-:c C'irtumstances is a cons1<1.nt n<·companimcnl. The palient will bu quiet 
for a time, multf'ring words without meaning. or, lie will be rcsllc~s and ~I'! out of bed in 
obedi1.:11(·C to l'iOmc imaginary call. Ile will pull :ihout liis beclclotli<1 :0::, will risc> up in bed 
at one monwnt un<lrr one imprei>sion, and lie down again u11dcr another. H asked to put 
out his to11gue he will do so, but probably with a jerk; it' to gi\'C his hand, be will project 
it with :i tliru!;t. A n1.:rvous trcml>ling of the cxtrt•mitiC':'i, wi1h n.n u1tcr w:rnt of control 

~~ ,:: ~~~~; :lt~:~o~!· r~: ~ lt~ :~~~f is: Lf ll1::1;:~c I ~:~i\~'~ ~~ w? If~ t~~l~~d f j: ·~ 11: :,~.::~~ ~~:~ i I:: ~~:t ;~ 11~ I:;~; ~,-~~;~1~ :.o~~ 
exliau!-ition or coma. ]f !'lccp-somHl slecp--can be s<:curcd, the symptoms usually miti
gate· rapidly. 

The prog1iosis must depend on se\'ernl considerations. If the patient be young an<l the 
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ducecl. The bl'st J?uide to the patient's real condition is the study of lhc pul~e, not 
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frequent compli<'ation is pneumonia, which often comes on mpiclly and insidiou.sly, and is 

a f;~·,:11~1~~:.~ 1~~~;~!~,~~;:c~!1~~~!~ 11e:.s:~:i::~~'.;'~~:::ge:~1i;c~~~t«7:1>1;~:~~~\~~~~'7:;e 11cr\·ous system 

~f:~{~i~~,:~t~~;~F~:~~;~~~:~~f ~~~~~,~~~~;;.;~ 
the mo:::;t snitahlc form of nourii::.hment. t:ithe r alone or mixed with e~gs, but it does not 
suit all stomachs. The question of gi,·iug stimu l ant~, and to what extent, is one of great 
importance. As a rult•, the less given, the better, but in some cases it i:o; atkigable to give 
them, am! that form of' alcohol to which the patient has been accu~tomcd is the best. 

~:::~:.~::i;·~',i~?,,:~~,~~,~:,::~t~~~l~:;~~:::f,~:~~:.:::2:~~~:~r·:J:'. .. ~1:~.i~,~~:~~,;~:~~~~;-~}: :~:i,;l; 
forms of food, l:illCh as l'itrong: animal broths. Darby's fluid meat, or 1'limilar preparations. 

Opium. in 011e of its form~, i:s a drug still in fa,·or, allhou~h gome rl'ject its use alto. 

~::~:~;~} ~l~11~1d:~1L~~ ~~ ::~;!~i1:1~L/~11~~ 1~;:;1; .:ft~~i~l:e L~~~~,:~to1~:1~~~~t:~~;.'. th~~1 t!i,~ ~,'.~~~l~}~1:s~ 
of the disl'aS<', onc> grain may be gi\·cn as a do~e, or ntXX of the tincture. repealed eYery 
three or four houri:; or of1e1wr. till sleep is procured. Jn other cases two or three grains 
ma_v be gi\Cll at once. and followed by grnin or h:tlf'-g-rain do:::es. 

The ht!st nH'thod of administering drug.-; in this cli:se:uiC", howcnr, is by :::ubcutnneous 
injeclion, and I recommend the injeetion of morphia in solution in do.-.;cs of a quarter or 
half" a grain in prcfer<•nce to any other plan; because the condition of the stomnch of 
patients suflC>ring from the disease is far f1·om s:itisfactory l!ilher for ab~orption or a .. 1:.simila
tion, and, hy the hypodermic nwthod of introducin~ the n:~rcotic into the system, its 
ab:::orption is more certai11 and rapid. In some cases tli<• beneficial influcm·e of morph ia 
thu~ <·mployed is very remarkable, and only in exceptional instances the treatment fai ls. 

The u~e of chloroform hns also been urged, though such a pla.n i11. not dc,"oid of d:~nger 
and ean hardly be nddsc>d except for some temporary puq101:.e, such as to dress a wound, 
or to enable an enema to be gi,·en. The hydrate of chloral is a tlrug of great ,·alue a5 

po,.se:s,.ing hypnotic qualities without the evils attendant on other drug-s of this clas.s. lt 
may be given in dose::. of 20 to -HI ~rnins 1 and n·1>eatetl, at mo<l<•rate intenal~, till slec•p is 
procured. Drs. Kinnear and Lawson in t!ie ~Jelville IIo~pital h:nc tn'ated from 70 10 
80 ca,.es Rut•ee~!'f'ully with hrge doses of C:\yennc pepper, from 20 to 80 grains hadng 
been ~ivcn a~ a do-"<' · Dr. :\lacll'<rn, or ~~L·tley, trusts to quiet t\nd the ust~, at short inter
val:-, of .:.;Iron:.; bl·cf tea highly clrnrged with eaycmw JWpper. 

01" late yt>ars 1he rnlue of digitalis ha::: be(;!n gn·atly CXlOllNI, hut my experience of it 
has 1101 been fiworable. It is given in l:w~c if' not poisonous doses; two drachms of the 
tincture C\'ery hour for tln't'C or four doses till sleep is produced. It is a. dangerous mode 
of treatment, aml cannot be recommended. 

nd ~~~-:~·t1:1 ~rc:!J,1~:~~~~i~';;~\1 a~~~1tf~.n~:~,~:;~ral~~~~::' :~1~~~~~s0 1c~~11~1~n:;:1 •::: t~1.~;i:~1 ~1 ~: ~~:·~07, ;~~ 
is usually foul and the s<·<·retion::: moi·hid. A lllu·ge sufficien t to empty the colon is conse
quc11tly of 1't::l'\'iCP, hut \'ioll·nt pu1·g-ation is injurious. 

Tonics such as quinine and iron, with or without opium, will be required as the clisea<:;e 

~~~:;~~~;~l d~~~: ~:·;:.~/:.~:~1~11~.0f ~~e 0~;~~1~l~~:s:~· ~:~~:~1~:,1\~!1 \~• 1i1~1 t~1:~~·~1 ~·~:~~· ~~i~~;~nii 11~i~:1~~~i~ ly 
",.itlt respect to coerciYe mea~urt!s in the treatment of these cases, there is no doubt 

thar they ought to be condPmned. In exrf>ptional instances, where Rufficicnt hel1> cannot 
he obtained to pren>ut the patient from injuring himsrlf or others, the ja<'ket doubdess 
must l>e employed, but under no other circumstances is it justifiahlc>. An attendant who 
combines deci:::ion of character and firmness, with a gcnllc and soothing manner, will 
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nlmost nlwnys .!ltlC'Cced in ' 1 i11fluencing11 the most trouhles;ome pnticnt. Ile is to influence 
him, howe,·cr, and not to direct him; for con1racliction and the cxereisc of authority o\·cr 
the 1mbjcc1~ of thi:i disease im·:1riably excite opposition. 

Thcrt! arc ~ome people who arl' nernr drunk, yet nre always drinkinµ;; in whom the 
tissm·s tU'l' 50 wcnk that under injury they rapidly break up; and under di~ea~e ,;.how 
no power of repair. l n imch it is difficult to induce wounds to heal or show any vigorous 
action . 

The be;;t r~mcdy is to supply such patients with all sorts of m11ritious foorl. to gi,·e 
tonic~ crncl a motlnate amount of stimulants, and thus cnclcn,·or to improrn their habits 
as well as n:store them to a more hcaltl1y tone. 

SHOCK AND COLLAPSE. 
A man rece iving nncxpcctedly some startling news, which excites scnre emotion, and 

dying suddenly, is ~:lid to die from shock; n second reccin-s a fatal blow upon the epigais
trium; a third is st ruck dead by lightning; death in t>ach case is ~aid to be due to shock. 
l n all, the hca1·t's action is sudJ.euly <llTt:sted through the nerve rrntn:s-in one case 
through the mind, and in the others through the body. Under these circumstances, the 
heart is found full of blood, di~tcnsion haxing paralyzed its action. 

A man rccciH!8 a scvrre compound frnl·turc, gunshot or other injury, and is not killed 
but coll:ql~ed . Allotl1er, or po::i ... ibly a child, is much burned or hl\S a large portion of the 
integuments of a limb torn away or crushed, in which the peripheral uern.•s are seriously 
in\oked, and, as a rc,;;ult reflex paralysis of the heart occurs. Both ha,·e sustaine<l a 
shock more or less intenst·, and, as a consequence, Lccome cold and almo ... t, if not quite, 
pul~cles~. J n either ca.::;c, the skin appears to be bloodlc::::, and covered with a cold clammy 
sweat. lie may bn·athe nlmost imp~rceptibly, fccbl), or with sighs aucl µ,·a-.:ps. His nos
tril:; will, proLubly, be <lilated; his eyes dull. with ,·ision imp1·r!Cct; and consciousnc!:is 
muy be lo,.,;t in ,·ery v::iri:1ble clegrees,- the pnticnt may possibly be ro11,.ed, yet, as a rule 
he require~ rousing to pro,·e the existence of consciousness. At other times, the intellect 
remains quitc clear. 

These are briefly the signs of collapse, or shock·, the result of injury. They are to be 
found in YariaLle <lcgrees aftt'r most accidents, and are by no means usually fatal, unless 
the injury itsulf' is fi.ttal. 01' tourse. if the shock from the inju ry is very great, the heart 
may cease to beat and the lungs to breathe, collapse passing, more or less slowly, into 
dl.'ath; but more mnmlly, after a variable period, the l11mrt':s action gradually imprO\'es, 
the n•spiratory n.ct lictomcs more regular, a.nd perfoi.:t color rettlrns to the bloodless lips 
and ~kin, \\armth re-appears on the surface of tlic body, and consciousness becomes more 
manilbt; tlie~c ~ymptoms indicate what is known ns rt.'action, and, when they are cxccs-

~:1~1~tl1l~~:~l eo?:~ll~~~i~:~ i~11ic1~:!:~~·~~lla~J~e~ 1:~su~~l i::r::~ll~~~· t~~:~~t ~~·~:~:!:i~~Ju~i'!:.11 l~~i~::·~c~ 
the natul'c of the accident be such that hemorrhag:e complicatt!:o: the ci1se, tlie collapse will 
bt• more la.!'itin~, the shock of the accident pas.sing into collap~c from hemorrhage; under 

;~~~~1fti;c~~11:1~::~~~1~:1; 11i~11~11 ~~s~;1,):~~;~rft 1~~:~{tu~1T~eo~~1~1,e t;~~:0~11~~n~!·rl~1!~~~~; i~~c~~ i~: 
enough to produce collap~e1 or syucope, and this, added to the shock ot the rnJury, is often 

;71~r~c1~~:~rf1::~~~~1~0~~ ~el~~~~~~! ~t~ . Ii"~:~ ~~c~~;~~~~r~::~ll: r!~~'a t:~l:~e~~11~11~~:::~~~~n\\~~tl~v~~!cs~~-~~ 
manift·~tations of rl'action frvm the shock of the accident, a.nd tlicn·hy proving fatal. 

q11~:~~~/~-~E~:~~~1e:t1;~~~~~;.~ 1~i~511~c~?-~~;l:~:~.~n~~~ ~1£~\~~l:~p~~c<:~:!11~·1~:~t~::~lii~1 c,~:~i.:L1;~~~~;.~~: 

~;l~(.~~.·~~'.~:;\:~~f :::,~'::~~~;IJ:f :~ii'.~,f :;~~:ff E~~~:~'1;~~;~'.i~:~~:1:::·:~~t~i:~~~1!~::i~~:j~~:~~{,~ 
~:?J~i(~~i;{t~:~li:f ~i~~i~E:~~;~~~0'.~ef i~I;~i 
tration with ncitcment," a state bordering on, and often pnssing into, that known as 
dt:lirium trcmcns. L'ndcr ~omc conditions of the system shock and collapse are more rcarlily produced than 
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nt other~; thuo;, ,·ery young and wry old subjects, tho,;e enfecble1l from ngc or other c~use, 

~t~~i~~~i~ii~~~~~iif i~r i~f~~r~~~~ 
kidneys were found after death. The iJiosyncn1sy of Lite imlividtml !ms also a pow~rful 
influence on "shock." 

TnEA.T:\IES1'.-Shock or collnpse uncomplicated with hemorrhage mn.y be treated in 
one way; shock or collapse, the consequence of, 01· combined with hemorrhage, in another. 

Jn both cases the !wart's action must be either excited or miiintainecl; 1o the heart must 
beat, and the 1m1icnt must brt'nthe," or li fo will frtll. En:n in the worst cases, as long as 
any signs of life ex ist, the rl':;piratory process may be aith-'ll by artificial respiration, and 
the warmth of the body kept up by external applications. Ha,·ory, in an able article 
(• l!olmcs's System,' E<l. 2, vol. i), mkist!S as the result of experiment and rca~oniug that, 
should no evidence of the heart's action be de1ected. and no hemorrhage compl icate the 
case, a vein should be opened-as the external jugular-in order that the o,·er-distended 
heart may resume it~ action as soon as it i;; rdie,·ed from. its paralysis by distension. 

1n the extreme collapse following hemorrhage transfusion is also'" a fi.l.ir and rational 
expedient." 

In lc::s severe examples the surgeon 1s object should be to ke('p the patient ali,·c, but he 
ought not to try to do more; as to force nature is always injurious, aiid sometimes fata1. 
The failing powers of a feeble subject may Le rxcited to act only to gi,·e way agaiu, they 
may 11ot a second time respond to the former stimulant . 

.A too rapid reaction may so stimulate the heart as to set up a fatal hf'morrhage, when, 
by the collapse, the wounded artery might h:we become sealed by nature's own blood-clot. 

Jn all cases of' shoek and colhp .. e, 1herefrire, complicated with local injury, great judg
nwnt is called for. 'l'o do enough to maintain lite is essential, but to do more is injurious. 

The horizontal position under all circumstances should be observed, and external warmth 
secured by meaui'I of blankets, and hot fhrnnds ~~pplie(l to the pit of the stomach. Sir J. 
8impson's plan of applying lu..:a.t to the boJy is n•ry bcncfic:ial, by filling six or eight soda. 
water \Joules with boiling water and tightly corking them, o.ncl then drawing over each a 
woollen stocking wrung out of hot water. The Lottles so CO\'ered, were tlt<.•n packed around 
the patient in bed. Stimulants in carefully adjusted quantities may be ;:d,·<'n, and brandy 
is the best. This should be given in small quantities, :rnd if the heart's action fail to 
respond to its administration after two ounces 01· ilO lnwe been swallowed, more is of little 
sen·icc. the stomach usually rejecting it. 'n1en the stomach rejects brandy, or the patient 
cannot swallow, an enema of brandy in warm starch, milk, or gruel, somt!times acts ,-ery 
rapidly. As won as the heart's action is ei::tabfo•lu:d, liquid food . sm:h as warm milk, 
may Le gin:'n, though only in small quantities, and the c:i~c should be carefully watched; 
food nnd stimulants should be giH~n with discretion and a~ the symptoms indicate, the 
greater the lo:ss of blood the gre:\l~r being the neee,.,.ity for food. 

Excc.:ss of reaction is to be checked by soothing remeclic~, opium in any of its form~, 
h<'nba.ne, and chlornl, arc al:;o ,-cry Yaluable, a. few hom.:.' calm 1'lt:tp genemlly acting like 
a charm, yt>t when brain complication appears this treatment is to be adopted with care. 
Anything like coma contra-indicates it. 

Jn compound fractures and other local injuries clemn.nJing operation, it is an important 
qu(•stion to decide, as to tllP wisdom of operating on a pati(·nt in a state of shock. Can 
the operation act as a stimulant, and tend to l'OUbC him? or may it act t\S a second shock, 
and tend the other w:iy? When the shock is se\'cre, anrl the patient almost pulselcss, it 
is doubtless the wiser plan to postpone all operative interference till the heart's action is 
re-established. To amputa.tc a limb under extn•mc collapse is to destroy whnt chance of 
life exi:..ts, or to do an unnere:-;~ary operation. To amputate when rct\Ction has ,:;:ct in after 
the lap:-e of n few hours, when external warmth, btirnul:rnts, nn<l tonics l1arn had their 
influence, is likely to pro\'e succ1·.;:sf'ul. 

In le~s s~verc examples of collapse, how<'n·r, the ~ame practice does not seem to be 
nece~sary, e!'pcrially when hemorrhage has been the partial cause, and i~ ~till continuing-, 
because when collapse is present, the loss of very little extra blood by oozing: forbids nny 
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hope of a goocl reaction being C-"tablishec1. and tlrn-" no benefit can be acquired by delay, 

~~~1~1::rc 'i\:~J~:~; a1:~ 1 ~~c~~~~~1111~1!~-~~~~~,11 \\?l~i~J1111 ~:·~ff~:::1 ,!~~' ~:z:;~l~~·:.r , ~ ~~~~~il~~;;~e!~:~)~~~~~~ 
formed primary amputalion upon subjects in a state of partial ('Ollapsf' after injury un<l<'r 
th<';.;e ci~cumi:;.tance:-;, and l1:wc never regretted it. "'\Yi th a patient in a state of collap~ no 
amput:tt1011 sliould 1 howc,·er, be performed, when, by delay, no harm can accrue. "hen 

!11~~~.~:;r::~~~~~~:.~\:~1'~~·1~:~!~~:~,t;~ ~~~:~tg"~11:;,~~·1~s r~~~~~a~oi;::~~n~~~~'.1y momenl, the surgeon 

"'\\rhe n the colh~pse is H~:iociatecl with sem i-conscioutiness, chloroform is not needed, the 
opemtion it~df acting ::ts a suffic ient stimulant; but when the mind is clear as to what is 
going on, its U!l-e should not be withheld, because although it is true its secondary effects 
are sometimes depressing, an<l mity be injurious, in a general way it has a beneficial influ
c ncC', tendinp; to prevent a second shock 1 both men ially and physically. 

When extreme collapse exists.-" How far." writes Savory, "the patient 
should be allowccl to rally, and whon he has reached that slate which will eirnhlc him to 
bear the operation, are, of course, questions which cannot be answered in a general man
ne r, but which must be decided by the surgeon in <•ach case." 

"'\nicre the su rgeon is in doubt about acting, he had better decide in favor of delay. 
""When no doubt exists as to the wisdom of removing an injured part, and by delay harm 
must or may prob:~bly ensue, he should act at once, even when thC' patient has not quite 
rallied from the ~l1ock of the injury. ·when, so far a.s the local injury is concerned, the 
delay of a few days or hours is unimportant, all operative interference should be po);tponccl. 

In senre compound fractures, gunshot or otherwise, hemorrhage is almost sure to occur 
as soon as reaction appcai·.s, and the shock of the removal of a limb is not so much to be 
dreaded as the Jo..;s of blood. " Wounds of the large arteries of the legs and arms from 
bnlls and shells ahrny:; bleed more or le5s at the time of reception, ::tnd more freely as the 
shock to the ner\'Ou:s sy:ste m passes off and reaction comes on. En·n when this ncr\'Ous 
shock is not suflieient to produce immediate death, the chance.cs of ultinrn.te rcco,·ery mm:;t 
frequently tmn on the mere question of' loss of blood." (llammond, C. S.) 

ln military practi<'c, primary amputation upon the field is now generally preferred to 
secondary, ::tnd, in c i\'il practice, a like rule should generally be enforced. 

To perform nny capital operation on a patient in a condition of' extreme collapse or 
shock is ba(I practice. To do so, howe\'er, when ::t minor degree exists, and thti pulse can 
be folt, when, by delay, other clangers arc to be expected such as conti11urrl or renewed 
hemorrhage, is sound aud good sn rge ry. To an unconscious or only !'l ightly conscious 
patient, chloroform is not ncce!'sary . To the conscious it has often a beneficial action, 
and tends towards tl1 c cn<·ouragcment of' reaction. 

FEIGNED AND HYSTERICAL OR MIMICKED DISEASE. 

I kwc placed thes~ two classes of cases together for purposes of co1wenience, and in 
this !"ection a~ they are e::;,-entinlly diseases of tlu~ nen·ous );rtem . Both, in t\ measure, 
and with ditf(>rent degrees of accuracy, !'!imulate real or organic cli);ca,.c, while feigned 
disl'ai'e is a dect.'ption, and hysterical a reality. Jn the .f"o1·mer the "'ill of the patient is 
strong to d<'CCiH, it i8 bent to simulate the ::;ymptoms of' an affl'ction of which the incli
vitlual knows somc1hi11g, tliough not all , and from this. the full knowled~c of the surgeon 

~~l 1;::~s;(~;~~~ tii~c1 ~v~l;(:rill:~ ~~~i!1r~'tf~f~~~lkk:l~·~·l~~~l~~lt~r ct~~·~1 1~;e1:~~~~tr i~~~~Ot\~C~X:}::;~\~~ 
the µ;:irb of o r,zanic di~casc; subjecti,•e symptoms are inten~ified, not, howc,·er, from 

~'.;~~~["!l:~,''.::~::i·z~:~f~;:1:~~~;:"~i~~~~';~;c~~
0

' 1L~~~~~~;,~:~:::~,~~:~~~~,'.~;,
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,~~\~!~\~
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f~1;,:::~;,~ 
:::i:~,~~'~i~:::~t~~;f i 1;~:,~\~:.~~,:.~1;'..r~e~c~~~~~r~;~~1: ~~g~~1~~i~i gr,'.~c::~~1'af n~c:.:1:~;,~,:;1 t, 11~ i;,~; 
unwilling imit:ition of organic disease," and real. 

J?eigm·d ajfl'rtions :u·e met with chil'fiy in the intellectually weak, or thosf> of crafty 

~~i~i!l~t::{ i~[~~~f~~~~:~~~i:l?~];~{fJ~~\\il! 
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should alwnys excite sn~picion in the mind of the prncti1ioncr, causing him to te"t quietly 
en.•ry ~ymptom or group of' symptoms, and to doubt his diagnosis until he bas pro,·ed tl1e 
truth. To the mbjectire symptomr;, or those complained of by the patien1, the~e remarks 
are very applicable; but to the objectit:e, or tho<:e palpable to the observer, they are ~o to 
a Mgr~e. Tile subjective symptoms are always exaggera1cc1 1 the objecti,·e. iuconsi:Hent; 

~::: ~~~~~c~fb:1~11~g~~eon~~;~ ~: 5ti~~~J11;\I~~~ ~~~~~~ i1~1~o;:~i~~~,~J ~;1i~l~,~.~~~1;~;n8~:ge ~oi~l:J:~~:~!~'. 
Epileptic conrnbions, ca1a\epsy 1 or rriadness, may undoubtedly be imit:itcd i but in all 
thel'e, there will be, when pre~ent, some exaggernlion or incon:;istenc.v not found in the 
real cfo~ease. Paralysi~ can also be readily simulated, but it will, probably, be too com
plete; it will, on testing, more particularly when done unexpectedly, be ru;~ociated with a 
greater degree' of SC'nsibility in the skin than is usually present. \\'hen of long standing 
it will not be attended with the usual wasting. Yomiting, coughing, or spittiug of blood 
can be ru·tificinlly produced, though under these circumstanct>s the ~C\'Crity of' the symp
tom will, probably, contrast stmngely with the mildness of any others wi!h which it may 
be attended. 

Jn fact, in f'eignccl diseai.;es, on a careful investigation into the history of the case, tlte 
succession of SJmptoms, tlwir progress, inteni;:ity, and duration, some deme11t will be 
brought out wliich is irreconcilable with trurh, some suspicion that deception is at work 
will be excited, which. if worked out, must unmask the imposture and prennt error. 

The subjects of hysterical disease or ofnen·ous mimicry are mostly what is called ner
vous and emotional. They ha,-e commonly u a Hry unusual mental character: in the 
majority, there is something, notably, good or bad, higher or lower, than the aYernge
something outstanding or sunken."-PAGET. Jn this affCction "every part of the body 
may bt•conw, under pro,·ocation, the seat of an apparent disease that in reality does not 
exist i it may, and often docs, rusume all the attributes of reality with an exactness of 
imitation which nothing 8hort of careful and accurate diagnm;is can distinguish from the 
renl disease."-SKEY. In joint and spinal dist-ai;:c, the truth of' this is most frequently 
8een, Brodie having stated "that among the higher classes of society at lenst four-fifths of 
the female pttients who are commonly sup1-1osed to labor under diseases of the joints labor 
under hystel'ia." 

llow, then, it may well be asked, is the hysterical affoction to he mad<· out from the 
real? llow is tlie surgeon to avoid falling iuto the errol' of treating some functional 
derangement as organic disease? 

In a ge1wral 8Cll!:ie, it m1ty with truth be laid down, that in hysterical affection of a 
part, lotal 11uin aml sensitiveness on manipulation, are ahniys great, and l>enr no relation 
to the amount of chunge:; ,·isible or to be detected in the part. The slightest touch excites 
pain, whit Ii probably a hold one fails to do; the pain too rarely, if ever, follows the ana
tomical cour.:;e of any nen'e or ner\·es, and the onset of the symptoms is generally more 
sudden and sen.:rn than that usually ushering in organic affections. Febrile disturbance 
or incren.i;;l' of' temperature, moreo,•er, rarely complicates the ca~e howc,·er se,·erc the local 
symptoms may he, and the ncrYous '' disrnrlmnce Yery rarely takes the form in whid1 
morbid nf'n-ou~ iuftuence produces, not mimic, but real organic change"l."-PAGET. In 
fact, all the suhjc<'tin;: symptoms r1re much more snerc than the objecti,·e, the latter 
bt'ing either ,·cry slightly marked 01· 11011-Pxisting. For example, a girl ii;:. suddenly seized 
with S'''crc and lasting pain in thf' hip, knee, or other joint, a):!."grarnted by mo,·cment or 
the sligl1teot touch, and yc1 no Yi~iblc alteration in its outline or structure can be detected, 
even after the la1 se of mt1ny months. Another is as suddenly atfCcted with spinal attec
tion, ns indicated hy local pain in the back, inability to .~tnnd, &c. &c. 1 without any local 
e,·idence or organic disease. A third suddenly fintlt; herself unable to flex or extend o. 
limb, and the slightest force excites severe muscular ~pa~m und pain . A fourth is 

~~\CS~)~:!;nwtil~~~~-~~s~·:~~~' ~~1i1~!~1:)~:1:t11~~~e~~~\i1~~ 1.1a~~. 1\11~~;~is~:~(i:1~.l~~ ';~~~;i ~~·11~~;~~.i~:~ fi~:·gt~~-: 
power of motion in ~ome pan of u limb, quite irrci;:1wctivc of nerve supply. In the~e 
cases, ;_1g:.d11, ltow1•vcr severe the pain may be during the day, it is rarely !Cit at night. 
Such patient!!-, as a rule, sleep well and quietly. During sleep, al~o, it often happens that 
joints which are immovable by day are found to be more flexed or extended. Pn.tienls 
with supposed clisl.'ased spine are found on their sid(•s coiled up in a natmal nttitude. .As 

~~t~~ t t~11~(;~~n~:isi 11tJi1~e~~~~:r .. ~:ic~0 ~-i~·t~n~L~~:~~~cyf~~~1:~.~g~<~i ~;00/1 \~11~11fc1~r:~;~t:~:,1'~~~" i~:~ J; 
with consciousnl':"fl, <m<l thu=-e parts supposed to be pnmlyzed often mo,·r 1 1't1""pected joiut 
di1'case di~appc:.1ring by a close examination where pre,·iou~ly doubt exit;tcd. 
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t \1,!1~ Yi~! r11;~,~~~i~1;:e~~~ 1:~:~1 ~~~oc .. ~1~1~1?,~~~~1~;.:t:·1~:1 i1~1:~ 1~~~~=11111l~1~s; :~u~;1~1:~:~:j:~t,~,cin~~·~~;~ 
or pliysical trial, or whl·rc the emotional centres are inafll•quaH·ly halancecl by the higher 
contl'Olling g:m~lin. It is characterizL•d by the sudtlrnncs..; of it;:. attack and the sernritr 
of all its !-;11lijc<'li\'C ~ymptom~, neither the clinical hii'tory of the ca..;c nor the objcctiYc 
symptom-, prc~cnt being conl'i~tcnt with those usually llll'l with in organic cli:oca._;:.c; the 
exa~gcratiou of certain :-:ymptoms and the ab:-cncc of others, coupled with the anomalies 
of it~ natllr<'. mark tl1e hysterical affoction o\·cr the organic, and are suflicicnt to excite a 
doubt a.o;; to the tru{' nature of the affCction. 

J?or rnlunble infornmtion on thi~ subject, the reader may bl' refrrrrd to the lectures of 
Brodi<· 1 Skcy, and Paget, Hu:-.sell H<'ynolJ.s':; Es!"ay on hy:"tcria, and .Anstic':s lectures in 
'Lancet.' 

CHAPTER VII. 

INJURIES AND DISEASES OF TUE SPINE, &c. 

Sr1:'.\"A BIFIJ)A. 

_\ Sl'l"A nJFJD.\ is r,;-;~rntially a hernia of the mcmbranr-. of ll1r {'f)r1l 1hrough an open
ing in thr ~pinc1 <lue 10 a cong(.·nilal ddlciency, from arrest of dl'\l'lopmt.>nt, in 8omc I or
tion of the bom·s formin)! the spinal column . ll 
is analogous to the m<•ningoccles of the cranium. Fio. ifi. 
which ha\'f' b<'en alrC':uly de!"Crihed. It always 
contains gubarnchnoid ttuitl, and often thC' ;;piual 
cord itself, or, lr~rge ncn·c trunks. 1\Ir. Hewett 
believes, that when the fluid has collcclC'<l in the 
sulmracbnoid i::pn.cc, 01· bctwct'!n the cord and the 
mcmhranc~, the cord is pn'~sed; and that wlwn 
fluid alone is present, the collection is situated in 

~11~: l~~:·)~'.Jct('t~)~\l~~·=.lj~:.:~:~~~~; ~-:i.['~:iigl::c~;~~~~~ 
which tht• :-erous ~ac in tlic cn.uda equina liad a 
dirt•ct tul.Jul:lr communication with the C'erebral 
venlriele"; and in the ~1wcimen here tigurt:d 

}!.i~~:·~?)·' t~~~·~;~o1s 11~~ 1 ~l.i~~~~1~~01:v~in~lfu11~11~~~~ 
shap<'d op<•ning, leading from the tumor into the 

~,~l·~~t~ii•\;:,:~:~:~~,'.~~ii~~I ~:~e it~~·!;2di::;:;.~ ·~1;::::: 
wall. 

The spinal hernia i~ f;.Ometimes con~red by the 
whole thit·kn<':'-S of int<'gumcnt; at other~, the 

~~~~~~~1<1,~11~~1111i : : :~l~~~ll!)r~~:n :.~l~~·e:~:~f c~h i:i1~)'"~;:1: 

E~:~~~'i:,(:t:·'.,,~:~~~~,:zT ::~~:~:;£:~~:e~~;,~;~~.~:(;;~ "'"""'" ... ,.,,. b "' 

~i:::j~::::~§~\~~~::::f ~f '~:iJJ~~.g§\~~~::iti::t~~;,~\::~:~:?~~~~r.~:~.:1~E~~i. ~~"~fa~t:~~ 
~;:~~.~~~::i~·~X:~:~~~lii~};i;~.:~~~:;~;;(f ~·if~.~~;~'.}~~·t~l~::;~f:.~~:l;~~::~~;j·:·~:!i~J~~f ;f :Y·'.~~ 
nre\US j., hy no llll'nns mrdy found situa1cd O\'er the tumor. 

13 



SPINA BIFrDA. 

( ;:~~e7 ~l;~n01~:~ 71f't ~~n~~~~~~~~t~t~~ ... \\~~I 1 c ~;;~~~:~ll~:~I ~::· .. ~~:;'.:i~l ~'t~~1!:' i~;:~.'~ri ·~;: .:: ;:~1c~·r!~l~l1~~~~ll; 
c )t•.xist wiLh it. and 11111h•r ~ucl1 l·i1·<·11m ... t:\IH:l'~, it is tokrnbly certain 

Fw. ili . that tla• cord i .... incl11d1•d iu the lu·mia; po~:-.iUly 111<' nature of the 
ddOrmity may h:nc lil·t·n 1\t•tt·rmi1H'd Uy tlw :-<pPcial ucrH:-; which 
are im·olYcd. Paralytic 1'ymptonh art' more common in the hroad
ha~cd hernia than in the narruw. l n<·o11ti11tnct• of urine or of 
fen•,.; may ('Ocxist with the paral)':-;i:-;, or be indepe1ulent of it. 

The lumbo-sacrnl portion of tlu_• column is more frl'qucntly af
fi:'CtPd tlian any other; I.Jul the cervical, and <lorl"al, portions nre 
al.:;o liable to the defoct. Tliu:;, in twenty-sc,·en examples which 
came consccuti,·cly under my ('arr, thirteen Ol'Curred in lhe luml.Jnr 
region, four in the l umho-su.~r:d, a11d 11inc in the .:-acral. One \nl5 
douLle, a smnll tumor Leing- in tl1c> lumbar and a ln.rge one iu the 
sacral l'(•;i:ion (Fig. 76) . Tweh·c of these case:; wt•rc uncomplicated 
with any paralysis or deformity. Ju c lc·''Ctt there was in('Ontincnce 
or urine and f'c·cc~, associated in f'our with paraly"i~ or the lower 

l.!0111 ,Je ~v:ua. uti.t.•, from L'Xll'('Jllities. Four were c:omplic-ah'd with l1ydroccphalu:;, t"·o with 
Elin F-, ret.;; 111 .uth11. n..C\'U:-; 1 and one with t:llipc~ . ] han.• St'l'll Out two <'Xampli•s in 

which t.he tumor wa"" in the cen·il'al region. 'n1cu tlw tumor is 
complic:1tl'd wi1h hydrocephalus, fluctuation may of'lcn be felt between the two parts, 
prc,.;::;ure on the ht•acl cau~ing a fulnc:;s of Iii<• :;pinal hernia, :111d, 1:ice rer.56. ]11 exceptional 
c:ise._, the l"ipinal hernia may protrude on the anterior part of tile :;pine. 

Diagnosis.-ln a general way there is no dilliculty in tliagno . ..;;in;.r a :-;pina lJifida. Jn 
any intanL a l'ong<•nilal tumor OH~r the spi11c is prolmhly a l:'pina bifida; if glohular anrl 
tPnl"l' 1 or capable of L1;>coming tense when the cl1ild c1·ic~, the probabili1icl" arc almo,-t 
conn;rtcd into a certainty, ina,-mncli as the only ca .. es for which thi . ., affCl·tion is liahle to 
bt• mistaken arc l'Ongeni1al tumors unconnected with the spine-cystic, fihrou~, fatty, or 
fretal tumors. Tlic . ..;c may he liard and tcn:;e, Lut they are rarely, if e\·er, made so much 
more lt'nse from the child crying as is the spinal hemin. 

P rognosis.-The majority of these ca."if'S prove fatal. l\fany of tbe subjects are ill-
den:lopcd, a11cl die within a f'cw days of Lirth; dt':Uli from convulsions j.., usual 
when th<' sac Lur:-;ts :incl its fluid co11tents e:-;eape, more particularly when tliC' is 
rapid. The rup!urc• of tlic sac is not, however, necL':oi:-i:lrily followed by this ] 
li:tvc watched a child with this atfoction for four year~, in which at birth the tumor wa" 
trnnsp:1rcnt and soon burst, and, although it discliargetl at inten·als for 1hrcc years, it has 
uow gr:ulually co111ractcd up into a solid mass. This case is an rx:unplr of a 11atural cnre, 
which tak<•s pla('C hy lhe gr:vlnal approximalion of the hony walls anti closure of the orifice 
of tlie lwrni:tl sac. The mol'(' p<'dt1n('ulated the tmuor, the helter the progno~is, so long 
as 110 complication C'xis1s that threaten:; life . 

T1n-'..\T\IEXT.-l>aJliati,·(> lrN1tnwnt is all that ('fill bl• n1lopkd in tile rnajorit~·1 although 
in exceptional instances opcratiYc intrrfr•rencc promil"1·!-< to ht· of' ~rnice. Tlw tumor mu"'I 

alway~ be guanll'd from injury Ly "OlllC soft protel'liYe 
F'w. 77. ma1erial 1 ::;u('h a-; cotton-wool or :-<p011;.rio-pili1w. Slight 

pre$~ure ~11ffiei1•nt to pn·nnt r:tpid incren"'l' of the tumor 
i>; also hl'l1l'fi('ial 1 and thC' hl'St m<•thocl of applying it i!>, 
hy a ca::inJ? of J!Ulta-pl'rclm or !Cit, mo11ld1•<l to the part. 
The application of l'Olirnlion is i-omctiuw~ useful. 

Succl'"~ful ras<'~ are r<·rord<•d in which tappin::z- of the 
hernia has heen p<'rfornwcl. Tl\(• practice, liowen~r, is 
dangerous, as tht• drawing off of the fluid has bl't'll fol
lowed by conv11biom1 awl C-'\'t'n dca.th. NL·,·erfhele:;s, it 
is the lca!.'t. formidahh: fol'rn of' practice tl1at ('an Le un 
dertaken, and :-;liould ahrnys lie <'mployt•d Lefore more 
:i.clive trcatml'nl i:-i l'l1so1·1l'd to, if only a~ a. prdimin:iry 
nl<'a.surc. The punl'ltllT :-lho11\1l alw:~y~ be made <11. the 
:l;ide of the iumor, for till' cord wiil'll pn·...;l'nt is proLably 
pla<·ed in the mc·tlian linr . The whole of llLl' fiuirl 
f'.hould nf',·er Le tlrawi1 off. 

Fig. 7i rl'JH'l'l"C'lll"i a ('a"l' C'llrl'd by pun('lurc. It 
OC'curred in the pt-·1·:-;011 of a mnn, :ct. :lli, who <·am(· 

Cund "' J•iu11 b flda, tl\:..eo frvta 111.10 ~t. 2•3. under my ca.re at Guy'~ Uo . .;;pilal in I 8i I, for ~Olfl(-' 
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ulcn:uion of hii;. left foot, whith. with the left lower extremity, wai' w:L ... lecl from infantile 
parnlysi:-;. Il e hacl al:"O a lah•ral cuna.ture of the ~pine towardi::. th<> ri~l1t side, and a cured 
::.;pina bifilla in !he lumbar r1·~ion. I rlisco,·ercd from tlw patil•nt that he had hcPn tn•:HNI 
fur thf' .;pina bifhla by ).fr."•- E. I mug''. of Bury St. Edmund'!:', who, in answer to a note, 
kindly !'11nt nw the fo llowing aN:ount of th<' ca~c. 

" The child was brouglit to me when about two year,;: old, het':lll:->C the tumor wnf:. in-

~~~l~ ~ ~1,l ~ :. :n S ~~~1~~ I~<!~;~,~~~~ ~!~O~~;~ t ;~: r~o~l~?~~~; ~:1~ I ~~:~1~~~~ ~·~rt I~~ I~ l IJJ1l1;~~:~ ;1~: j :\~~_a I I 1iil~·~ I It~ n~~ ~ 
waf:. large arnl s<'mi-tran!'p:1r<•nt. J punctured it obliqnt•ly with a darning needle at inrn
Yaif:. of two or lhn•e day:", four or ~ix times. and applied a tompn•.-,;; of lint by nwan~ of 
strapping ovrr the lumor. Afwr this the ftuid wni:; not a7ain :-t·<·rc1cil, the conn1bion" 
C(·a:-;<•d, and the cas(~ got well." .At the prc$Cnt lime•, a hard pnckl'rcrl tumor alone exists 
to intlital<' th<· affotlion. A model of tl1e c:1~c may now be fomul in Guy's l\Iu$cum. 

l\lr. Jlolmt's s peaks somew lwl favorably of the practice by injection, and bC'lie,·es it 10 
be ol'tl'll liann\P8S. \\r]i(•Jl pc rformrd, the flui<l s houill Only bC' pa1·1iaJJy withdrawn, and 
four or fi\C drops of the tinclnrC' of iotline diluted with a drachm of w:~U·r inj<'ctcd. The 
s1n•11g1h of thP injct•tion may be increased on t·ath occasion, tlH' ohjc<.:t being; to excitP a 
slow process of inflnmmari o11 in the:> tys t. In no C:l~C' wliNc the ba'IC or neck of tlw tumur 
is large:>, nor in 01hn$ in which it ii' C'\·ident the <·ord is implicated, or large ncn·e tnrnhs 
are im·oh·ed, should this or any otlu:r operation be pcrf'urmed. ln pc<lunculatcd tumors 
it may he atl<'mpted. 

Dr. Ho,..:-; Watt, of Ayr, N. B. 1 ha<;:; reeordcd ('Brit. )f('rl. .Journ.,' .April, 18731 .Jan., 
] Hi I) two ~11('(.·C':.;sfnl ra.-;e5 in whid1 he injtetcd at in term ls of ~cnn or ten day.s half a 
dradim of Dr. )lorton',; .solmion. made by <lis,.oh-in~ t1•n ~min"' of iodine and thirt_v grains 
of iodide of pot:;i,.;f:.ium in an ounce of glycerine. The injection waf:. thrown into the --ac 
aftt•r tlw "itlulr:.l.wal of the spinal fluid. Dr. :\lorton had had some good re:;ults by the 
sam(' trt•atnwnt. 

" •ith l'l'sp(•1·t to the e:rrision of the tumor, a succef:.sfol ens<· has b<•en recorded in the 
'Parh. Ho<". Trans.,' ml. xiv, in which Dr. \\.ibon, of Clay Cro ... ;;,, rcm0\1t:d the tumor 
fiye days aftt•r thP cJo;;ure of its neck by means of a clamp; anti, wlien excision is enter· 
tai1wd, this plan i1' prohahly the soundes t. Jr shou ld, howcn.>r, only he rhought of when 
the m·<·k of the tumor i" narrow, and there is no parnlyi:;i:; or Iii{' lower limbs or inconti-
1w1wc of fec<'S or mine. In all hroad.Jmsed tumors a!-i~ociatcd wilh paralysis, operative 
rncaf:.urcs nrc 0111 of th<.• question. 

ExePptional cases arc on record of of practice, bu!, on the 
wlioll·, !he results of tn·atmcnt arc not 

SA<:HAL AXD CoccYGEAL TcMOHs. 

Congenital tumor:-> are Uy no means unfreqnent in the ncig-libol'11ootl of the coccyx or 
f':\<.'rnm. ThL·y :.II'(' "'omt>tim<·" composed of cy .. 1s, ocrasionally of fat or fibre ti,.;.;u(•, and 
abo offrctal n•main~- They are generally central. )Jany of thl'"<' ha'<'. doubtk•s. been 
dCi:il'l"ibl'li as false ~pina bifida, and, in rare exampk~, there i!<. ren.-,on to bdieve they are 
cured ('a«es of spina bifida, the "'ac of the hernia ha,·ing ht>t·n otclt11lccl at iti nctk by the 
natural contraction of thr .\illrrotnuling part:<. J have i-ccn onr ~m:h ca"'C in an adult wlwre 
the tumor wa:-; succc:-;::fully rxci:<ed. )fr. Pollol'k has r<.•conlcd in the eighth wlume of' 
the' Path. Trans.' an example of a congenital fatty tumor which lw suc<'l':',.,folly rcmoH•d 
from the central lumbar region of a child a:-t. 7; and, )Ir . .A1hol .Jolubon, in t\.e same 
YOl11me, a rare ca!<.e of fatty tumor clearly deYclopC'd in the spinal canal ii self. l han: had 
occasion to rt•mo\·c n lar~e congenit:il sebaCl'OUS tyst plm·<•cl ht•twe('ll the anu~ and coccyx 
from::~ child :l'L 10; nnd from another child, a tumor to11taining frcrn l renrn.in~. :-ituated 
between the sacrum a.nd the bowel. 1 may further refer to a third iuten•sting case of 

~r~;::~.;['~~.~:~~\_'.·:e'.~~.~~:i~~C~:~.?~~'.:!.~:.~~!f1~~:;~·: f i';,f ~"::~~ ~~~~
1

.'.~i:~~:;'''. .. ::::.r'.~'.: 

~IE¥~H;;~~!iifi~:;~~1:~;;~w~~%:~1f rf ~~1~~1;:~i~ 
kept well. . . 

A male child, two dnys o1<l, wns brought to me on July 30, 18fi ... , with a large cy~11e 
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tumor covering in the lower half of the !'acrum aml oc('upying the perineum (Fig. 7!J) . 
It \\a.5 the ::;izi• of a. l'ocoanut, aml transparPnt a:; a. :-pina hititla, ycl in all othe r re:spCl'tS 
till' cl1ild wa"' Wl'll forme<l . The next day it l>ur~t aml many ounccl"I of Ulootl--"'taincd tlui<l 
e~capcd. The t':lC collap,;,cd, but no e,-a rc:-;ult follow(•d thi~ bur.-;ting of the cyst. I 
wa1d1cd the child for many month,;,, and, on XoHmlJcr 3fl, 1ti71, thu tumor hail con
tracted up to an irregular indurated mass of intcgumcut. Tile cl1il<l was very healthy. 

Fio. 7". Fw. 7!l. 

Co11geuitalcoccygt>altumors. 

TREAT'IEXT.-The only right treatment is thr ex('i~ion of thC' growth, which ~hould 
he th<' grrn'ral pra(:lil'C' unle"':; :;ymptom:- exist tQ conlnt-indirate any ~11rgital interfcrcm·c, 
such :i.::; cxt<:n;.;i,·c or clanp:-crous connections of the tumor. Cart• ~hould always be taken 
to a<:ccrtain tliat no communication exists between the tumor an<l the spinal canal. 

Jle1re11, 1 Med. C:az.,' ,·ol. xxxiY.-Be/1reml, 'Journ. f. Kin<lerkranklll'ih>n,' vol. xxxi.-Sllaton, 
'Path. Chir.,' vol. ii.-/Jol111tts, 'Surgical Treatment of Childl'en's Diseases,' lbt.ifl. 

INJURIES OF THE SPINE, CONCUSSION, &c. 

The spine is a flexible tubular column composed of ring bone~, t\.ltcrmtting with a dense 
cla~lic i11lt'l'\·crlc\;rnl suhstancc. These bones artieulatc by mf':\Jl~ of joint-., and are bound 
togethe r by Sironµ; ycL elastic ligaments. From the upper 01·ificc of the tube the spinal 
cord wi1\1 its nH•mbrane is su:spende<l in a c hamber filled with ccrebro-.-.pinal fluid, ant! 
surrounded by lar;:~c YCnous plexuses. The cord and it s rneml1rane~ arc held in po:;ition 
by the nen·c.1r1111ks that pass with tlie processes of durn mater that accompany tlwm 
outwnrcls bctwC't'n the bone:'!. 

A local injury to the s.pine, such as a forcible bend forward . .::, may sprain or lacerate 
the ligaments that hold tl11: bone~ in position. A still more forcible bend may cru:<h the 
bodil'S of the vcrtt'brre that form the anterior portion of' each ring-. H thC' force be still con. 
ti1111ecl upon th<' hrokcn bon<':::, displacement may take pl:~ct•, wlH1 n tile delicate cord itself 
will eith('r b<' gli~htly pindietl between the cfo•placcd bones ant! contused, or completely 
crnsll('il or di\'itled. In th(• ccn·ical an<l lumbar re;?;iOn>;, the boiws may be dislocatetl, the 
amount of iujury to the cord depending entirl'ly upon th<' amount of displa.ccment that has 
tahn place. Wh<•n ~11ch di:::placcmcnt i~ ,·ery sli~ht, the cord m:~y bt• 11nin.1uretl. Rpra.ins 
of the back may abo, aL a later period, be followed by <lisl..'ll$0 both of the joints and bones 
of the ~p in e. 

A diffused injury to the spine, :::uch as tli:iL ca'used by a fall from a height upon 
the back, or by a IH.!a,·y foiling body, or n. severe shaking as from a railway accident, may 
produce some frneturc or disloeation of the bones of the spi nc, but. it must to a certainty 
cuu;;e a severe ;;baking or t·onc11ssion of' Lhc spi nal co rd i1self, as manifested by a more or 
less complete suspension of all the functions of Ili c cord, eithe r for a shol't period or for 
life. This concus:-ion of the spine may be accompanied by hC'm01Tha.gc into or upon the 
cord , gi\i11g ri~c to compression, or may be followed by acute or chronic intrfi·Spinal 
intlamumtion, tcrminatiug in paraly.sis :rncl death. 

Jn botlt local ancl dijfi1sed injuries of the spine t/1e gravity ~f lite case depends c!tie.fi.IJ 
upon tile amount of injury the cord has sustained; a SC\'ere local injury to the osseous 
part of the ~pine can be completely repaired without danger lO life, whilsL t\ny injur_v to 
the cord and its membranes is fraught with clanger, either directly by suddenly arresting 
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the function" of tht' part" to which the injurrd nCl'\'CS arc di1'tri1JUtf'd, or, indirectlv by 
setting up chronic inflammntory changes in the cord . · 

_When tht' fum·tion:. of tht' cord have bt•en dire<:tly g11,.p1111dPd by any !oral or <liffu,.ed 
injury to the spin(', the patient is said 10 have suflert>d from C011C11SSion of t/ie spine. 
Should rhe sympt0ms b<• complete and persistent, thl'rc i:- good rPa;;on to bdie,·e that the 
cord has been crm;hed by srune cli:.;placement of a fr:u:tt1rl'1l or di;;lot'atr-cl hone. :o,hould 
some interval of time h:we taken place between the rect>ip1 of the :u·ci<lenl and the 
paralysi:;;, there is a fair su:.piciQn thnt the paralysis is the r<.•;;ult of "ome liemorrhage into 
or around the cord. Should the paralytic symptomo; haxe followed the accident aftrr a 
few days, anti b(~ attended with consti1t11ional di,;furbanl"f' or i;pa .. "\m of thf' mu!lclf's of the 
limbi;, the cnu"e of the paralyi;is was probably sonH.' inflammation of the> cord :rncl itR mem
brnnes; n11d 1 should the parnlysis Jm,·e bec11 of n slow and progrer-i"ivc natun·, the proba
bilities are thrtt it is the co11sequence of some chronic sofiPning of the cor1l; because all 
thesf' diftC rent results haw~ fo llowed local and diffof:ed injurie" to the spint•, moreoYer it is 
the k11owlcdge that they may lake place which render~ n.ny spina,I injur.\' a matter of impor
t:ull'e, both as regnrds the immediate effects of the injury ond its Rec01Hlarr consequences. 

Jn rare inRt:lllCl's, symptoms 8irnilar to tetanus follow spinal injury. l haYe SC'en :.uch 
in two casei'i. One was that of a man, 3.'t. 3.J, who fell from a height on liiR head, bcnrl 
ing the 11eck forwnnl. Ile was paralyzed for a few hours from th~ nec:k downwards, and, 
on the appt'arance of reaction, had nmrkt>d tC'tanic symptoms wit.Ii the eontr:.1cted brow and 
ri"us sardonicu". Spa!lms could be excited on the slightest touch hein;r applied to his 
neck. ln twelve hours, however, all these i'i.)'lll]ltoms dif';appNtrcd, and n•co,·cry ensued. 

Jn the ,gecond ca..,e, a man received a. cru~h in his loi11)'., lwtw('en two cartr.i . Lock-jaw 
followed, with g:eneral "P:l:-;m..; of all the muscles of tht: body. ]n lhe hours the spa..;ms 
sub."ided, but they were followed for fin• days by hyper:r!<.thcsia of the integument, and. 
on the :Sixth day, by weakne."s of one leg. J n a month he wa" con\alc"cent. 

In former chapter" it was ;:;hown that the function,; of the hrnin may for a time be inter
fered wilh or su::;p('ndecl by a simple shake or concus..;ion of its suL;;tmwt•; that a seYcre 
concussion m:iy gin· rise 10 contusion of the brain, eith(•r at the SP:tt of injury or on the 
oppor-iite side by contrP-coup i th:l.t extrava."ation of blood either upon the surfo.ce of the 
brain or within its ~tructure may follow such an injury i 1hat frartures of 1hc skull are of 
importancl' in propo.-tion 10 the il-everity of the int1·a-era11i:ll compli<"ation"'; and that intra
cephnlic inflammation i!3 too frequently the result of any lie:ul injury. In injuri~s to the 
spinal column aud itR contents :::imilar re:iults have to be recorded. A simple concussion 
of the spine may produce a partial or complete susp<'nsion of th<' f'mH'lions of the cord; 
yet by rest. and quiet these symptoms may disappcar, ancl a pcdCct rccu"cry follow. A 
more set·ere cont·11ssio11 may gi,·e rise to some injury of tl1e 1wrvous ~lrncturc; to some 
ex1rava"ation of blood upon or into the cord itself. 8ueh a complication will neces:=:arily 
he a;;sociatcd with more marked symptoms, more complc>te :ind persi..,knt paralysis ancl 
anteRth<•sia of that portion of the body supplied with ucn·C's from thf' injured centre: the 
complea·ne"s and per:=:i;;tenry of the paralysis and rrna':.;thc.-;ia depending upon the severity 
of the mi"cl1icf", and on the seat of injury. " rhen the paralysi:"> is i'Hr-re hut incomp/Pte, 
there will be rclt•ntion of urine, this symptom arising from tlw lo"r.i of voluntnry power 
over the mu'cll'S tlmt regula.tr- micturition. But. when the paralyi'i<l. ancl anresther-ii::i are 
complete, there will he ab:.;olute paralysis of the bladder :rnd all its muil't"lPs, with incon
ti1wnce of urine. ThiR incontinence, liowe,·er, must not hC' confu'l.ed with the dribbling 
of au o\·er-distended visrus from retention, such as occa--io11ally occurs in 1he less severe 
cao;;e!l. 

" ·hen the injury is in the ecn·ical rt:'gion, one or both arms may he more or less para-

~~1:f ;2:~~i~i~l:~:~:;~~~i:~;~~::1~f ~~~·:~~;<fL:~~~~·.:g;~~:i1;:if ;~~:/;~fiil~~t~r:~~ 
~:~~; 1~!11~ t 1111~w~~·'"~.~-s~1;0\1.~:;e~~:~)~1~0 t l~~~:iil~~c~ :1r:· 

1 ~\\~r~h:i~~ ;~e~~:i;i~~is~;~l~·~:~1:·~~:~,, 1 ~~~ ~~~1t ~~ 
inji:~,~:~-:~~~ 1 :11\~·~f.~1:~::~·:.~.~tl~~ 1~:a~:~~ ~~~!~~i~:~~~~·:~~ the cl~cu~~ation of the motor and 
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:~~:f:~~~·1:~~~:;;.~,:~:~;'.;~~,'~~j,~:;;:~:1~~:::~·~;'~~~~0~~:~;;~~-~~~~;!~~F·:C~~~~·~· ~~J 1~~ 
tht body l>dow the sent of injury, and Jo5s of scn..;ation upon the oppo..;itc side of the body 
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-1hc motor paralpis being due to the de5truction of Lhc white substance, and the loss of 
st·n-.ation to that of tl1e gray. 

w h~~l1~;~ )~~:~rr:1~ti~:~ o~r~:;.c i~" ~!1\~,.~~1~:::\~~~~, 5:1~~.~~~:~1, s~~~~ 1 1~~~~i~;1,.~:;~111 r~~1~;1:, ::;~ 
is neC'''~"'arily followed by complc1c 1mm.lysis and lo!<R of scn:--ation in the part~ below, 
although by what i~ called l'l'ricx action, the muscles of the pa.rt" may be made to contract 
on the application of :~ny stimulant, such <\Stickling, to the sensory nrrves. 

Pain in the cour:'C of a ~en~ory nene, or in an extrC'mity, is to be taken as representing 
the irritation of the conl or nc rn~ at its central origin, and, in c:L5C8 of fracture, as the 
spot where the bone has been broken. Symmetrical pain::; mean ceutral mi.scliicf, un ilateral 
pains loeal. 

. \ senTe blow upon the upper cervical region may produce actording to Erichsen 
instantaneous death from concuss ion. " ·hen tl1e i,·agus n<'rve is atlCctt'd, a. ~cnsc of suffo
cation, with irregular action of the heart, or constant vomiti ng, may be produced. ' Vhen 
the spinal accessury i~ injured, spasms of the trnpczius or ste rno-ma .. .:;toicl mu:Sclcs occur; 
and irr itation of' the plirenlc nerre causes hiccup, as well as the scni-nt ion of' an iron band
lih constriction round the body. When the injury is iu the lumlmr region the paralysis 
is :dways partia l, as the cord terminates at the second lumbar vcrtcLra. 

The temperature of the pandyzed limb is always lower than the re:-;t of the body, even 
when 10 the patient it may feel hot or burning. 

The prognosis in nny c:.i.<:.e of concussion of the spine depends entirely upon the changes 
that are produced in tlie cor<l by the injury; and thc::;e arc fairly to be rnea,.urt·d by the 
se\'erity of' tlie symptoms and. their perslstency. Thi~ lauer guide i,:; ,·cry rclial>le, the 
per:--i~knl'Y of i;;ymptoms being generally ind icative of organic change. .-\gain, when 
organic change has taken place there is the greater probnLility of some secondary inflam
m:~tory action in the injured part, and on this the prospects of the ca~e hinge; for in 
injurif•s to the ~pinal cord or mcmbr:rnes, as in injuries to the brnin, this infra-cephalic or 
intra-spinal inflamma1ion is the cause of <hinger or of clea1h in e,·cry ea,..e that suniHs the 
immcdi:\tc efft·cts of the accident, while it leaHs, even when lifo is ~parcel, more or less 
complete p:iralysis of the parts below the scat of injury. 

INTRA-SPINAL INFLAMMATION.-SPINAL PARALYSIS AFTER CONCUSSION.
RAILWAY CONCUSSION. 

hTHA-SPI NA L l NFLA~DIATlt)N.-' 1 Every injury of tlic spine ~houlcl be consillc>red as 
dcst•n·i11g of minute atten tion. l nflammation of the cord and its mt•mbrancs may super
vene upou \'(•ry i-light injuriPS of t lw spine; it may athance in a. very insidious manner, 
e\cn aftC'r injuries tliat were of' so slight a kind that they attracted at the time little or no 
attention." 

Thus wrote Ahcr('rOmLie in 1829, and his obscrvatiom; are ail true now as they were 
then. rpou ~ucl1 views, the whole treatment of injuries 10 the spine, simple or severe, 
OUJ!ht always to be ba~l'd. 

The prnenti\e trcanncnt of spinal as of head injuric~ means the adoption of such mea~
urc.:; :1~ cxpcrie1wc hns pro,c<l arc most ,·aluable in warding off the acce:->~ion of intra-spinal 
and iutrn.ccplialic iuflammation, and thus preventing raralysis. The simplc;':)t sl1ock or 
concu~sion of the ~pinal eorJ; the slightest blow upon the ,.;pine or i-pmin of its ligaments; 
any bruising of tJ1e f'onnn 01' laceration Of tJie Jaltl'I'; a11tl it fortiori, fill)' Sf'H!rer Je::;ion, 
is apt to bt• followed Ly an ncutc or chronic intra-spinal iufhumnation, and, by changes in 
the ~tructure of the cord that may give rise to a paral ysi~, partial or complete. The sur-

ri~~,,~~1i1:~~ , ~~i1~~:'.\:;~i~~~-,~','~~'.:~~r;, ~·,~i;~~111'.~:~;~~~:~~:;:~f,l:~~::lf :~;:;~::~i~.:~:~~E~~::i~~:~:;:; 
clang('r depend much upon the g ra,, ity of the i11jury. 

When tlic cord has Leen much contused or crushed hy a fracture1l or dislocated vertebra, 
the paraly~is t hat nccc;.i~arily follows such a lesion is 110t likely to be aggra,·ated by any 
secomlary inflammatory changes in the injured cord, although the tcrmiua.tion of the case 

~~:;~~!i·i.if St~~~~:;1;;@~:!2~~~~~~~~~~~~ 
macory aclion, in order that it may be arrc.::;ted; for, as it has Leen shown, that the chief 
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aim in the trc•ntment of all thf'Re injuri eR i!'1 to pre\'l'nt thC' occurren<'c of inflammation, i:o 
the M•cond i$, to try and arre:-;t its progrf'~S ;\!' soon ag it has appearC'rl. W'hen it has 
hecome thoroughly cstal>l i11herl, neither medical nor surgi<'al art has m11d1 power in <'heck
ing it s progrc:->s or in correc ting its eflt·cti:; a~ the delicate ~tructure of thr :Spinal cord 
appears to Le inca.pnhle of undngoing materi:ll repair when soflcnccl hy di~f'a~c or cru:->hed 
l>y aeeiden1. The cord structure when once 1k!<.troy('(I is replaced by means of a fibrous 
substance>. Paralp.is or lo~s of function, under these eircumstanrc~. ii:< permanent. In 
any ca~l', therefore, of spinal injury, when the i;ymptom.;;, are persistent or tend to berome 
wor~c; when after their partial or complete di~appf':.ir:mce for rhree or four or morr days 
they recur or appear in ~ome altered form; when local pain is increasPd, anrl mo,·e1m·nt 
of the back is more dillicult or distres!<.ing; when pain follows tl1e course of the nene 
trunh thnt l'lllannte from the injured spinal CC'ntr<', aud muscular Rpasm or paralysis is 
prest>nt; nnd, moreonr, wl1en constitutional diRtmbml('l' or gcnl'ral febrility is pn•sent; 
wlwn any or all of these symptomi;, few or many, are found to follow a spi nal injury nftcr 
tl1e first effects of' the arcili<•nt han: pas:::.e'l aw:iy, the diagnosi~ of' secondary intlammaLion 
of the cord m:1.v fairly be madl>. and action taken upon it. 

In gcrwral eoncus!<.ions of the spim', more particularly from railway aceidenfR, wlwn, 
owing to some genern l shakin::i; of the hocly, the spinal cerebral, sympathctic , and circula
tory sy~tem~ nrc all more or lt>ss ill\·oln~d, there is an unclouh1ccl dispo:-ition for a chronic 
inflammatory c hange of a most insidious anrl creeping kind to supen·ene. 

lt is now wt'll known that the primary spinal symptom i; are often so mixed up with the 
genrral :is rhat 1hey are really ma,.ked; and, beyond a general but temporary loss of 
power a.ncl con:->ciousne~s, thcrP is often nothing sp1•cial by which spinal mischief is mani 
re~ted. On r<~('ovl'ring from the shock of the acci1lent and the mcntal cli::;tu rbanee, the 
sufferer often feels no defini1e injury, no loca l ;;;ymptoms; nor is it 1ill af'lf'I' ~Orne time has 
elapsed-the duration of which is also uncertain-that any special symptoms make their 
appearance. 

E\"(m th('n th('y are, as were their antecedent~, rnguc and indefinite. [t will probably 
be found that 1he patient lia.s ncnr been him!<.clf since the :l<'<'iclt·nt; he ha" been unable 
to work mf'ntally or physil::i.lly with the same force or cnC' rgy 1hat he tlid pre,·iou~ly; is 
irritable in his manner, and perhaps feeble in his powers. 81ccple~i;ncss too ha.s been 
more complete or common than it wa~ bcf'ore1 and headache with general nrnlais1~, now 
often exi:-.1!1; . 

Some slight unsleadi ness of gait is often the fhst observed symptom , a fet>ling of hea\'i
ness in the limbs, some ahnormal !'f'n;;:ation, suc h ao; thnt of pins 01· necclles, numbne,ss 
along the conr1'e of a ncr\'e, cramp~, 1){' rhaps retent ion of urine; or some evidence, in fort, 
of want of cont rol or power O\'er the mu~culnr apparatus, and morP marked generally in 
the lower ~xtremities than in the upper. The centres of ~<.·mmtion may, at the same timr, 
show indications of disturbance, f'ither hy a state of' lc~scned ~ensibility, or perhaps by a 
hyper:t":-.tlietic condition . From symploms such as these till' attl'ntion of the surgl'Oll is 
probably arrested. On testing the muscular appnralus thoroughly, it will probably he 
found, that the patient will be unable to stand s1eadily on one lt·g, or, what is a better 
test, if he place his heels together, he will tot1('1' on making thf' atll'mpt to r:li~e his body 
on his toes. When a~kecl to ~toop to pick up anything from the grournl. he will probably 
bl:'nd hi:-. knPes rather than his back; and wnlk with a rigid Rpmr. On giYing him a 
small objt•cl. l'\UCh as a pin, he will t:1ke it clum~ily and with Lremor; will fumble at mo:->t 

thiQ~s ;~~~11:1 ::~~11~m:i:' ~~~est~:1~~l~e t~~1~~;.;~~1~:1 ~111~~:' 1;: i~~~~ ~t~:;~i on firm pre~surc, but 
probably on ly in certain pla.re~. Percn~sion on the honf's is harrlly a fair test i when em-

!:!0;;~~~~ i ~c ~.1~~:~ 1iai~1~ ~~fll;~:~l;ll~~."~~';,~~1~~;'.;1 ~ ;17~r~~ 1 I ~r~:~1~';.e c~11:~;! :~~~1 ',~ l~i1~~l ~l~~L~c~:u~:: 
ri~l~~:~yb~~i~! 1~ 1~J; i~~g::~5"~~~~:~:~ii~:c~~11;~ea!1~1~~c<u~~v i se be aflCetcd, e ither by o,·er or under 
~ens ibiliiy. T'ision may be impPrfect either in one or both eyes; hearing may be over
f-l-t' nsi1 ive or dcf<•dive; tastl' a111l to1u;/t may be pen·crtt>d or lm::ti and smell at times 
destroycrl or morbid . In fact, the whole m·n·ous !'")':-<tem 1 cen·bral and spinal, may be 
clisturLNI, and its functions more or less cl:11naged. 

The course which such cn.:5cs nm i.o; ,·cry Ullf'{'l"tnin 1 ancl the prognosis is, therefore, dif
firult. " rhen the motor power ha:i bPen loi;t from spinal mi~chicf, 1hc best test i~ galrnn-

!~:;·npi~ic~~t~\1~1~~ ~1~~~~~,-~1~R~)l;~~\.~;~~.111 ~-:~~~~1 ~11\~ ::~:~:.~ ~:,:\';: i:·i~~ ~~:::~~~/~~
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pnmly,;is, tltr galrnnic current produces no monment-no coutraction. This tC'~t is 
beyond the patiPnt's control, and cannot be resisted; it is con:-Np1cutly n\luahlc. 

In interprctin~ tlic,.;e symptom~, more particularly in a railway ctt:;c, or in any where 
the qllt'!'tion or dama~C'S is iBYOived, it is lllO"'t important for the surgt.'Oll to separnte the 
symptom,;, of which the pati..::nt complainS-the sulijectire, from those he can him,.;elf per. 
ceive-the objectfre. Let him doubt and cro:;s-examine in en•ry way upon each of the 
former to tei;;t 1hcir accurn<'y. Ile may n:ly, however, upon the latter, and any positi\·e 
opinion ought to be hn.sed upon these alone. Tlicrc always hangs a suspiciou o,·er the 
former, becaur-;.e ~elf-interest points to making the worst of them. 

All the symptom~, taken HS a whole, undoubtedly indicate a chronic or subacute inflam
matory change of' nern:-tissue, an inflammation of' the membranes or of tlie cor<l. "'hen 
they appear ns ;\ con:Sequcnce of a general concussion of the spine, tlic cord i:3 proliably 
the seat of mischi<:J', ils delicate structure being more liable 10 in,iury than the tougher 
membr::uws 1 all(!, consequently, to secondnry changes. 'Vhen they follow some local 
injury, such ~1s a twi$t, blow, 01· forcible bending of the back with laceration of ligaments, 
the <li!Sea$e in the cord proUably is second{lry to disease in the mcmbnrnes, the iuflamma
tion of the latter being clue to the extension of inflamnrn.to1·y action from the injured part 
inwards. "lnflamrnation of the memUranes of the cord. as of the brain, is a disease not 
idiopathic, but 111·ocel'Cling from some cause without." (Wilks.) But, where\'er this com
mences, it is progre~siH, and, in the encl, im·oln.::s all the tissut!s in i1s destructive changes. 

The pathologil'al changes themselves are toleraLly definite. ln the cord they put on 
the appcarance of red softening in recent <lisease, and of while in chronic. The parts are 
soft and pulpy, the rnicro:-cope showing them to contain granule-corpuscles and elements 
of the inflammatory process. The white matter of the cord ''ill appear at timed sound, 
while the gray substance is soft. The disea.:;e may be local or more general. ]n concu<i
sion, the laller is the more common condition. "'hen it is in the tcrvital region, death 
is rapid, when in the lower dor:-al, life ma.y he prolonged for some time. This fact is well 
illustrated in fracture and di$location of the spine. 

TREAT)IE:"T.-ln all case~ of concussion of 1he spine, !Simple or severe, absolute rest 
in the horizontal postui·e is most e.::;sential, and, in mild Cfl.!Ses, this i;i: probably the only 
treatment called for; tlH' symptoms, by the ob:::ervance of this rule, gradually ditSappear, 
and the heallh is restort'd. The prone position 111 more Sc\·crc case::; is genrrally to be 
prt>ferrecl to the supine, but the Lest guide in this matter is the ea:-:c which the patient 
experiences. Tlie surgeon, however, nrnst t'nforcc quiet for mauy days after the disap
pei\rance of all symptoms, even in the mildest cu.so~, on account of' the primary danger of 
intra-spinal inflammation; nnd the period of rcl'.it to be enforcNl lllU!:it be in proportion to 
the sc\'crity of the symptoms. In cases of mih\ay contu~~ion, this practice is of primary 
importance, and 1 am di~posed to attribute the frequent occu1Tc11ce of Ob5curc railway 
spinal cases to the non-ob:;enance of this rule. lt is true that in the majority of case~ 
there are no definite iudications of spinal concu.ssion after the accident, though the nature 
of the accident itself is a sullicient guide to the ca:-c'. A general shaking of the body 
means a general concu~;;ion of the spine with en-ry other part, and the nerve centres by 
rea::;on of tlwir structure art: most liable to injury. lt would Uc well, therefore, to keep 
all patients who ha,·e been the subjects of such injuries quiet nnd in repose for SC\'Cral 
weeks after the accident. By doing thi::;, much mischief would often Le iwoided. 

After concu:Ssion, when se,·ere local pain is experit'.nce<l, relief is often given by the 
a.pplication of n dry cupping gla:;s on either side of the p:1inf'ul part, and the operation may 
be repeated. ] n exct'.ptional eases the local extraction of blood mny be found of bent:fit. 
The ice-bag is n powerful n·mNly for good when thl~re i:s much effusion of IJlood or pain in 
tlie pal't 1 and wlicn the !;ymptoms of' reaction nrc too markl.'d . 

The diet should Uc nu1ri1io11s1 but unstimulating, and nothing likely to keep up or cause 

~~~~]~,'.~ Ih~i:~~~~~10fr~~~~::::~~·:1;, ~;:~::~~~,;z:i,'~?~/·~:~~~:::.~:~~,:~~~~~::~~:~~~:f~::~:~;}~::~~~J 
'Yhen symptoms of' intrn-spin:d i11tlammation lian.· appeared, some l\dvocnte moxas or 

:~11~~1 ~ i~~:,:c111\~~~;1n ~1~h~/':~~,~~r!1~~a~•;,~~::/s <tl~(~~l~t t~.~~lu~~~~e t\1.~n:~~;~ a:~:i 1:~1~1 ~~~·~111111:.~~~ 

~~~i;:,~F;:~i~,:~e,~~,~·:.~~~~:~i~!::.~;~~jii~~~~,:,:i,i'.~~,~~::";¥:~:,~!;~P:.E~~~~~!£~:::n~::;;;~::\'. 
tutt'd. Scdati\e:o. ~houhl be allowed to lJrocure sleep, and thl! hydrate of chloral ::;ecms to 
Le the best, in l\\<!nty or thirty grain dose~, at LNltime. Should pain be constant, fifteen 
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~~f ::}~ibl{.;"~l,1i~f ~1;~~,~~:~:r~.~t~n:~;~~~1:::;/i~'.r:!I;;~~~~~~r1rf~!fi~~:::~~~~ 
~::;;:':~::;~· ~~,,~!·;:tJ~;~,:::;~l~~~;~::E:r~:i~~~:i%~:1::~;~·~E~:~;~.1~~;~,;c~;:r?·~~~~~,::;~~~· 
n('nine to~ic so lH'neficial u-; the combination of the tincture of the perchloridc of iron in 
dose,; of filtccn minim:-;, with five minims of the tincture of nux ,·omiea or one or two 
grnim; of quinine. Cod.Jin•r oil is a niluable adjunct lO all tn:aLnu!nt in this as in many 
other ca~es. 

Gn!at care ~hould be obs~n·ed throughout the treatment of these affections to prevent 
the occmTCnl'e of bedsores. They fo rm ,·cry rapid ly when spinal paralysis is present. I 
ha\'e !'CCII :sc,·cral instanc('S in which :~11 the sof1 parts onr thlj bones sloughed, and the 
spinal canal was op<:nc<l; whi le in ot hers the sacml bone may partially exfol iate. The 
back s.lioultl be kept very cle;in and dry, and occasiona ll y spongc·cl with spirit lotion. I t 
should al:so be protected further by leather strapping, felt pla)iter, and by cushions of air 
or water. 

" 'lu•n retention of urine complicates the ca~e, the utmost caution is required in pa~,i;;ing 
the catheter. An clai;;tic in:;trument ~houl d be preferred and of a large size, the French 
Yulc:rnite catheter bdng the bc1't. The calhcter should be kept scrupulou~ly clean . 

FRACTURES AND DISLOCATIONS OF THE SPINE- WOUNDS AND SPRAINS. 

In a practical point of' ,·iew. it is expedient to con:;;ider fractures and cfofocations of the 
spine tog(•ther. They are not, howcnr, inrnriably combined, for although in four-fifths 
of the injuries to 1hc i)pi11al column i1n-ol\'ing the bones some• fracture is present, in the 
remaining 011<·-fil'th simple dislo1·ation exists. The majority of these Ca!<eS of pure di:;lo
eation o<.·curs in the cen' ical region; in the dorsal, such an accident is almost impossible, 
while in the lumbar it is nry ran>. The clitforence in the nnatomical arrangement of 
tlie.:;e di,·ii-ion:5 of the column a.riOrds an explanation of' the!'=e fact~. To the practic:al sur
geon these points a.re, howcH'r, of' ~mall importance; that which concerns him the most 
in any injury to the spine has reference to tlie cord-how much injury has it Slhtained? 
l s it rep:1mblc or not? 

' \'hen comp!C'le pmalysis follows the injury ther e is little doubt that the cord has been 
injured. Jt may b<.' that il has been more or le~s completdy <:rushed by <liRplan•d bone, 
or even cli\"ickd. Jn \c~s sc,·cre injuries, less sc,·erc symptoms sliow thcmsch·es. Jnjurit>s 
to the cen·ical region arc of greater danger tl1an t l 10.~e of the dor.!:'al, and thc:-e ngain 
are of more importance tliau tliose of tbe lumbar. The nearer the injury iii to th(' 
rci'lpiratory centre, the greater the danger. Any cru~l1ing of the cord abo'"e the third eer
\'ical ,·ertebra, is, as a. rule, followed by instant death; thi~ point being abo"e the origin 
of the chief respiraLory ncn·c, the phrenic. I n cases of' injmy to the 
cenical ,·ertcbra. gi\'ing rise to :my symptoms of paralysis, death gene- Fw. SO. 
nilly takes place within three days, and commonly within two. Thus, 
out of 36 fa.ta.I c:\..o;:es extracted for me hy )Ir. Hcndle from the Guy'8 
Hecords, 25 died in le.!:!S than se,·enty.two hours, and 20 in le~s 1lian 
forty-eight; 8 only sun·ivccl the former period, and in those tlicre 
were no symptoms of paralysis a.s a.n immediate result of 1he acci
dent. ElcYCn of the 3G were cases of pu1·e dislociuion 1 2j were ex
amples of fracture and dislocation combined, and all were below the 
thi1·d cerdtal ve rtebra. I n cn: ry case, also, of dislocaLion, the 
upper vertcbrn. was thrown forward upon the lower, as seen in Fig. 
80. '\rlicre spin:\! symptoms resulted tl1e cord wns more or l~tiS 
prc:;;scd upon, in some i11sta11ccs crushed, nnd in others bruised. 

J•'racturcs of the dor!'=-al nnd lumliar YCrtcbrre a~sociatcll with dis
platcment, and gi' ing rise to paralysis be low the seat of injury, are 
lcl'~ speedi ly fatal than those of the cerYic:al region. 

Fracture of the spine may, however, take place and not be u~so
cinted with any paralysis. Tlie spinous proceso;:es of any of the 
\'Crtcbrre may be fractured, and no spinal symptoms follow. Thi! 0, ~l ociu lon or the 

~~~:~~~it.I i:a~~1~e~~:~~ o~~1t~·:;;~~11~~ o~ftl~~ ~l~~-~~~1s~:~~~~s~~,~~c;~u~c ;::,.i~ ;r;~:~.uy · a nosp. Mu. 
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l'al 'ert ebr~ a!'~ocinted with a temporary parnlyiliS, and in this in~lancc complete rcCO\.'ery 
ensu(•d; I ha,·e since trented successfully a case of fraeturc and displaccml.'nl of the spinous 
proet•:-c:'\ of' the fourth ccn-i('al vertebra without paralysis . 

1u other ca!'c!', fracture of' the spine may take place and uot be detected until after denth. 
Examples of this are not uncommon. Jn such, the cord is not i1wol,·cd nor any of the nene 

trunks. The following cnsc illustrates these points. In 18.j7 1 a 
Fw. 81. woman, in an attack of nrnnia, was admittcJ in!o Guy's under 

the care ol' )fr. Cock, for ~omc contusion of the back caused by 
a foll out of a. window. llcyoncl the contusion, no injury could 
be made out. There was no paraly:0:is, but, on the contrary, 
violent mu8cular mo,Tc ment, the patient b<·ing maniacal. On 
onC' occasion she got out of bc<l and strugglt•d to open a. window 
to throw herself out. She lin:d sixtef'n days, and during the 
last week of life rested quietly in bed, with li er eyes clo:;.ed. 
She would only at times rouse her~wlf and 8peak . After death, 

·a atrophy of the brain was found, with general fatty degcnl:'ration 
of the vi!'ccra. The last dorsal and three upper lumbar \·ertt>
bn:e were fractured through tlwir bodie5, I.mt not displaced; one 
or two spinous proces.!ies were abo fractured. The spinal mar
row was uninjured. The fact of there being no displac(·ment of 
the broken bones, and 110 injury to the cord, prevented a correct 
diagno;:;is beiug made. 

l ha\·e sel'n :ilso a case of' fracture of thP ~pi nous proces;:;es of 
tl1c last dor.:;al and the first lumbnr vcrtebrre with lateral displace
ment, 1he injury having LN·n treated for some months prniously 
as a simple contusion of the back. In this case no paralysis 

Fraclure or ~piae. Guy'• l'Xisted or other spinal symptoms. 
Bv.ip. :o.tu11., ~a. 103.>-•. .Fractures and <lisloration~ of the spine are generally the 

re.!iult of indirect forces, such a.i;; i<evere falls. A forcible bend
ing fonrnrd of the cen·ical spine may caust:: di:slocation of the cervical vertebrre, :md a 
similar accident to the tlorsal spine may cause fracture . In these C'ases, too, there is 
nlwayi; some laceration of the ligaments and crushi11g of' the anterior edges of the bodies 
of tile \'f'rtcl.ll're. ( Vide Fig. 81.) A forcible bending backward of 1hc spine may pro
ducP a lik e result, the lamin :.u of the dorsal or lumbar vertebnc, under these circumstances, 
beiug much broken. Direct violence to the spi 11 e in the cervical region may cause dis
location; and in the lowC'r \'Crtcbne it generally causes fracture of' the spinous processe! 
or lamimc. )fr. Holmes has rrcordcd in the ·Path . Soc. Tra11s.,' ,·ol. x 1 an interesting 
cu~c of displacement of the last dor5al from the fir:st lumbar vertebra, n..-.sociated with 
some slight fratture of the process4•s, the r<•sult of a direct blow. 

Fracture of the skrnum is not uncommonly a~.:-ociated with injuries to the spine from 
the forcible bending forward of the head. lt was found in four out of' fifly-!'lix fatal cases 

tlu~fo~~~~~·~~i.;\?.:[~~~~I cases of fracture and dislocation of the spine, thirty-six were of 
the cervical reg-ion, eleven Ueing examples of pure dislocation, eighteen or the dor~al 1 and 
t\\"O of the lumbar; injuries of' the cervical being appnrenLly twice as frequent as those of 
the dor:sal region; tile greater mobility of the cervical Hrtebnc and the obliquely horizontal 
a.;pcct of their articu lar proce.r;;scs fa,·oring dislocation. 

ln the thirty-six cenical, the injury was below the third n.•rtt'bra in a11 but threC' ex.am
plci:;. In one of the!ie, it involved the second, third, and four1h ,·ertebrre; in anothl•r1 the 
arch of the atlas and spinou:s 111·occs:"'e~ of the scco11t! and third \'t>rtebr:c; and, in the third 
C:\.!'l', the bodies and arches of the third, fourth, and fifth ,·erttbra:-. 

lu tile eighteen dor~al 1 Se\'Cn were in the up1wr and clen.;·n in the lower half, the lower 
1mr1 of the ~crvical and of the <lon•al regions being clearly more liable to injury tlrn.n the 
upper . 

When the cord was sufficiently injured in the casc>s of injury to the cer"ical region to 
give rise to paralysis, death generally took place within three days, and, in tlie majority 
of in~tances \\"ithin two. 

\\"hl:'n it occurred as a rei>ult of injury to the dorsal region, suppuration of' the kidneys, 
cystitis, or bedsores were the mo;-;t common cau~cs of death. 

Of tile dnen cases of pure di::Slocation of the cervical n.·rtebrre, four were between the 
fourth and fifth; two bet\\'l:'en the fifth and sixt h; three between the sixth nnd scn.'llth; 
and two bet \H.'t:'D the seventh cen-ical and the finst dorsal. In none of t hesc was there the 



FRACTUHES AND DISLOCAT[ONS OF THE SPrN E. 203 

sma.llC'st trace of fracture. Jn six, the dif.l.plncement wa~ 80 grrat al'! to crush the> rorcl. Jn 
fin", 1hl're \\:\S no displ:icement and no marked pn.ralyi;is as a direct re~ult of 1he injury, 
although secondary paralysis appeared subsequ<·ntly, from stretching or other injury to 
the cord. 

In injuries to the cervical region, pure dislocntion occurs in thirty per cent of the ca<::es . 
Cases of ~mdden death after a fall from a height upon the vertex are, doubtlc-:;i., often 

clue to a fracture or di!-'.location of the cervical spine. Jt may be a fracture of the proceso:us 
denlt~tus of the axis; a laceration of' the tran;;;.,-er;i.e ligament IJinding it in po;;:ition; or a 
fracture of the :~tlas allowing the head to slip forward. Di:1loca1ion of the occipital bone 
from the atlas lrnl'J been desl'ribed; it is, howe,·er, \'Cry rnrC'. 

' \'heu i'rnctmc of the odontoid process take~ place, as it may from external violencP, or 
during the progres:-< of some disl'asc in the vertebra', death, as a rule, occurs suddenly; the 
victim being li1ernlly pithed. Jn other cases, anil these generally of' disease, the di~place
ment may he ~radual; death being then ofien preceded by par:dy~i~ of an arm or leg, or 
both, with tlifliculty in swallowing, pain in the neck, and iniibility to raise the head into 
the erect position, or to rotate it. 

ride paper on f'ractnn·s of the oclontoicl process, by Dr. Stephen Smith, of New York 
(' Anwril':\n .Journal of:Med. Sci.,' Oct. 187 1). 

D iagnosis.-"'hen a palient has recei,·ed a severe injury to the spinal column fol
lowed by complete parnlris, there can be little doubt that the cord ha~ been injured. and 
that fl. fracture or dislocation with displacement of the vertebr:t• has taken place. "·lien 
the paraly~is i~ partial, it is probable that the cord has bc<'n only p:~rLially i1woh·ed, being 
more or I«-.:;: Lrui:-:ed, or stretrht:d, according to the nature of the· accident, and the extent 
of the di .. plnecment of the injurrd bones. When no paraly.:;is is prc~ent the diagnosis is 
difllcult. 

WhC'n any inequality or irregularity in the spinous proce~sC's is pre!lent; n.ny pain in 
one spot a.ggrarnted by pres.::ure; any crepitus on manipulation; a.ny lornl effusion of blood 
about the .spin!:'; any inability to moYe the spine or support the body; when priapism 
appears c•arly in the ca!le; wlwn one or more or all of thc:-e t;ymptoms come on aftf'r such 
an accidl'nt as is liable to prot.lucc them, the diagnosis of a fracture or dislocation is toler
ably clear. 

"'lirn paralysis of an arm or leg: follows a spinal injury, it i!I possible that the paraly'<is 
may be caused by i;:omc partial di~placement of the injured bom·, by pressure upon one or 
more of tile nerves that pns!'l outward from the spine, or, by lac-en11ion of i~ ncr,·e trunk. 
'n1en parnlys i:; ii'I incomplete, 1 he motor power is genernlly more completely lost than that 
of scni;:atio1,; indeed, it often happens that. there is hyp1·rxstltc'sia in that portion of the 
body co11tiguous to the parnlyzt'd part, owing to the portion of cord above the injury being 
over-adive or irritated by the sl1arp parts of the fractured bone. Jntense pain in the line 
of junction of tlie paralyzed and uon-paralyzed parts signifiC's fracture in :\[r. Erich!"cn's 
opinion . Jn e~tinrnting the scat of injury from the po:-.ition of tlw paraly~i!", it is right to 
remcmhC'r that the ncn·es come off obliquely from the spinal cord and pnss downward~, 
the cenical and dorsal nerve trunks leaving the spine one ,·crtebra or two \'Crtebr::c lower 
than the :spot whence they are gi\'t:n off; while tlu• cord ter111ina1es at the ~econd lumbar 
Y<.'rtebra. Thus, when fracture takes place below th<' ::cecoml lumbar ,-ertebra, there may 

~f1~1~1~1:~:·it:\~:k t:~:111 ~ 1!~~~~e~,~~1:n~;· f~:c l'i11~~~.:~:n~1~~~dhf~· I~~~!~ '''ii,~I~: I~~:. i~d~:::·t~~t t~l~~~= 
trunk!-'. around the cauda eqnina may be invol\'ed. 

is ~~~/11(~:;· •:•L ~:~~~,:~' J~~t r,~.~~~·\111a~~;:~~~~~):i~~r\lH!~~!U(:;;S~'J/t~~f ;:;,:~rl~~S~1~r l':~~l~~~l:l~IJ~~~~: 

~~~;~:~~;~:f :~~t~~~1S~~t~~~~'.¥!1~~:~§1~~~ 
wlH'n t hi~ coldnl'SS exists, it is dul' to great depre:":sion of the heart's action. 

~~~~~~~\~~~~~t~t~~~t~f ;~~E~~~W£~ 
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~·:.::;~.~~:! },·::~·~;·~: ~:;; i :~;~·~l:F?.~~::.~,~~~~:~1;; I ~;::~';,;~~~11

~~ ~· :::~~;~:;;:~ :~~:~::~t;~~:~ 
diaphr!l~m. . . 

Wlu:n the cord ha;; been injured in the lower dor:<nl or lumbar region, life may he 

E~il~~l~:,~;[~:~::;'.'~~£o~;'.~~~~:~:;i~i~~;:~c~~~l~!~:~~~:;,1;~:~l\::~;·i~¥!::~~c~f ~~;:c~::lIJi'r~~~~,~~ 

~;~3~H~¥;,;~~;f :t~::~:~j~~;t?~:::,:1;~~:~;~~;.~~;~~ 
The lower tlie srat of i11jury, the better tlte prospects of a cure; and the less the cord 1s 

i11t·olred in the m/schi~f, tltr greater the chances of a recocery. 
T\1us fractures of the lumlmr region are quite <'npaiJ\c of a completl' cure, and fractures 

of the lower dorsal nrtclm.l' arc not unfrequcntly rccovl·r(•d from. Jnjurics to L11e cervical 

r;~:::.~~~.'~~~·!!:~'.~r·Ii~~ !~:.:::;!·'.l~;~~~~:}~'.~~;b,~:::~~:Ji'.~~~ ~~·~,1~:~:~1 :~c~~~~~'.i~'.:i~2f ;~1~: 
which !10 frequently ari!'c. 

T1n:,\T:.IE~T .-The diagnosis of a fracture or dislocation of the !'pine having been 
mnclc, the moo::,t C'".::ential point to attend to i~, to keep thl· part absolutely unmowd. The 
patient should be examined with the greatest care, and moYCd with every po~sible pre
caution, as any motion will nece~-=:irily add to the injury the cord has susita.incd, and 
increase the danger to the patient. Any manipulation of the injured part, beyond the 
genliest, is to be condemnC'd tL" being likely to 1iro,·e hurtful. Extcn:--ion of the spine may 
be employed whcu much dt:formity exists, or1 when SC\"Cl'C pain ari;;es from ncr,·e pressure, 
but extreme caution is n•quired in following this practice; it i~ not to be employed in 
evt'l'Y instnncc, but only when local symptoms seem to sugg<:!';t the probabilities of a suc
C<:~:-l'ul issue. I ha\'c !'ccn :-;e,·cral cases in which marked rcli<'f' was aUOnled by this course, 
and tlie records of surgery ('Ontain many more. J>ract iscd with discretion, extension of 
thl• spine is donhti<.>~s a rnluable means of tre:\lment. 

"'hen the patient is plm·ed on his back , tlic pa.rt8 h:we a natural disposition to fall into 
place; this position, then•fore, must be maintained. The bed should be firm, yet elastic; 
and a water bed is the best, when it can bl' obtained; othcrwi~r, a spring mattrrss or one 
of hor,.ehair gJiould be employed. It should be well protected by water-proof cloth, &c., 
from all contact with urine or foces. 

The condition of 1he bladder should be attended to from the Yery first. Retention is 
certain to be present for a timr, and, onr-distcn~ion i" most injnriou!i. The utmost care 
ougltt to be employed in drawing off the wnter. A modcratc-.;izl•d elastic or the French 
vulcanite catheter i:;houlU be u;;ccl, and the operation repcntl'd twice :\ day, night and 
morning. Hthe urirw becomes offensi,·e, the bladder mu~t. be wa~hecl out; but no syringe 
should be uscfl. A stream of water ought to he allowed to run in and out. of the bladder 
through an cJa,.tiC' tube attached to the irrigator and fined to the top of the catheter, no 
force being applied. ( r7de Fig. 321.) The application of leeches to t,he spine, or cup
ping, is seldom called for. The condition of' the bowel-. must be nltencled to, and cnemata 
arc to be preferred rather than purgatives. The grcale~t care is needed to keep the 
pati('nt clean, partil'ularly when incontinence exists. 

Tlicrc are uo 8pecial medicines applicable to these casrs. The general health of the 
patient should be maintained by tonics and simple nutritiou" food; and seJa ti\'es should 
be gi,·cn to procure rest and relieve pain. 

The condition of the back must be daily watched to prc,•rnt bedsores. This is best 

~;:~:~~1~l~~f.E·~~,i'.~~~:;;~~l:;·i,d:i:?:·:~~:~,,{!f~.~~~.~t:~~~~\' ::i~~"1;~:!~l':;~.~}~::~:~~{.:'.~i~ 
al~o is the frequent applicati01l to the parts of som(· ~pirit lotion. Should it be necc:-;;;ary 
to turn the patient on one or other sidei the Mlendanls ought to be taught to rotate the 

~;11;~ .:~~:<~ s:~~~',~::; ~ ... ;~1~~~~:~~ time. By great care and attention, life may be prolonged, 

The subject of trephining the spine require~ brirf con;;;iclcration. Cline was the 
first to put it into pruc:tic1·, and, on his great authority, the operation has been repeated, 
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§@~~;;~§~!:i~f ;:~~~~~~f ~i:}~~~~'.i!~!f.~ 
the cord is uninjured no operation is called for. 

One suc·cc:-osful in~tance of trephining is recorded by Gordon, of Dublin, and, in rare 
and exceptional ca~ci;, it is po .. sible the operation may be justifiable. To perform it 

~se~~~~~~ i tto i~=? o~~1~~1:t~~·,~~~~ ~~c~~~li~e~ot~J~~~1\·!~~b~~;rg~~;~ ,~'1~~s 1~~·rr~·~1~~n~. th~~1~:.;1::,n1~~~~~ 
:;~.~11:'(.;ic~~~cl1,0 n~~{:e~;~~1~!~:~~u~1~0~~!-c~::~~~t:1~:ti·~1:e~e~~f 0 :~~fg1~~111~~ze~~~~l~~~·~;d r~~~1~' i1~~ 
e nough bone to take away the pressure, and thus g ive the cord a chance of recovering itself. 

In the case of the )Oung man referred to at p. 20 I, suc h a prolJiibility seemed reason
aUlc, and three months aftc1· tlie accident I cut down upon the inj11red ''ertt•br:l, and 

~~~~:~~::~:t~!1~::i~:!~:·f:.~~x~:,i~'.:';.,,~::~~:~1~~:~·!:.I~~~:::1i·~~~:,i~~1:~;,~~·;::~~·~~~~:::~~~·;:~~~:·;~ 
muscles or the shoulders, the patient being able 10 mi~<' the arm;;; from the hed. lie, 
bowc,·er. made no further proµ-rcs;:.; and yet I look upon thC' case as an cncouragin~ one. 

"The t•nd propoiieil in ;111 operation of this kind," sn.ys Le Gro;; Clark, His to remo,·e 
displaced bone which is supposed to press upon or irritate the cord; but. it is mo;:.t likely 
to pron· aborti,·e, from the in:icc·c:;sibility of the Jisplaced hone. If the cord han' been 
cru:-.hcd, and the opt•ration ha\'e been consequently u~ck:;s, probably life may thereby be 
only curtailed, but if the cord be not crushed, it appears to me that the be,-t chance of the 
patient's rec·on·ry i.;; thereby extinguished. Indeed, my co11\·ic:tion is that the operation 
hn."' been tuh-oeate1l on the er roneous hypothesis that the spinal cord can be compressed 
without sl'rious lli~intcgration of its texture." 

" 'ouxos OF THE Sr1N.u, Co1m. 
Thcsl:' are ,·cry nuc in civil li fe. They may take phu:e 1 how('ver, as the 1·1"~11lt of a 

stab or gun.llhot wound. lf' the co rd is injured, some symptom~ of p:imly . .;;is will :tppt':tr, 
corresponding with the part th:lt is invoked; Lite extent of the p:~ralysis and its seaL fixing 
the position of the wound. 

SrRAIX OF -rim BACK. 

The word ".!lprain" ilJ very hroad, and, when applied to th<' back is indeed ,·ague. It 
ma.y mean simply a strct('hing of the mu!:'cles or li game111~ of' the lmek, or a more complete 
lacerrition of the laller, and S(•paration of the spinous proce,.ses of the vertebra! with expo
surr or injury of the corr!. The nlllnher of articulation"' in the ~pine, numbering nearly 
ci:z!ity , rendns i;;uch an aecit ll•nt a;; a tlprain a C'Ommon oeCll!Tl'llCl'; any twi~t of the spine, 
or forcible flcxio11 1 may com:cqueutly injure somc of thc,.;e joinls. Spra.in,;; m:iy, more
on-r, b(· followe<l by a<·ute or chronic joint di~t·itse of a ~erioui; and insitlious nature. 
'nlCn the ht•ad is bent violently forward, the muscles and liganwnt::; may be so torn as to 
gin· ri~c to effusion flf' blood, swelling, and se\·erc local p:tin. " "h<'n the body is flexed 
with violence uot sullieicnl to gi\·e rise to fracture, there may he the same results, and so, 
a18o, when a m:\n falls upon his bullocks. In each case there may be external evidence 
alone of injury, or, there may be evidence of some affection of the cord, such as is afforded 
by the prt·scnce of paraly;Sis, proving that the cord has been stretched, if not perm:mently 
injured. If' the symptoms r:1pidly or e'·en gmdtmll y Emb~i d e, no grn\'C mischief probably 
may li:we takc·n place. " ' lie n these are persistent or obstinaic, a less favorable opinion 
should be formed. l f' the Jurnbar region is the part invoh·ed, it is not uncommon for 
h;:emaluria to appNu·, n.ml this may be slight and pass away, or be more persistent. It is 
not g-c1H'rally a. ,·cry serious symptom, unless the kidney is rupturctl; as a rule, it disappears 
gradually, and no e,·irlence remains that organic renal di:i.NL"e is ever the consequence. 
u Of' the many ca~t·s I have witnessccl," says Le Gros Clark, "I hm·e never had rea.<::on 
10 ~U-"JlCC'I that 1wphriti:i. or organic disea.o;e followed." ('Brit. Med .• Journ.,' Oct. 3d, 
186)-1.) i\lr. Shaw, in ' lfolmes's Surger_y.' gives a cac:.e where tlw bleeding l:~ted for four 
days, ceased for two, and then reappeared in all its severity. After the lapse of' two more 
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~:~.~~~1!~.a~:~:;1 :~~::~1 .. ~~~\·~~~·;:'~~;j~~'~;d .11o~~~l~e~ai~~e~1~:~~.)~~~~r: ci\1::.~~,.!1i:1~~n~t·,:~~1:~!·'~a~~~;~ 

~l~~Y::·;~~:!.~:.f ~~::'.~:~~:::~~~i:;;:f,i1'.t~/~~~(:f ;,~:~~~F~f (:::1:~:·.:~?~~~:~~~~'.~,~r~:,~r.:::~::::: 
ckiuh from a fall on the ht>:\d, recorded by Dr. Dc,·illt• in 1K 13 (· MCm. de la 8oc. de 

~i:::i::~:."~::.E:~:i,:~~::'·;~·:i~::,i~~.:;.!;i;:p::ffI1~::~f ~·1:~~:~:~1~:~:l~£!~~~I,:~~:~1.'.:f :::~~.;~~:~~~ 
symptom,.. Jl:m1pleg;ia i-0011 followed, howe,•er, whicl1 extcudccl upward~ destroying life 
IJy al'phyxia, and, after death, the theca was found d istl·111lcd wi th fiuid IJlood dcrirnd 
from a rnpturcd spinal artery. ) fo gi,·es al!<O another CaH' ~omewJiat similar in 1-iymptoms, 
thou~li not in result, when• the patient recovered afte r two years. 

Tia:,\·n1 E~T.-1 n all th c~e ca~c:- of sp rain, slight or SC\'l'r<:, re~t is e~sen t ial 1 the sufferer 
bein~ nllow~tl to a!'1<umc the position in which the g rl.'<1!(',.;I C:\l'C can be ohtai nc1l. The 
applit•ation of ic<' in a Lag is also of great SPrvice whl' rc much swelling or p:\ill t•x i :"ot~. In 
otli<•r l'll~l'!', n w:mn poppy fonwntation gi\·es relief, or a mix.tun· of L<·lladonna and opium 
rubhed l10\rn with glycerine and applied on lint. ,\~Ju.•n spinal symptom!' arc prc:-:cnt, 
the grl'atc:;t caution ii:; neetlccl, and the case ought to be 1rcatcd as one of concussion of the 
cord. 

PreH•nti,·c lrC':itnlC'nt is all important, to ward off secondary inflammatory changes both 
of tla· ~pine and cord. 

Rt•:-t in the horizontal po,.;ition for seven or eight weeks is cs~cntial in all sc\"Cre cao:es, 
and, t'Yl'll in milder forms, cxerl'ise must be sanc1ioned with caution. 

" ·hl-n ha'maturia Ot('ur~, it requires no special treatn1<·nt un less sen re . Gallic apid, in 
gr. v or ~r . x doses two or three times a day, may then be gi\'en, but, as a rule, this is 
not ncces:-a.ry. 

CURVATURE OF THE SPINE. 
ThC'rC' are two forms of curniturcof the spine, lateral nn<l angular. T he lateral is due 

to a relaxa1io11 of the l i ~rnnwuts and muscles of the spi ne, which, in a healthy suhject 
maintain the bony column in its normal posit ion. Tlte angular is caused by organic 
di:-.l-':1st• of one or more of the bodies of' the '"erteLrre, or of the intcrvertebral substances. 
lt is gt•ncrnlly know n as '' I'ott's cu rrn.turc ." 

LATERAT. Ct.11?\"ATUltE. 

This is by for the more common of the two, and is gem•r:\lly founcl in girls bt>tween te n 
and IWt'nty years of age; i:;omctimes in young children, aml i~ t'rcq1a•n1IJ 1 not alwayti, a.:so. 
ciatl•d \\ith ~omc \\':.mt of power. ]r i . .; more common in the middle and higher cla,-,.es of 
society, wll('re sc<lcutary octupations and luxuriouti enervating habits too oflcn exist, than 
in young womt'n who make full use of all their mu~clc:-:- aml k~Hl an acti\·e lifo. 

It is encouraged l>y any one ... i~led posture of the hody, whether this be the rc!mlt of 

~~1~~:~:l~~'.>:;·;~~~;it~~ ~T1; 1ft:l~ 1~~~~~i~i;so~~1:;·t~~~:~; ~~~ ~;:~ w11~I~'. or of any cfoca.~c or ddOrmity 

Jn its C'arly ~Inge it is seldom diH·O\'Crcd, and attention is, a~ a rule, drawn to the rli~l'ase 
by ~ome "growing.out" of one ~houldcr1 generally the rig-ht, i;ome ditilOrtion of the chest, 

~1'.e:1:.i~::~,~:i:~~:~;":o~~1~·:.~~:~~,'.l'.·;!~~.::~;·r~~c~:.:~i:~~:;;~c;\~,,;:~:1;'.~:c:\~~):t~):,~~~::~~::;~'.:~;;;/;'.:,~;;~ 
inn:,-tig:iting a case. it is important to beiu· this fact in mind, n!; the const•cutivc or com
pernmto1·y curve, unle~s of long standing, will soon be remedied when the o rigina l one has 
bcl'n cured. 

J n i;ouw subjects ther<' exii:;ts an exa:zgeration of the natural curves of the back. "Then 

~:~11~ ~t::~~~'.;~:,~:;~~1;'.::::
1

5~;-~~oj~~~'.'.:1~~:;:i';::i~£ri~,~~~~~;~i~f:~1:;~i:~~:~~~i'~;~~~::~:~:~:'~ 
the head of the fr•mur. 

A~-.ot•iatcd with the lateral cun·atures there tll'CC'fl~arih, must he i;ome rotalion of the 
~pim>. The amount of this i,.; n·ry rnriahle1 and cll•pend:-; up.on the extent of the currnture; 
it i ... , doubtlc~!), Jue to the forcible bending of tLe !.>one:; downward with the rih:-;

1 
these 
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FIG. 8-2. Fw . fl3. 

t.aternleurva.lureorthe11piue 

Po~terlor view. 
Guy'b Ho~p. }lu.\1. 1 No. l(l()(,11•>, Taken from E1111nii. J-, iel. H. 

T he diagnosis is not n~ry ditlicult. when the d1·formity i~ well dcvelopt'd, the double 
curve gi,-ing the !'pine a :<igmoid form, wltil'h i:-; typical. Jn k~s sen1·e l'a!'.t'i> ihis curve 
can n·:ulily be rcmo,«•1l 1Jy cxtcn::.ion of the body, cit.her by lifting 1hc patient from the 
g-round by a hand in c;ich axilla.1 or by, what. is b<'ller, the n•rtical su!'ipen~ion of the patient 
by his hands from a bar or a pulley. In the more se\·ere form!', such as that :;;hown in the 
aboH· dmwinµ;~, t.hc deformity is permanent, the ribs arc thrown out in :rn extreme 
dcgr<.·e, pushing the sc-n.pula outwards and upward,.;, anti the lumbar cm·,·c is in the oppo
:::.ite din:l'lion to the dor~al. The whole thorax, alJllomcn, and pelvis arc alteretl in ~h<tpe 
and po:-<i1ion by the deformity. 

T1rnAT\lf:~T.-ln treating: tlie.;e ca:5es it is nece~.:;ary in tlic firi'it plate to dl'tt•rmi1H' the 
cau"'c or the deformity. Should there be auy structural cli:--ca;;c, such ;i" a )l'l'Owth, or 
c:.\riou:o; bonr, thl•,.;c will requin· attention, an<l the alteration in the :-pine brconu•s thereby 
a H'<'Ondary math'r. But in the great majority of cases of lateral curw1.tur1•, the spinal 
affo('tiou i,.; till' re,.;ult of impaired he;t\th, and constitutional rcm(•dil's are til'mandccl. The 
treatlllt.'nl must. bl• directed to an impronmcnt or the gc·n('ral hc·nlth, and ionic,.,, i'iHCh as 
iron, quiuim•, and CO<l-li\'CI' oil, !'houJcJ be administt•red. (:ood air and good foo<l are 
c.s.s(·ntial, and in certain ca"t'~ local treatment. is of µ;rent. v:ilue. 

The freLlc mu:;ck~ an<l weakened ligaments t"<i1ould ham re!'t, though thC'y :we to be 
k<>pt in health by moderate eX<:rci:-c, they are nncr, however, 10 be fatign<'cl. lf' fatigue 
he c·xpericuccd from walking one hour, sueh exercise mmst be curtailed to a ~horwr pC:!riod. 
Jf b:u:kachc be proclu(·1.·ll Ly (-'Xf'rtion, less must be taken. Exc·rci.sc is to he allowed, but 
not to the exll' 11t of producing fatigue. Sitting an<l ~landing ought not to Le !'andioncd. 
The pn.tieut ~ho11 l d r<:clinc at stated intervals in any positio11 that gives the greatest. ease. 
"'\\'lu.•11 the dcfol'mity i.-:; cll'tinitc and the dorsal curve i::: to tlie right. side, a.sis lll'arly always 
tlic l':tst:', tile pari1.:11t should re:it upon that side with a pillow beneath the riglll arm; the 
weight of thl· body i11 that po,.;ition actiug as au extending force upon the cuneil spine, and 
then·hy teuding 10 reduee the cun-e. By resorting to tl1i,., practice two or three tilllf':5 a 
day for a ddinite period, <kpcncliug upon the natun• and ::>CH!rity of the affCction, much 
f('OOd may he obtained and very ~cvere cun·atures remedied . Cold sponge or shower baths, 
if tlw.r l':lll he borne, arc alway1' Leneficial, so also is a moch·ratcly firm L<·d, a ,.;pring 
m:illrc:o~ bci11g bl'ttCr than a fcatlil'r bed. Gentle calisthenic excrci:-c.s arc \'alual.ilc adjnnt.:ts 
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~~o~;e~1~n~~,:~ tJl:::~~~ 1 1:r~l~lc~;:;~)~v;1~~:,~~:~f r,~::~;;l.~~:~ \\:~1~l'l1~:::~~ :!:~· 1~::: :::;.I ~r~~e~~·~~ i:;~~l::~:e1~~ 
rcmcmhcred, that n we:tk ;.;pine is bciug deal! with, n.rnl anything like violence may be 

,·c~;l~~;~:~ii11:1l~l~:~1.:,.aturc h:wc been l'ncouragetl by any faulty habit, ~u<'h a.; ~!anding on 
one h•g, or in one po:-;ition, or the use of one a.rm, it is a.lmo:.;t necdlc~s to t>ay that the 
habit ~honld be di:"continue1l. 

The ohjeets of treatment arc, therefore-I. To impro,-c the genera.I condition of the 

:1~·~~;~1h!;1 r:;~c ~:~::c11~~~,~h~~ ~!111:p~~~a~~::ds 1~~~~ b~c:;:::;i~e,1~\~11~~·(~~·.s ~11~~t l~'l~:1~-~~~·lly 3r-~g~~ 
lated to pre,·cnt fatigue. 4. To ret'.tore the ~pine to it:s normal direction by posture, and 
by prl',..~nrc applied in the horizontaJ position. 

Mechanical contrivances have been much vaunted, and are often employed. I 
confc~!', liowever, to liaving little faith in tlwir vnluc a." rnratire agents. TIH•y lend lo 
cause atrophy of the muscles thnt :mpport lhe back instPad of l"t rcngthcning them, and 
thu>l 10 make the deformity permanrnt. In ba.d and cxe<'ption:d C~L;;.cs they 1miy, howl'YCr, 
be employed when the t.rcatiru•nt sketched out cannot be honw or i!'l inapplicable, and of 
all supports that of 8ayrc is the best. "When the dcformit_v is irremediable and support 
CSSl'lltial to allow the patient to move about, such an in~trunwnt is of great valur. 

l t i~ probablr that the deformity in its e:uly i;tage chi(•Hy ari:ws from a comprc~se<I con
dition of the intcrvetebral substance, it being Wl•ll known that tliis m:'l.lcrial is capable of 
being compreRsed one fourth of its thickness. Ilenre a pl·r~on, by maintaining the erect 
po~turc during the day, will be an inch shorter at night than in the morning. .Any later:\! 
curvatmc of the spini:, however produced, unless reml'died, will increaRe ancl be compli
cat1·d with rotation. "~h(•n unequal H!rtical compression is tlil'refore kept up, the defor
mity produced by it becomes permanent, and tht> growing boue~ necc~"arily a.t'1mrne ~hapes 
aml. poi;itions corrci;ponding to the deformity, and tending to increaRe it. 

A:sGVLAH CunYATURE o~· -r11..: S1·1:si-:. 

Thi~, which is generally known as Pott's curvature, iR duP. ton clcstructi,·e inflamnm
tory c hange of !he bodies of the ,·ertebrre and intcrYCrtebral substances. Tt begins u.su:1lly 
in the latter structure, nlthoup:h the bone itself' may be its primary sra.t, a.nd is at times 
a!'soeiat<•d with lulwl'Cular deposit in the tissue, thougl1 there i~ no ev idence to pro,·e that 
it is alway~ due to the presence of tubercle. Thti curvature iR dirc<'tly due to the d1:>strllc
tion of tlu· hodie::; of the vertehnl' and the internning inlt.'rvNclmll sub:;:tan<'e, the upprr 
YCrtebra falling down toward:-) the lower, and joining with it. "~Jwn the bodies of many 

FIG. 8-1. 

Augularcurv11tureoftheeplue. 

FIG. 85. 

Angul11rcurvl\tureor the~plne,the><ame a1 tha.r illustra1ed 
lutheforu1erftgure,t11.kPu!roml\p11.tleut1et.3;. 

of the vt.•rteb~X" n.~~ inrnlved, the defor~ity ,~·ill be severe•; a prep~ration in Guy',:; 
:;\lu,;eum (100h00, l• 1g. 8--1) shows 1he boc11e~ of twch·e nrtl'im.u 11nphcalt!<l, but a cure 

~·:::.~'.~~J~~~;:;~·~~~~1~~~,s~·~:~~£~~::~::~~:·;~~:;:f ~1;~.~~·~: ::.·::·~" :fi;:,·~~ ::~~:c~:'..:~f~:I:ii~~;~ 
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tion (Fig-. 8.i). Tl1C' paraly~is too may be lasting, but more commonly is ouly temporary. 
An:;wlar ('UI'\ aturc may occur at any period of life, but is more linhlc to appear during 
the p:rowth ancl dc\clopmcnt of the ~pine; and, consequently, is more frf>quently found in 
childhood. From a remarkable preparation in the Guy's Hosp. ~fos. (100-ti'l) it would 
seem, that it may atta('k the fC.Ctus in utero, thP IJoclies of titre(' or four of the dor:ml \"Crtebrre 
in tliis rw•e IJcin~ cl(•arly f'use1l together from clist>~\~e, thm; gi\"ing rise to angular currnture. 

"Then a cunc takes place, it is generally by anchylosis; occasionally, howernr, the 
pal'ts are hdd to~ctlH.'r ::;imply by fibrous tissue. 

The di::;cn~e more commonly attacks the lower dor~al region of the spine than any oth<'r, 
although the cervical and lumbar regions arc not seldom implicated. In rare cases, it 
attacks two clitti:r(•nt regions of the spine. It may run through its whole course fH·en to 
a cur<', without gi,·ing rise to ~my extern:\l suppuration; more commouly, however, an 
absce~s makes its appt•arance. 

Spinal abscess.-Pus will sometimes fincl its way from the dorsal n·gion beneath the 
fo"cia 1hat covers in the psoas muscle under PonparL's liganlt'nf 1 and then nppcar as ii 
sw<'lling in the groin at its inner half (ysoas cibscess) . The swelling may burrow down
wanl, and inrnh·e 1he whole~ thigh in one large abscess. "'hen the dism~e is in the 
111mhar rC'gion, pus may Lunow between the deni'C layers of foscia that bind in the quad
rntus lumborum muscle, and appear in the front of the ahdonwn, abo\·e Pou part's ligament, 
or in the loin (lumbar abscess). Jn other cai'lcs, it will make its way under the fascia 
that ('0\"<'rs in the iliacu!li muscle, and appear beneath Poupart's ligament, but at its outer 
half: Jn other instancc!li, again, the matter will find a p:t.~~ag<" downwarrls into the 
pel\'i<1.1 and either make it.;; way tl11-ough the sciatic notch into the glutca.l n·gion (.qluteol 
absces$), or pai'S downwards behind the trochanter major to the thigh. 111 still rarer 
ca."l'~ the pu-. :ippears by the side of the rectum. 

'Vhen the ccr\"ical region is the scat of the di::ca;;e suppuration may appear in the 
pharynx as a plwryngeul abscess, or externally in thl' nc<·k bchiml the s1er110-cleido-mas
toid muscle. The following case is a gootl exainple of thi,;; :-

A boy, a~t. 3, wa-. IJronglit to me at Guy's, in 18(i2, for some aflCction of his upper 
cen·ical vertebra:-, con!'.icqucnt on a fall down stairs upon his head. An abscess formed 
two months after the accitlent behind the left sterno-tlciclo-ma~toi1l mm;clc, from which 
a piece of' the lamina of a vertebra escaped six months afterwards. lie kepL his bed 
for upwards of a year, when ho got up with a stiff neck. I le was unable t.o noJ or 
rotn..te the head, <:il'arly ~bowing that the jointl'.'i between 1lie occipilal bone :_ind the first 
two vertebra' Ji:-1d been di!-icased and become anchylosed. In 1 ~Gi this boy :lgt~in en.me 
undn my notice. llis hem! wa.s quite fixed; the cel'\ ical vertelJnc seemed shorter than 
mnial, but no irregularity existed. 

The annexed drawings (Figs. SG, 8GA, 8Gn), taken from Ellen T-, a"t. 14, a p:ttient 
of Mr. Poland's, illustrate a severe ca:<c of cer\"ita.I di~ease with lateral deformity. In 
this patient, a good rcl'lult was olJtn.incd by means of the apparatus dtpicted in Fig. 8Gs, 
the cure resulting in anchyloi:iiS. 

f'IG. ~6n. 

From any of ll1l·~t· ali::-rl·~~l'::i hone may l'xfoliat1·, anti it lllay lw 1.:oug •. l·,l up f'1om ti.<' 
pharynx, or di5chn.rged throui;h the nl•ck. J ha\"C ~cen a. ma~s of bone, tin• size of a nut. 
('Om(' a\\ ay from a lumbar ab5C<'~;;:.. and a piec<• of bone, ch.•arly :'pinal. 1Ji,.,cliarged from an 
absce::g of tlu.' thigh, opening abO\'C the knee-join1. In a ca..:.e brought undf'r m_r notice 
by a valued dn·~::-c1-, )Ir. Burgt:'~~, tht> anterior half of' the at la;;, with its articular f°a<'<"tS, 
was exp('Ctorated, reco\·ery l'll::ming; and, in Guy':; llosp. Museum, there is a preparmion 

JI 
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of the odontoid proce!'l~ similarly got rid of. In fact, from alt thc8e spinal abscesses, bone 
ma.y be di~d1arg-<'d, and, wha1 i1' more, 1-eco,·ery follow. 

Suppuration, ILo\H'\'CI', docs not always take placP. A womnn, tet. 30, <·aml' under my 
care in !K,}U for n .;;1itfn(•";; of her head and neck, that had lwl'n in<·r(.•afling for two yeurs, 
arul which she rC'~:mlcd a-. rheumatic. "~11Cn ] saw her the li<•a1l wa.s immovably fixed 
and slightly rotah•c l 10 the ri~ht F;ide. Rotation and nodding- wne im1•<H-;silile. There 
was much thickening ahou1 the cervical ,-ertebrte, with pains durting upward lo rhe vcrwx 
and downward to the shoulder. By rest in bc<l, fo1rn.mlntiong, and Ionic~, all lhesc clii;ap
p(>arecl, and recoHry l'n,..ned, but with a stiff neck. J\ly colleague, Dr. Fag~e, lias al~o 
rt'corded in tlic 'Path. 8oc. Trans.' for 1877 a remarkable C:\$e of synostosis of the arc lies 

of the \'t:!rtf.-'bl';e, of the ribs to tht• vcrtebr,c, and hip-joint, 
Fm. 87. in which a bending of the do ri:;al YertcbrX' forward with 

immobility were the only :;ymptoms of spinal dista:;c th:1t 
existed (Fig. 87). It QCCurrf'd in a man, a:!t. 3 l, who 
died with inflammation and dilal:Ltion of the bronthial 
tubes from aspliyxia, his brcathin_!.{ having bPcn entirely 
diaphragmatic from a want of movement in tile cos1al 
joints. 

D iagn osis .-"rhen any ricufe :tngnla.r curvature of 
the spine exists there can be no ditficuliy in recognizing 
the nature of the disease, or the proc<'ss by which the 
cunalure has been brought about. ""hen a large abscess 
coexi::.ts with the deformity, thert• is g-oocl rt·ason to sus
J:>ect, that the one is the dil'(•ct result of the Olher, more 
particularly when the suppurntion can be traced up to the 
spinal deformity. Thl' <lilficulty of diagnosii' is felt in the 
early stage of the disea.se before any local change has 
taken pl ~ce, n.ncl it is hl're that. great care is needed. be
rausr if any <kcidl'd good is to he gained by treatment, it 
is at this early period. " 'hat, then, are the indications 
which denote the JH'l'l'l'llCC of spin:tl disea~e? Local and 

Syuoato~ia of rib• to vertebrie, &c. penistent po.in is probably the carliei;;t, and when this i"I 
n.ccomp:inie<l by local tenderness on firm pressure the su r

geon's suspicions should be cxrite<l. ' \Then to these symptoms the patient C'Xhibits a 
rigidity of tlie spi11e in walking or moving, when, on being to ld to pick up anything f'rom 
the ground, lie bends !tis l·nees -in pr~/Crence to bending /1is bad:, tlw Jiagno:';iS becomes 
more certain. Wlu.·n pain is detected in the course of any of' the n(•n·cs coming from 
the s(•at of the aflC<'tion; when the patient compln.ins of any sudden jar of the back by a 
slip down stairs or hy any jump; when any constitu1io11al disturbance is prcsf'nl. such a.s 
a quiC'k pu\,:l•, Ol.'Ct1sion:tl febrility, and a furred tongue; when all thl'sc :oymptom!'l, or 
many in combination exist, during that 1wriod of life when hones are growing, and bone 
di~ca~e is apt 10 appC'ar, the surgeon i;hould always SU!'pect dise:L°'e of some portion of the 
spine, and, until he can satisf}' himself that none such exists, it i1' a wise plan to treat the 
tMe n.s if it were present. It is trne that, by adopting this rule of practice, he will be 
occasionally mi.,lcd, and at times lreat a crue of' hystl•ria as one of spinal di.;ea..<.;e; but 
then wlw.t liarm? I le will probably do good to the hys1erical patient hy the treatment 
he would adopt for the spin:ll complaint, while he would certainly do mud1 harm to the 
fatter, by negkcti11g such measures as are essential for its successful treatment. 

TnEADIENT.-lt is an interestiug clinical fo.ct that tht! be~t eases of recovery from the 
worst examples of spinal curvature and disea,r.;e arc to he founrl amongst tl1at miserable 
class of patients who liave nC\'Cr had any chance of rerciviug proper treatment; who have 
ne\·cr had r(•st or any care; in whom the disease has rnn its cou1·st· unattended and uncared 

~~~~r:1~:\<: j. Y('·'f 1 l~n 1~:~~;1~~/ot~L:;:~s!1 ~:s~~k :;~ ~~~~~~pl:! t ~f' ~11~~~a~~lt'~(.' '~:~s,d~\~~::f ~.~~te~~~~ 
Bow far this dtformity might l1a\'e been lessc11e<l or prenmtcd hy proper treatment, is an 
open qur ... tion. Ne,·crthclc:->s it is beyond all doubt, that in tlie rarly stage of this disea."l.e, 
immobility of the spine, rigidly a.nd perscil:'tently maintained, aud the rcmo\'al of down
ward prc;:;is11re are aL~olutely es:;ential points of practice to be obsened. Not, lioweYer, 
re.st upon the ba('k, for in many in::;,tauces this supine position tends rather to St'parate 
part~ that ought to be kept in contact ; but rest in any position, prone or supine, the 
patient feels to b<> most comfortable. 

The gem:ml hei\lth of' 1he patient must Le maintained, as much as possible, hy simple 
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~utritious food, c;;timulants C' no11gh to assist diges1ion 1 and no more, with tonic,;, such as 
iron. quinin<', and cocl-lin•r oil. 

""hl'n pain exists, lol'al fomentation~ are often a comfOrt; occaJ:o<ionally too the applica
tion of a few leeches relicns. Small flying blisters phl.('ed ahcrnately on either side of 
the painful spot are P-ometimcs of u~<·, a.nd a plaster of Lelhulonna or opium rubbed down 
with glycerine over the part, is a valuable adjunct. \\~hen se,·ere nenc pain is present, 
the hypo1lermic injection of morphia may be used. Sedatives must be gi\·cn to i11'luce 
sleep when it l'annot otherwise be obtained. Setons, moxa . ..:, nnd mercury are not to be 
n•commcndcd. 

By the adoplion of thii. line of treatment a. cure may be obrn.ined. 1t must. howen~r, 
be followed out for months, and even year,;; the greate:oo.t care being taken that the patient 
is not rele.a~eil too soon, for a relapse is always a ,·ery ~erious affair. 

Dr. Lewis A. Sayre's plaster-of-Paris jacket appears to me to be the best kind of appa~ 
ratus, for it is Rimple, economical, C•lsily applied, mal efficient, :wc uring nbsolute immo
bi lity of the spiue, and al the same time giving comfort to the wearer. It can be readily 
n.pplied by any m('dical practitioner with liule ex1wnsc, and docs not debar the patient 
from the benefit of fresh air and change of scene. 

Fw. SSA. 

">,;~ 
~ 

fie) . 88. 

Fm. 8'<.-Ducription of 5:ayre's 11.pparuus u impro,·ed by Gohl\ng Bird, by which the drai;:- on the arma and head 

~:u,:: ~:~~~da~~ :~~:r~~8~~e relative lengths of cords 1 aud (I. The "mailer tlie angle at u the more the drag 

A. Cr<•&"-bar suspeudedbyrunnlnglackletoSayre'stripodortohook securedtocroubeamorafolding door. B, 
Pulley,11.ctloi:-uponc<'Dlralbar,10theendi•r1vhich 11re sn,pended the Iron r\ugsc,auacbedtohcadplece,E. 
n. Pull<'y~ counected with a.rm suspender , P, by hook o, and It, ring, workcul by ruuning cord 313 inches long, 
wlllch un be l!'ngthened 11.twill and r1111teued bycleats,o. £. llead·plece rna1leof2-lnch 1vou1ed webbing 
selVn Into a. c\rclo 2j1 Inches fir adult, 2;~ inches for child ren, with (a) chJu.plore made of wuh leather, and (b) 
two clrcu\larslidorsofsame 1vob, 6 luches round, 11.ttached to lrvn ringa, c. The..tlders, by being si!d forwards 
or backwards, can be mnde to 1rnll more or leu 11.g11.inst the chin or occlput. P. Arm 11ieces m11.de of 2-lndi cot
ton wobone yard round, oapal.>leof being ~hortened by buckll'. They are 1oftly 1rndtled with hor.ie-hair in tlie 
mldd\1.1, i..nd roYered with \Vl\!lh \ea1hor; ea.ch carries au irun riui:-, II. On 11.r~t su~11endiug n. patient the running 
cord, o, tohould be at h~1<hQrtc•t, the centre cord, i, at its longeu 

l'1o. S~A. 5.,yre'e jury.maiH appa.r11.t11s.-<i. T1vo piece\! of malJealJle Iron beot to Ill the curve or the back. b. Three 
or more ro1~ghened str\11~ of tin atrnchell 10 iron. loug enOU!{h to encircle tho bi>dy. c. Central !ha.ft carried In 
a rnrve over tile t<1p or thl' h••11.d an'I ca.p ... ble of being elongated at will, ~prlni:-inl{ from cruu 11iece~ of~. d. 
8wl1"el cro~~-bar with hooks ttttncil<'d 10 end or c, from which !ltr,1ps depend to SUJ))JOrt head and chin collar, t. 
Thlsapparatusl•applledo1"l'r thejacketwilh a plaster b11.nd11.ge 

The body of the pati('nt to whom it is to be applied is first to be conrcrl with a thick 
closcly-wo\'Cn nwrino shirt, which is to be fa;:;tenecl above over the ~houl<lers, an<l below 
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betwren the thigfo;;; in a female 0\-er a h:mdkerthief. A pad of .:;uffiC'icnt ~ize, '~·hich 

~~~·:~·0~~:~~\~ ~i-1~11~~;~elil:~\' ~~z~ l~:n8 :1~>J~l~,' i::\~~:~ui~c~~ ~::~:~~.~;1 ,t!:i:p~~~!r~,. ~~cl~:· ,~-~11~ ;:~;~~:~ ~~ 
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I<:£~'~,~~~;::1;:~;~:2i'.:ir~'~:f,~;:~'~:
1
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1

1:~:1;,~~~i 1:\~~~~i~£~}'.:~:i:~i;~~~:~0:·:ir~ 
high door hy n compound pully, 1he body bein~ ~uflicientl_y ~Ul"'pendcd to allow of it~ wci;zht 

E1'.1::;~~-;~y:~~E:~:~'.~::~:::~r:~~z,~~-~~::~:fi~::~:~::;,:.~::(;~'.~;:;:~~~~~'.i:z~'.-1:~;~~!:~\~'l~::;r~~:;,
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Y:)i;t~ 
~ :~~~:::tl y~111·~Li:'.:\1; ;f ;~~~ :~~~ ~j di l ~~~I ~~e:~ e::~: b ~~~; t ~~: e t za~~ ~~~~,~I ;~l;~~ :~JI~~~ 1i°~f t1 I~ e :11 ~~;i ~:~~'C! i l~l~ 1~ ~ 
allow all bubbles to C'S('a pe. The bancl:igt's should b<' well Hjueezed before they n.re rolled 
round 1lic body 1 a11tl in thl'ir application care 1'1iould bt• !:~ken to SN! that tlwy are applied 
flat, wi!hout makinf! :my traction. and well ~mooth('tl clown. It is well also during thi s 
proc·1·ss to wet the jiwket with water, and rub in more pla~tc r. 

The patil'lll should be laid down in the recumbent po!Sition upon a mattress before the 
pla!<tn is quite 8cl 1 the dinner pad rcmo,·ecl, and 1he casing sli ;zhtly nattened in front of 
tile antnior ~uperior spinous procC'~""CS of the ilium, lo guard ag-aimt prc~sure. The 
merino jacket may then be unfastened beneath the thighs irnd above tile shoulclers, and 
tunwd ~\I both rnds O\'er the casing, the ends being fo~tcned down hy a few extra turns of 
the plaster bandage. 

Jn the coun•I' of a fortni7l1t, if all 1hing,i: go on well and no e,·idence of undue prcs~ure 
in any pa.rt e.xi"lt<:. 1 the c·a;;;in:.r may he split up along the front, its cdf!C'.S hound, eyelets in
trod11c·1.·d, ancl a lace in ... crtecl. in ord<'r that it may in tinH'S he rcmo\·c<l for per!'onal elcan 
line."':; and comfort, and rN1pplied. The jacket shoulll be worn ~o long as it is easy, and 
whrn worn out nnothe1· should be subs1itutl!d. 

" 'here cxtm ~11pport j;;; needed strips of tin three c1uartcrs of an inch wide may be bound 
rountl the thorax, or applied n,-rtically beneath the bandage; and when the cen·ical or 
uppn dor~nl rC'~ion is di~ea:;cd a Hrtical splint, ~byre's jury-ma<:.t apparatus (Fig. ti8A), 
to take off pre..-:-.11rc of the head and pren:-nt ro!ation, will be r(·quired . " 'hen this splint 
is u,..t•d for lakml <:t1rva111res tht• patient should suspe1Hl himself by his arm:;.. 

Tltt• dimwr p:ul ~hou ld he m:v1c of cot1on wool, folded in a handkerchief so as to form 
a W(•clgcd-::;liapcd mm;<:. wi!h thin edge <lownwards. ln female p:~tients, a patl should be 
pia<:(·d O\' l'I' each bn'a:"t ancl removed with tlie dinner pnd just lwforc the plaster ~els. 
Smaller pads may be placed O\"er the anterior ilinc spines, and :l.JI prominent spinous pro
ce ... ses protcttcd from pre1;s11re by felt plaster. " " •hen lhe di:-:ea~e is situated in t11e dor
sal rl'gion the jacket ~hould 1101 be opened. for the r<'a<:.on that if the respiratory mon•
menH of the ch(::o:;t are permiued 10 go on without n•s1raint, the heads of the ribs will 
nece:o!'urily mO\'l' frcf• ly :ind the clisea!'e will he increa~ed mth<'r thnn diminished. But if 
the ribs Le held ,i:lill 1 and the diaphrngm thus made to a('t more folly, the breathing, in
<:.tea.d of' being thoracic. i~ rendered diaphragmatic a.nJ abdominal, and all the short, grnnt
in7, tatchi11g re:-:piration ceases." 

Jn acute or progre:ssi,·e disease suspension is dangerous. and ,·ertieal extension is to be 
applied with the greatest caution . Immobility of the spine is the essential object to 
secure. 

Spinal abscesses !;hould not be opencrl hastily, ina~much as they may hecome absorbed 
and wither away. 'Vla'n sleadily progressing, however, they must be dt.'alt with, and the 
l1e<:.t nwthod is without doubt to make a free opcni11~ und('r a pit•ce of lint satumted with 
oil <:arbolized or not. J have, however, in !'Ome ca~l'S, made n. fre<' opening into the ab
sCe!<s without an.r such pr('Cautions. :\IHI with an equally good result-making it so free 
that no pu.s could be retained, and, if air got in, ii as frl'eiy got out again. Retained pus 
nnd air are sure 10 decompose, but if a free \'ent be made for hoth, harm rarely ensues. 
To allow abscc~:-:es to enlar~e to any extent without interferin~, is not good surgery, as the 
amount of constitutional disturbance that follows the opening of an abscc!:l-s is closely pro
portioned to it~ sizl', and a largP abscess ca,·ity secretes more pus than a i:;mall one. It is 
true, that after the opening of a chronic aLsces~, a patient who may ha\'e been fairly well 
become . .; fe,·eri~l1, and po<:..;ibl.v exlwusted by hectic; but it $hould be n·membered, that by 
delay, the ab~cc:-os will become larger. and the eoustitutional disturbance as a consequence 
mor(' SC\'ere, whrn the opening ha<:. takf'n pl:H'P. 

Disease of the upper cervical vertebrre.-Di~ea:;c of the upper two crnical 
vertchr..t! and of the occipital articulation is often found, and may be accounted for by the 
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grC'atcr mobili1y of the joint~. nncl consequent Jiabilit.'" of tlte ligaments to sprain and lacera-

~~~~1~of~1~:~~~cb~111~;{n~ 1~::,~~~\:~~:111~~: l~,~~~~,.~t1;1t~ri~1~i:~~~e~ 1:~1~~;~~i·~~;~~(~!~t~!~~ ~~~~!:'o~r,,:: 
~:i~e~;~~l~:~0';1~~;!~';;~;.~~;~~1~:~ 1 ~:.e,;'·~:fu1~~~c~1 is~~~:11isl\i 1~·:~:~1ls~·z~~c~>;a~~eil;1r~, :::e ~~;~,~~ 
trateJ. in Guy's ::\lu!»cum, prep. 10181~, in which a woma,n who had had a stiff neck for 
months coughed 111> the nccrosed odontoid proce~s; recon:ry took place with a stiff neck, 
and four years sub~equently, the woman was following the occupation of a barmaid. 

When thr 1rans,·er:'ie li~ament is diseased, the odontoid proet"::.s may become displac{'<l 
and the cor<l inju rL•d (Guy's ~lusemu, prep. 128!131

). "•hen the clisplaccmcnt is great, 
f'uclden death may take place under the::.e circumstances ; and when partial, more or less 
paralysis may ensue, aceurrling to the amount of pressme the cord bas sustained. Fixed 
pain about the cervical YCrtcbrm with pa.in in the distribution of' the occipital nerves and 

~~~:n1~:~1~(i :;~.~~;~1~~~;l:~11~i~.i~~~~' ~~·tec~:::~c:~I s~:~~~~:~; ~~:~~e~~' 1:~~'.s~1~f,'.~l~,1~~~~~~n~~s~~~1~t~~:;,e~: 
of the patient is very chanu:1erie.1ic; the chi n is tilted up, and all the muscles of the ueck 
become rigid; the patient may even support the head with his hand8. 

TnEAT:llENT must be condtH'tf>d on recognized principles. Tiu• danµ;er of sudden death 
by the disphl.cement of' the bones must be diminished by the application of a support to 
keep the head straight a.nd pre,·ent its falling forwards, and this may be accomplished by 
the application of a collar around 1he neck, passing under the chin with a support em
bracing the h<'acl, or by 8ayn"s jury-mast apparatus (Fig. 88A) . Rest in the horizon1al 
position is, howe,•cr, of greater rnlue, care being obs~n·ed to keep a small firm pillow un 
derneath the neck, to prescr,·e the hollow, and in this way, a<; pointed out by Hilton in 
his classical word on rest, "to lift up the body of the second \'Crtebra and remO\'C the 
odontoid process from the lower part. of the medulla oblongata 1 and thus prevent the fatal 
results of pressure upon it." At the same time the head should be kept at rest by means 
of sand-bags applied laterally. Rf>medies that ha\"e been mentioned in the treatment of 
angular cun·ature of the spine are here of use. In cw;;es of severe gpinal curYature, there 
is good reason to believe llmt the span of life is often shortPnecl, on account of the inter
ference with the re:;;p irato ry and circulatory functions caw•ecl by the deformity. My col
league, Dr. Faggc, has written an interest ing paper on this subject. e Guy's llosp. Hep.,' 
1874.) 

INJURIES AND DISEASES OF THE NERVES. 

' \hen a. nerve is struck or contused, pain is produced, and it may be of a pass ing ting
ling character , 01· of' a far more se,·ere kind, Most people are rcnclc rc<l fami liar with these 
facts, by an occ:LSional blow upon the ulnar nen·e, or what is called the "funny bone." 
' Vhen the blow has been se,·ere, tlic pain may be lac:ting, and the functions of the ncne 
so di~turbcd or i11terfored with as to give rise to los~ of powel' or St:nMtion in the pal'tS 
supplied by the injured nen·e. A man, ret. 29, went to sleep with his elbow resting on a 
table, and when he awoke 1here was complete paralysis both or motion ancl sen!"ation of 
the parts supplied by the uln:tr nerrn. 1\•hen I ~aw him two d:iys afterwards, these symp
tom:;; were n!ry marked; there was also tenderness O\"Cr the nern~ beliind the inner con
dyle; to which spot a blister was applied. In a fortnight retul'ning sensation appeared, 
with some slight power of motion; and in five weeks he was well. This was clearly a 
case of' paralysis of a 1rnn·e from contusion. A man, ret. 46, received a blow upon his 
ulnar nerve against a chair. No pain appeared at the time, but three hours lat.~r, pain 
and numbness t-howcd thcmseh-es, and at t.his time some thickening O\·er the spot could 
be made out. Jn the course of' three weeks these symptoms cfo•appeared anJ recovery 
wa.s complclC. In this case it would appear, as if som~ hemorrhage had taken place into 
the nerve sheath, giving rise to the paralys is, which dis.appeared :ts the blood was absorbed. 

" 7ouNos ot~ NEnvEs. 

When a ncrYe is wounded, pain is pro<luced. and this may be of a passing or more per
mancnL chamcter. Jn ncnous, hysterical subjcNs the ncn·c pain is sometimes severe an<l 
per:3istent, and is t lwn called neuralgia. It may be confined lo a branch of the injun::<l 
nerve, or it may inYoh·e the whole trunk. 

When a ncn·e is dit:ided, complete paralysis of the parts supplied by it follows . lt 
m:iy, hoWC\'cr, reunite, and rt!CO\'cry may thus take place. Paget, in his 1 Lectures on 
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Surgirnl Palholo,r?y.' third edition 1 has related a ca~e of' l'omph·tr clid!-lion of the median 

:~.~;~1~d.in i'·;:~\~~ 1 !~~1:r~n~~n1;~:. ~~~~·l{n1·~~~;c~~c:!c~l:C~)?110~1~~~~:11 ~1~J~~·t~1~· ~1~1~~;~!'.1 a.i!~~ f~~~ 
lowing is another rxarnple in point. A woman, a>t. 30, came to me" ith au inci:;t::tl. wound 
behind the inner condylc of the humcru!':'. The ulnar nern had been completely divided, 
and there was perf'cct paralysis of motion and scm:ation of tile parts supplied by it. The 
edgr:- of the wound were aclju~ted and the arm placed in a i-ling. A month later, she 
returned with a burning pain in the Ii tr le finger," hich ml~ really cold, but red, swollen, 
~hining, and blistered; and, when touched, some slighl sensation was produced. Cotton 
wool and oiled lint were applied, and the arm wns fixed upon a ~traiglit splint. The 
origiirnl wound had nearly liealecl. In lwu weeks the finger looked natural; sensation in 
it and all 01her parts supplied by the nene had improved. J n another month slie retumed 
with the old symptoms a." bad a~ e,·er. Tht'y had reappeared upon the rcmornJ of the 
splint two weeks previously; but on its reapplication with the cot!On wool, they again dis
appeared. The splint was then kept on for two mon1l1s, when sensation became nawral, 
complete repair havi11g taken place in four months. " ·hen seen ~ix months lutcr1 she was 
still well. 

The reel, swollen, sl1inin_g, and blistered condition of a finger cleprind of nerrn force is 
characteristic, and is generally associated with the sensation of a burni11g pain and loss of 
temperature, amounting sometimes to a depres~ion of 9° or 10 Falu·. These symptoms 
arr clearly due to mal-nutrition. \\'hen the nerve repair does not take place, these symp
toms are very apt to return from time to time, on :my change of 1emperature or depression 
of the general power of the patient. "\Yhc::n 1l1e ulnar nene is completely paralyzed, in 
"hich ta~e atrophy of tl1e muscles supplied by it ensues, the aspect of the hand is Yery 
characteristic, the wasting of the intero~~eous muscles, with the abductor indicis (also an 
intero~t:"cous), and all those of 11.e lit1lc fingeri::, gi,,ing rise to a peculiar hollowing of the 
parts between the metacarpal bones wl1i('h is typical. Nerns, when cli,·ided, do not, how
ever, always retmite. \ \"hen a piece has been removed, either by accident or by design, 
as in the operation for tic douloureux, the restoration of function is very rare, though it 

ma_.}1~1~~~
1

~·11-:NT.-Bruised nencs are to be left alone, naturnl procesHes being, as a rule, 
amply F-uflicitmt to effect a cure. \\'lu:n recoYery is slow and aF-soci~llPd with pain in the 
injured part, the application of a small blister is beneficial. W lien a nerve is divided, it 
is well to put the divided ends as cloi::ely in contact as possible; to place the limb in such 
a position ns will preYent any separation of the divided portion; to kPep the paralyzed 
parts \\arm with cotton wool and of an equable temperature, and the whole limb at rest, 
until complete repair has taken place. The application of a suture to a divided nerve is 
a le~i1imate proceeding; though not. howe,·er, uniformly successful. l\Ir. F:well, of 
Slwfficlcl, has rt'cently publishe1l some evidence in favor of the pracLice (''Address on 
Surg('ry," 1 l3riti~h Medical Journal,' August 5th, 1876), and Dr. "'eir :Mitchell has 
shown that in 120 case~ of ncrrn section, regeneration of ncnc took place in most in about 
Rix months(' .American Journal of 1\Jedical Science,' April, 18iG) . "·hen much nerve 
pnin exil:iltt belladonna or opium rubbed down with glycerine is a uice application, and the 
hypodermic injection of morphia is often of much Yaluc. 

Ni-:euALGIA, Tic DoeLocnErx. 

The subject of neuralgia belongs more properly to the phyp:ician than to the surgeon, 
yet the latter is often called upon 10 consider ca~cs of this 1rn1ure. The first point to deter
mine i~ whether lhe pain is due to any local cau~e, and, if 1:;0, to remove it. Thus, a 
decayed tooth too often is the cause of pain in t lie course of' branches of the fifth nerve, 
althougli the tootl1 mny li::we neither ached 11or exhibited any external c"idcnce of decay. 
The prt·s~ure of a small tumor on a nen·e, some irregul:1rity in the bone, or a cicatrix 

~'.µ:~~;~~~f ~i;;~;~(~~~~~~~;;(~~~;~~f~~[~~I~ 
clearly invohed the e.xternal popliteal m.- ne. J made two deep venical inci~ions on either 
cide of the cicatrix, by this means taking tem•iou off the nel've, :mcl affording complete 
relief; six wt:t:h later he was :;till well. 'Yliene,·er neuralgic pain is associated with a 
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cancerous tumor, or come" on after its remo\'al, the surgeon sliould suspect the existence 
of ~ome ~C<'011dary cauCl'rous deposit in tile course of the st•n:-001')' ncr\'e, 

The :;rreut majori1y of ca~es of neural~ia, however, ha\'e a constitutional origin, and 
their cau!-.e is to IJc found in some hereditary tendt•ncy, in dcprcssio11, anxiety, or :some 
obvious derangemc•nt of licnlth, !"ouch as is expres~ed by the term ana:mia. )Jany, too, harn 

~~1~~.~I.ariC~!e~r~Ti:;~~~~;Sgf: 1~~·~'~~11\.~~:~~1::~~1l~;:.~',~~:~·a~~;~ 1,~e~~·cr:.;:'~~:~~~ti~,·~u~~\ 117~\-~rb~~~~ 
formerly :iguc, ~howing the influence of the miasmatic air. The disease known as "tic 
doulourc>ux" is an aftCction of' t!.e fifth ne1Tc and its branche8, Lut any nen·e in tlie boily 
is liable to suftCr. The pain is often very int<'nsc, and recur:; in paroxysms at certain 
homs, or on exposure to draught or cold. 

THEAnrn:\'T.-Thc lrcatmcnt of these cases of ncuralgi:i mui::t lJc regulated entirely by 
their cause. "rhen a loc·al cause can be marle out 1 its remo\"al is the only remedy-for 
examplP, the n'moval of a tooth, of a tumor, or of a bulbous t'xtremity or a nerve. ' Vhen 
hp1ter ia complicates the case, or any uter ine disturbance, tonics are suggested, such as 
iron, zinc, or quinine. and of these full do~es may bf' gi\"(!ll . "'hen malaria appears to 
be the cause, bark or quinine is inrnluable. Jn local neuralgin, more particularly in 
sciatica, the hypodt-rmic injection of morphia in onf'-thir<I or lialf-gmin closes often acts 
as a charm . The fluid should be injecterl in the course of the nern!, a.nd all forms of 
neuralgia is of' value. Chloroform. belladonna, and opium, locally applied, are also 
,·aluable. The general coudition of the patient should always be attended to, and the 
treatment din·cted to its impro,·ement. Good food, fresh air, and tonics, an! always 
ess(•ntials. PurgatiHs arC' seldom necessary, and must be rt'gulated sons not to depress. 
Stimulant!<, lmt not in t"XCCSs, an: of grrat use. Jn females, die condition of' the uterine 
organs should always be carf!t'ully attended to. 

In obstinate cases of neuralgia. the division of the ncn·e has been performed with occa
sional success. lt is not, howeHr, an operation in f':wor of which much cnn bf! said. 
" 'hen the ca11sc of the nt'uralgia is peripheral, it may succeed for a time, but in these 
cases, spontaneous recovery is not unusual i and, when some central mischief is the sourre 
of the pain, the operation is not likely to be of serYicc. 1\e,'erthclcss, in desperate cases, 
the excision of n portion of the offending nerve is a justifiable operation; it ha8 been of 
use, aml may be so again. Sil' J. Fayrer has related in the• l\leclical Times' for 1868 a 
case of sciatica in a syphilitic man, ret. 30, in whom swelling was detected in the nern! 
sheath, and pain was at once relieved by puncturing the part with a knife. 

NECRO:'>IA. 

Any tumor connected with a. nerve is called a neuroma. These neuromata may be of' 
a fibrous or of a fibro-cf'llular kind, and there is reai::on to bclie\"e that tliey han~ an 
inAamma1ory origin. They may be very small, or of largf' dimensions, and when large. 
they may contain cysts. Sometimes they are de,·cloped within the nen·f! sheath; aL 
others they are situated upon it. In a third class the fibrill::c of the nerve trunk appear 
to be sepanucd by the new tissue, or lo become incorporated with tl.e growth . Tbey are 
at times singlf', but more frequently multiple; and occasionally inrnh·e nearly e,·cry 
cerebro-:.pi1ml nC'ne in the body. "Wilks has recorded such a case in the' Path . Soc. 
Trans.,' \'OI. x, in which, after death, neuromata were found all O\"er 1he body, appearing 
as nodules on some nen-es, and as distinct tumors on other8; the nerves appeared of 

~~~~:,·~,:~;;,ti:•,;::·:~,',:~i~:iE!~~:.:~~,~~~~ T~;~:~.0 ~:~J:c:'.~~:?r,:l~~'.i~,:e~ri.:o'~~:::::c~I~: ~~~i:~;; 
many hundreds of such tumors existed; other similar cases might be quoted. 

These tumors ore not painful, as a l'ule; indeed, in the most marked examples of this 
cliscasr, in which the tumors are multiple, they me oftPn not recognizable till after death. 
Pain, howc\'er, i!I. sometimes present, aggl'a'"<ited on prcssnrl', and apparently depending 
mueh upon the mode in wl1icli the nen·e is itwoln,d. This affection is 11ot to be con
founded wiLh the painful subcutaneous tltmor. 

"'hen the ends of a dividf'd nerve become bulbous from fibrinous effusion, what is called 
a traumatic neuroma is formed. ""hen this becomes involved in the cicatrix of a stump, 
ii is an exceedingly painful affoction, and is thought by some 5urgeom~ to be more common 
niter Aap amputations than othc·rs. Jt must be remembered, howenr, that all nen-e 
trunks become more or less bulbous after amputation. 
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TitF..\nn:xT.-Thcre is no reason why neuromata ~hould bt• removed or touched, 
unle.;'I they are large or painful. When from the.;e causes they r<'quire trentmenl, the 
operation should be performed, care being obsernd to dis ... cet the tumor from the nen-e, 
when it is po.;~iLlc, which, howe,·er, can rarely be done. )fany ca.,.es nre on record in 
which large ncuromata h~we been excised with the nen·e trunk and a good recovery has 
followed, t•,·cn with a re::;toration of the functions of the di,·ided nern. Tmumaric neuro
mata should alway::; be excised when causing much pain, but, when as~ociatt.·cl with symp
toms of spinal irritation, which may possibly be due to a neuritis travelling up the affected 
nen·e trunk, 1he forcible stretching of the nel'\·e has Leen recomml'nclc>d by Billroth and 
:Nu~sbaum, and pr:i.cti$ecl by others; but the cases known to me in which it hns been tried 
do not justify me in recommending the practice. lt con~isti; in the frcp exposure of the 
n1•n·e trunk by incision and the application of forcible traction to it bolh proximally and 
dis1ally. The traction has bePn great, as one anthor, in describing the operation as 
applied to the sciatic nervP, says that "the limL of the patient shou ld be lil'ted from the 
table by the sciatic ner\"e." 

Painful subcutaneous tumors.-These tumors are clinicnlly to be separated 
from the neu romata which have just been considered, although they have often doubtless 
been confused witl1 them. They are not, howe,·er, nerve tumors. They were first 
dei'cribecl by 'Vood, in the' Edinburgh l\Iedical Journal' for 1812. They are usually 
single and situated in the subcutaneous tissur, and are rarely ln.rgcr than a. small bean. 
They are encysted, and give to the finger a hard elastic touch. To the eye they 
appear bright yellowish or a pearly white, and are madr of fibro-ccllular or fibrous tissue. 
Jntmse painfulness is their clinical peculiarity, although they h:we no such nerve con
nection as will explain their excessive sensibility. The pain, 8ays Sir J. Paget, is of the 
nature of that morbid state or nerve force which we call neuralgia. 

The painful character of these tumors is Yery peculiar. It is not conslnnt, nor does it 
appear to tl.epcncl upon any injury, and somet imes comes on without :my as,.ignable cause 
or after only the sligl11est touch, the pain beginning in the tumor, gradually increasing in 
intensity and extent till it becomes almost unendurable, darting from the tumor up and 
down the limb or O\'f'r the Lody. The muscles of the limb may likewise be spasmodically 
aflCcted. Thl' paroxysm may last only a few minuks, or may con tinue for hours, and 
sub,,ides as it appears, gradually, leaYing the 1mrts tender that were the seat of pain. 
These painful tumors are most frequent in the female, the neuromata more tn:quent in 
the male. 

T1rnAn1F.NT.-The only treatment id the excision of the growth, which is generally 
cff~ctual. These tumors rarely recur, although Sir J. Jlaget hns recorded one or two 
examplt-s of recurrence. 

CHAPTER VIII. 

DISEASES AND INJURIES OF THE EYE, &c. 

BY C11ARLES HIGGENS. 

EXAMINATION OF THE EYEBALL AND ITS APPENDAGES. 

T11E examina.tion of the eyeball will he considered under four lum<ls :
lst. By the unaided eye. 
2d. By means of' lateral illumination. 
3d. By the ophthalmoscope. 

(a) Direct examination. 
(b) Indirect examination. 

4th. By manipulation. 
The refractt'on of the eyeball, the field of vision, &c., will also receive a short uotice. 

1. EXA'.\II~ATION BY TllE lJNAIDED EYE. 

In order to examine the outer surface of the eyelid~, ocular eonjuncti,·a 1 cornea, anterior 
portion of sclerotic, aqueous chamber, and lachrymal apparatus, it is necessary to place 
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thC' patient in a good light (ns before a window). and direct him nt first to close the eyes, 
then open them widely, and look by turns in different clirt!ction ... 

To t-xamine the palpebral conjunctirn it is necessary to t-vert the upper lid, and to 
draw the lower one downwnrch•. E,·ersion of the upper lid cnn be nccompli!~hed thus: 
The surgeon, standing in front of the patient, should direct him to look downwards and 
rlose the eyes i he should then place the forefinger of one hand upon the lid at the attached 
or upper border of the tarsal cartilage, and make izemle pre~sure downwards and Lack
wards, so as to ransc 1he free edge of the lid to stand away from the eyeball; then place 
l1is thumb bcnc:ath the margin of the lid, and make a slight upward movement, at the 
same time continuing the pressure with the finger i by this nwans the lid will be made to 
turn upon itself n.nd become everted; the lid may also be C\'Crted by pressing a probe 
horizontally upon its outer !\Ul'face, and drawing it upwards by means of the lasht!S, at the 
same time making pr<'SStirf' downwards with t110 probe. 

To examine !he conjunctiYa co,·ering the lower lid, all that is neces~ary is to place the 
finge r up<m the margin of tht lid aocl draw it strongly clowuwards, when its eonjunctival 
surt'ar:e will become t!xposed. 

NOR)IAL .APPEAltA~CES. 

The outer surface of the eyelids is ro,·ered by soft delicate skin, which is thrown into 
fold::. on every contraction of the orbieularis; their free margim are of some thickness. 
}""rom the ouler edge of this free margin project the lm;hes in two or three rows, tho,;:e of 
the upper lid being thicker and longer than those of the lower. The la.she~ exiend along 
the whole outer edge of each lid, but are much fewer and more delicate in that portion 
exten<ling from the tear punctum to the inner canthus. 

The inner edge of each margin is occupied by the orifices of the Mcibomi:m glands, 
which are seen as a close set of yellowish points. The ocular conJunctira. is smooth, 
moist, shining, and transparent, allowing the white sclerotic to show plainly through it; 
a few vessels are generally i'Cen running from the outer and inner cunthi towards the 
cornea, but tht>se are perfectly consistent with a healthy condition of the membrane. 
The caruncle and semilunur fold occupy the space immeclia1cly external to tlie inner 
canthus, the former appearing as a small red<lish·gray projection, the la.Iler :-is :i well. 
defined pinkish fold. 'l'he pnlpebral conJnnctiva is also smooth, moist, shining, and trans 
parent, and apprars to ha\'C somewhat of a yellowish color from the tarsal cartilage, to 
which it is closely nnd evenly united, showing through ir. Tlu~t portion of conjuncti\·a 
reflected from the lids to the globe (For11ix) appears somewhat thickened and wriukled, 
and is slightly more vascular than the ocular and palpebral portions. 

Ceru~in parts of the conjunctiva require to be specially examined. The portions next 
the thickened margin of the lid, the fornix, and about the cnrunclt', are the most likely 
situations for the lodgm(•nt of a foreign body. That portion CO\'Cring the attached border 
of the tarsal cartilage al110 should be noticed, as it is here that granular oplithalmia mani
fests itself' most plainly. 

The comea is smooth, shining, and perfectly transparent throughout, except in the case 
of old people. in whom a blui~h-whi1e rim (arcus stmilis) is often seen occupying more or 
less of the structure, somewhat within its margin; no blood\'essels arc seen on its surface 
or in its 1mbstance. 

The anterior portion of the sclerotic is pearly white, or of a pale bluish tint, nnd shining. 
It is plainly Yisiblc through the transparent conjunctirn co,·ering it; some tine vascular 
twigs may occasionally be seen traversing it in front of its equatorial region. The aqueous 
chamber is tilled by the aqueous humor, which is transparent, colorless, 11nd of such quan
tity as to preserve the proper cur,•ature of the cornea without causing tension, or allowing 
of laxity, and to keep it sepamted from the iris by a considerable interval. 

J'he iris rnrics in color in different individuals; it is bright and smooth, presenting in 
health no appearance of bloodvessels. Its plane is exactly ,·ertical; the pupil, situated 
somewhat to the inner side of the centre of the iris, is perfectly circular, and dilates and 
contracts quickly with varititions of light. 

The examination of the lachrymal apparatus gives chi<1fly negative re!mlts; the 
position of' the tear puncta closely in con tart with the ocular conjunctiva must be notict!<l; 
pressure with the finger o\'er the lachrymal i'ac causes no t:i'cape of fluid through the 
puncrn, neither can the lachrymal gland be folt or seen in n normal condition of the parts. 
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II. ExA)t1NAT1ox BY LATERAL J1.Ln11sAT1ox. 

By thi1' method all the parts mentioned aboYe are seen more clenrly; minute foreign 
bodies, slight opacities of' the cornea, &c., which might be overlooked in ex:1 mining with 
the unaided eye, are discon~red, and in addition the whole of the lens and the anterior 
portion of the Yirtreous can mo~t satisfactorily be look t:J into. 

The me1hod of examination should be as follows: The pntient should be seated in a 
dark room (the pupil h:wing been 1)1"c\·iously dilated with atropine), and a lamp placed at 
about two feet <liistancc on the left, and rather in front of his face. The surgeon should 
stand nearly in front, or rather to the patient's right. side, and facing him; he should then 
take in hiis right hand a bicoll\·cx lens of about two and a lialf inches' focal !tmgth,1 and 
with it conccntrnte the light on the surfo.ce of the cornea; with a little manceuvring he 
will find thnt li e can throw the light through the pupil to a considerable depth into the 
eye. The patic11t should be told to look in various directions, so that. all parts of the 
anterior portio11 of the eye may be examined. 

The results oLtaincd Ly l:ucral illumination a.re chiefly negnth·e. The lens in health is 
perfectly tr:rnspart•n t, and iu youth is nearly colorlt!SS. but some IJluish lines showing its 
di\'ision into different segments ca.n be recognized by careful examination. As age 
ad\'anccs, these lines become more marked, and the whole lens appears of a bluish gray 
color, though its trnnspn.rcncy is still unaffected. 

Behind 1lie lens all appears dark, but any tumor, hemorrhage, &c., occupying the ante· 
rior part of 1he Yitreous would be discon:red . 

lt 5hould be notict"d in the examination by lateral illumination that opacities of' the 
cornea, &c., always appear with greatest distinctness on the side which is farthest from 
th<' light. A second lens may also be used to magnif)' the parts illuminated by means of 
the fir:st. 

III. ExAMINATlO~ BY THE OP11T11AL:-.roscoPE. 

De.<:cription of the instrument.-The ophthalmoscope, as u:;ed at. the present. day, con. 
sists essentially of a mirror of silvered gla.<ss or polished metal, lrn.ving a central opening, 
with certain accessory portions in the shape of COn\·ex lenses of different foci, used as 
olJjective lenses; clips and other contri\'ances for holding ocular lenses behind the sight 
hole ot' the ophthalmoscope, together with the ocubw lenses themselves. The ophthalmo. 
scope since its introduction has un<lergone innumcrnble modifications, both in principle 
and detail; the number of different instruments now in use being nearly, or quite, as 
great as that of ophthalmic surgeons.. 

The most u"eful form of ophthalmoscope is tl1at of Liebreich i the latest modification 
(Fig. 89) of this instrument consists of a sih·cn~d glass concave mirror of about eight 

inches' focal length, having a central opening in the silvering of 
F10. 89. n line and. a half diamc•ter. The mirror is fixed in a metal back, 

lrn\·ing a central perforation ahoul double the diameter of the 
opening in the sih·ering. Upon the metal back is fixed a clip for 
the purpose of holding an ocular lens; the back is screwed to a 
handle about two and a quarter inches long. The acces:-:ory por
tions consist of two object lense1' of two and a half and three 
in chc~' focal lengt h respecti\·ely,2 and fi\•e oculnr lenses-two 
convex, of six and twelve inches positive foci ;3 three conca,·e, of 
eight, twelve, and twenty-four inr.hes neg:nti\'e foci ;4 all are made 
to fit into the above-mentioned clip. A very convenient case con. 
tains the whole. 

lllethod of using the ophtlwlmoscope.-Therc are two methods 
of using this instrument. The first, which requires much prac~ 
ticc, is called the direct method of examination, 01· examination ot 
the erect image, with the ophthalmoscope alone, without the aid 

Llebreich·~ ophthalraoecope. of a bico1wex object lens. 

1 A 11·11s or two and a half inches' focal length is about equal to one of sixteen dioptrics in the 
uwtrical system (seep. 223). 

2 ::5ixlct·n ancl thirteen dioptrics, m<>trical system. 
3 \bout st•\•en and threPdioptrics, con\"f'X . 

~ \bout th-1:, three, and one decimal five dioptrics, concave. 
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The serond, which is much the ea!3ier of the two, is called the indir<'ct method, or 
exami nation of tl1e im:erted image : in it both the ophthalmoscope am! a bicomex lens 
arc u~NI. 
. Direct ophthalmoscopic examination.-1n this metho<l a Yirtual erect image 

~~:~:~~~:~~:~hind the eye is seen. The cx:unination is conducted in the following 

The patient being seated in a dark room, a gas or other lamp (gns being preferable) 
should be placed at the i;ide corre-.ponding to 1he examined eye. on a level with it, but so 
si1ua1ed as to leaYe the cornea in shade; he should then be directed to look forwards and 
a liule upwards, al $ome distant object, and to keep the eyes as sttc>ady as po~siblt:. 

Suppo!o<ing the right eye to be exi.mined, the lamp should be placed at the patient's 
right side; the observer, standing in front at a distance of eighteen inches or two feet, 
should ta.kc the ophthalmo~cope in his right hand, look !11rough the sigh t hole with the 
right eye, and rrflect the light from the lamp through the pupil of the patient's right eye. 
lf the exn.mi1iatio11 be conducted properly, the pupil will appf'ar of a Lrigl1t red color. 
The ob~ener should then look for the optic disk, which is situated rather to tlir inner side 
of the axis of the eyeball; he will know that the disk is in view from tlie alteration in 
colol' of the pupil. ,;.hich will turn from re-d to while, or pinkish white. Having obtained 
the peculiar reflection of the optic di:o;k, the observer (taking care to relax his O\\n accom
modation) should approach the eye until an intl'rrnl of only two inches .separates hi:; 
cornea from that of the examined eye. Some difficulty will be experienced in keeping 
the eye illuminated, inrreasi.ng as the distance between tile obsened and the obser,·er 
becomes less; this, however, will be overcome by practice. ·whcn the ob!:'erYcrl eye has 
been approached to within a dislance of two to three iuclies (suppo."ing both tlie examin 
ing und examiue<l eye to be emmetropic), a distin('t erccL and greatly magnified image of 
the: parts occupying the fundus of the latter should be obtained; mo::,t obsen·ers will, 
howe\'er, find the image sh:\rpened in out line and detail Uy using a. weak concave lens 
behind the sight hole of the ophthalmo:;eope. Should either the observer or paticnt be 
myopic, it will be found necessary, in order to examine the ert>cl image, to place behind 
the sight hole of the ophthalmoseope a concan~ lem1, which rather more than neutralizes 
the existing ametropia. 

The examination of the erect image, although requiring considerably more practice 
than that of the inrnrted, should ne,·cr be neglected, as it gives much more satisfactory 
evidence of minute changes in the fundus oculi, all the pitrts being seen liighly magnified 
(about 1.J! times) . lt gi\'es, however, a less cxtensi\'e field of vision, on account of the 
size of the objects, which only allows small portions of them to be seen through the pupil 
at one time. 

The optic disk, rctinal \"CSsels, and other parts occupying the funclus, i::hould be exam
ined by looking in different directions through t.he pupil ; the obsernd eye being kept 
steadily fixed during the examination upon ~ome distant and suitably situated object. 

The right eye having been exami ned, the lamp should be placed on the patient's left 
side, nnd the manccuvre repeated; tht: obsen·er using the lcft hand and left eye, instead 
of the right hand and right eye. The condition of refraction of tl1e eye can be diagnoscd 
by the direct method of exami nation . (Seep. 224.) 

Indirect ophthalmoscopic examination.-} n this ml'thod of examination an 
i1wertcd aerial imuge of the fundus oculi is formed by the intnpositiou of a bicon\'eX lens 
between the obscner and obscr\'ed eye. (See }"'ig. 90.) 

The posi1ion of the lmtient o.nd obsen·er should Le the same as for the direct examina
tion; the .same lamp al.so can be used, but should be placed rather fur1her back and kept 
011 the patient's left side dul'ing the examina1ion of either eye. The ophthalmoscope 
should be held in the same manner and the light reflected through the pupil n:s detailed 
above; but the reel reflection ha ving been obtaim:d. the obscn·er must not approach the 
eye, but remain nt a dist a Hee or about eigli1ecn incht:s. 

'l'lte pnticnt shou ld be dirtctcd to look at :some di~tant object so situated 1\iat the axis 
of the obsen·ecl eye is turned somewhat inwanb i this brings the op1ic lli:-k (" hich lil'S 
somewl1at to the inner side or the optic axis) oppo:o;itt the ophthalmo::.l.'opc, and i1.s pecufou· 
bright reflection will be at one~ ob.served. 

The biconnx len::: should tla•n be held in front of tllP obserYcd eye at a rlistancc about 
equul to its own focal length from 1he cornea, and ~teadicd by the ob~crvt'r n• ... ting his 
ring and little fingers on the patif'nt's brow. Hy this means an inn:rted image of the 
optic disk und Ye:::sels of tho retiua is immediately .seen, which, although apt arcntly 
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within the eye, is in reality formed in the air betwe«>n the ob~<'HCT and the biconvrx 
lenz;, and (in emmctropia) at a distance from the latter corrc:-.pomling 10 its focal length. 

Fir.. 90. 

A~ 
From Carter's traoslatiou of' Zander on the Ophthalmoaeope.' A, Obsen•er's, B, ob@erved eye. F, The ll~bt. S, 

Tho mirror. I., tlie hleonvl'x lens. 1 {l, Some portion of tho reUua, or the disk. -.' f#, lt8 Inverted aerial image 
formed bern·eenthemlrrornudbicouvex lens. 

Ir the image of the disk appear indistinct, the observer may be sure that his own eye is 
not accommodated for the distance at which the image is situated, which is, in reality, 
shorter by ~Orne inches than it appears to be. Should this be the CH~c, 1he obsen-er must 
increase the tension of his accommodation, or withdraw somewhat furtht!r from the 
ob~erved eye. 

A better method, howC\·er, than either of the foregoing, is to employ habitually, behind 
the sight hole of' the ophthalmoscope, a. com·ex ocular lens of about ten or twdve inches1 

focal lcng:Lh . If this is done, a clear and well-defined image will always be obtainetl 
without tension of accommodation, provided precautions be taken that the distance between 
the obf'en•er's eye and the image be not greater titan the focal length of the convex 
ocnlar lens. 

The disk and 1•arts immediately surrounding having been examined, the patient should 
be directed LO look straight forward, so as to bring the n·gion of the yellow !:ipOt opposite 
the ophtlrnlmo::.cope; this hadng been carefully examined, the eye should be turned 
upward.,, downwards, to the right and left, so that all parts of the funclus may be examined 
in turn. 

Jn the indirect method of examination the observer should use his right eye, and hold 
the ophthalmoscope in his right hand and the biconvex lens in his left in t!Xamination of 
the right eye, and t-•ice versa in examination of the left. 

DU'FICULTIES OF 0PHTI:IAL:IIOSCOPIC EXA)l!NATION. 

Considerable practice is required in order to become proficient in the use of the oph
thalmoscope; the beginner wil1 be frequently much disheartened at his want of sueCCt<s. 
Some of the clitficulties are only to be o'·ercorne by practice, others are ea;;;ily remedied. 
Reflections of the mirror from the two surfact'S of the object lens often prove vt>ry trouble
some i the inconnnicnce arising from this source is obviated by holding the Jens some
what obliquely, when the two images will recede from each 01her and lc;;we a clear space 
between them. Hetlection from the surface of the cornea may be troublesome, but can 
usually be overcome by a litrle manreuvring. Contraction of the pupil is also an insur
mountable obstacle to the beginner, but can be removed by dilatation wi1h atropine i for 
this purpose a solution or one grain to one ounce of water :;hould be dropped into the eye 
about half an hour before the examination is made; or the patient may be ordered to use 
a solution of onc-dghth grain to one ounce two or three tinws on the day pre1·eding it. 
"rhen expt!ricnce lu\s been g-ained, however, atropine ran be di~pcn~cd with, except in 
some few cases, or in those wht!re it is necessary to make a very careful examination by 
lateral illumination. 

If the patient be direcled to look at a distant object the accommodation is relaxed, and 
sufficient increase in the pupillary area will generally take place. 

E\'t!ry ophthalmoscopic f'xamination should Ue conducted on a certain definite system. 
'l'he first step should be to examine the eoudition of the refractive me<lia by lateral 

illumination. 
Next, the condition of refraction of the eye an<l the state of the vitreous chamber should 

be ascertained Ly th!.! direct method of examination. 

1 Four or threedioptrics. 
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Thirdly, a general ~11rn'r of the fundus oculi should be mncle hy the indirect mE>thod. 
And fourtM,IJ, irny abnormalities having been dis<·o,·erc<l Uy the indirect examination 

should Uc fully and cnrefully ~tudiecl in detail Ly the direct melhod. 
If this systC'matic plan of 1:xn.mination he carefully carried out few mi:itakes will Le 

made, and no abnormality of importance is likely to be O\'erlookc<l. 

Xo1n1AL APPEAl?AXCE OF PAHTS SEE~ UY Tim OP11T11AL'IIOS COPF:. 

L:J~:.~l rt1~··:~~.~:~:ti~~1~<~::~~ ;~~~~Z~J ~~·'•~~~~1~1;~r~:1L~'.nor, len~, and ,·itrcous), as stated under 

The retina is C'ither quite trnnsparent and rolorle:::.s, or in durk ryc·s mny appear as a 
faintly p;rny cloml1 con• ring the clioroid; its position is marked liy I hat ol' its blooclve~sels. 
The bright r<·d rcRl•ction JWCYiously mentioned is due to the blood in the choroid; the 
clPplh in color of' the rcflf·ction Yarics with the nmoun! of pigml'nlation of this nLScular 
tunic-in blue or gray (•ye~ it is light rf'd, in dark Olll'S of a mueh deeper tint, and in the 
nP~ro app(':trs to b(' dnrk blue. The pnrt;; of the furnlus ocu li rPquiring $pecial attention 
nre the optic di~k aml parts immediately surrounJing it, and the region of' the yellow 
spot. 

The cli;;k appears at first sight to be of an uniform pale pink color, but on clo$Cr exami
nntion diftCrcnt portions are found lo pre:;ent different 1'>l1ades. 

1 ts centre is pale, or even white; next lo tltic: succeedi.. n zone of pink, this being again 
bounded by an apparently double border of lighter color. The pale appenrance of the 
ccntra.1 portion of the di~k is caused by connccli,·e tisc:ue surrounding the liloolh-e~s.cls in 
this situation. The succ{·cdin~ pink zone consiRtc: entirely of' nerYe-fibres and delicate 
capillaries. The outer pale double border io formed hr the mar~ins of the sclerotic and 
choroi1lal ring-;, 1 which do not accurately CO\'Cr 4.!ach other, the ehoroidal ring being some
what ~rcatl'r in diameter th:m the sclerotic opening. the margin of which, being left 
unc·on•red by pig:nH.'nt. i-hines throu~h the transparent m•n·e-fibrrs. 

Both the white central portion and the ouier ring are in some ca:::es so distinctly marked 
that the appt•nrance produced might be laken Ly :rn incxpcricncecl ob~cn·er as e,·itlencc 
of di5l.(·a~r, but both conditions an: perfectly cons i$iknt with hcnlth. From the pa.le cen
tral portion of the di1'k protced the retinal bloodn-~sels; these appear upon i1s surface 
usually at the ~ame poi11t1 but may cmerg-e separately or in g-roups of two 01· three. 

As a rule a.bout eiµ;ht Vl•sscls arc seen, upon 01· close to the tli:.;k, four of' t.hcse being 
arteries, with a corre~ponding number of ninR; two of t•:u·h pn.:-s upwards and a like 
number downwards, to b(• distributed O\'Cr the rc1i1m. The ln.tC'ral branches are comparn
tivcl_Y ini;igni(kant, and nrc ginn off from the principal trunks, either upon the nene 
surface or in the rc1i1m 1war itR nrnrgin. 

The veins are di~tinµ;ui:;hed from the ar!eriC!' by being of p;r(•ater calibre, the proportion 
being :il.Jout three lo two. There is also a diffort•nc·c in <'Olor bt•twcen the two, the veins 
beinµ- the darker; the a.rleries arc marked by a double contour, and their central portion 
is irmch li~httr than their bordC'rs. 

Occ:1~ionally a dark spot is noticed in one of the YCs::;els at it" origin or termination in 
the di:.;k, Thi~ might be taken for a clo1 1 but the app<':\ra11cc is caused by a peculiar 
nrrangcment of the Ycsscl, wliich at this point is sce11, as it were, on tnd and fore
shor1t.•nc1l. 

Spontaneous pul:::ation of some of the retinal i·eins may al:;o be obsen·ed; the occurrence 
of venous pulsation is, howeYcr, perfectly consistent with ht:iltli, :rnd has no pathologica.1 
import. 

Jn any eye, pnl~ation, both al'teria.l and ,·enous, can bl' produced hr prc:::.surc upon the 
globe, but shou ld it occur spontaneously in the arteries has the gra,·est significance. (See 
Gh.tucoma.) 

.Aso'L\LJES OF Orne D1sK, &c., co~s 1 STF~N"T w1Tu lIE ,\LTH. 

Certain phrnomcna arc not unfrequcnily observed with the ophthalmo~cope, which, 
although l'Ontrary to the condition usually met with, are perfectly consistent witli a normal 
state of the parts. 

The appearanl'l'S c:rnsed by the connectiYc li$sue surrounding the central \'Csscls. the 
oceurrl'llCl' of pu)..;ation, unusu:\I distribution, and t.•xi..;tcncc of' dark spots in the latter, 
togetlicl' with till' unu$ual distinctness of the sclerotic ring, ha Ye Leen already mentioned. 

Other anomalies are-
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1. A dark crescentic figure bordering some portion of the mar~in of tlw disk. This 
appearance is c:u1!<.ed by a peculiar arr:mgemenl of the chon.1idal pigment; it is congenital. 

2. Variations in dept/1 of color of the disk are frequently met with. Due regard must 
be had to the color of the surrounding fundus in forming an opinion n" to whether the 
tint in any particular case is so much deepened or lcs~ene<l as to con"titute a clisea,i:::ed 
condition. 

In light eyes the di~k appears much redder than in dark, the apparent difft·rence l>e ing 
due more to contrast with the surrounding parts than to actual d1an~e in color. 

Slight deviations are ouly to be determined by careful examination and long experi
ence. 

3. Exrlwation of the optic di1>k.-Not unfrequently a sloping or <'Ven abrllpt depression 
is met with occupying the centre of the disk, but usually extending somewhat further 
towards the yellow spot than in other dircction!l.. The whole nerve surface, however, is 
never incltulNl in the cup; the nissels do not bend under its eJge, tht.•it· calibre is not 
altered, neither is i.pontaneous arterial pulsation observed, as may be the case in the t•xca
vation of' glau('oma. (See G laucomn..) 

4. Persistence of tlte lt.11aloid artery.-Occa'!ionally a small whitish cord may be seen 
extending from the ccn1re of the disk to the back of the lens; it is the remains of a vessel 
which, during frctal life, nourished the latter structure. 

5. Senile clwnges.-As age ach·ances, the refr::ictive media become less transparent, the 
retina :rrows somewhat hazy, and the disk appears whiter than natural. 

6 . .An appearance of white wisp-like patches, extending from some part of the margin 
of the disk O\'Cr the SUl'l'OUn<ling f'undus. These patches Imm irregular ja.gged borders, 
and aru of'ten of considerable size; the retinal \·es~els pa,:s through and ar<: ob:-orurcd by 
them. Occasionally white threads may be continued for a con:;itlcrable distance along 
the i:.ides of the vessels. 

The patches are caused by the opaque nerve-sheaths which sliould end at the Jamina 
cribo::.a, being accidentally continued beyond this point into the transparent retina; they 
are congenital, and do not interft!re with \'ision. 

7 . The choroidal \'Cssels are at times (especially in light eyes) very plainly ,-isible 
appearing as an irregular network of pale pink bands. 

'l'he region of the yellow spot presents in health no very marked ophtha.lmoseopic sign::., 
but requires spec in.l notice, as it is frequently the seat. of pa1l1ologic:d lesions. In the 
normal condition it is reco~nized by the absence of bloodvesscl1', which app<'ar to avoid 
this part of the retina, and pass abo-..·e and below it; by som<' deepening in color, a nd 
occasionally an indistinct, <lark, tranS\'ersely om! figure can be detccLC<l. 

IV. EXA)IJ~ATION BY MANIPULATION. 

The fomth method of examination, by manipulation, consists simply in ascertaining 
the tension of the globe by digital pressure. The examination should be conducted a..s 
follows: 

The patient being directed to look downwards and close the eye gently, but not to 
screw up the li<ls, the surgeon should make gentle alternate presgure with the foreting<·r of 
each hand placed upon tlic clo.:-ed upper lid; the pressure should be made in a direction 
backwards and somewhat downwards, so as to compress the globe against the floor of 
the orbit. 

Jn health the eyeball is firm, tense, and semi-fluctuating; in dise:v•e the ten::ion may 
deviate in the direction of' increase or decrease. The degree of lensiou •nay be expressed 
as follows: 

If normal, ac; Tn; if a.hove par, as T + 1, T + 2, T + 3, according to the amount of 
increas<'; if below par, as T-1 1 T-2, T-3. If :i doubt exist, as T +?or T-?, 
according as the doubt is on the side of increase or dccrcai:;c. 

REFRACTION, ACCOMMODATION, ACUTENESS, AND FIELD OF VISION. 

De.finition.-By refraction of the eye we understand the power which the refractive 
media (cornea, lnnnor:-., and lens) poi:;scss by ''irtuc of their Clll'\'n,tures and densities of 
brin~ing together parallel rays of light, and forming them into an image at a certain ~pot 
known as the principal focus of the nifracti\·e or dioptric sy:;tem). 1oitl1out the employ

ment of any adjusting power. 
Tlte refraction is said to be normal or abnormal according to the position of the relina 
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with rPg:nrd to the focus of the dioptric system . The former condition is known as emme. 
tropfo, thf' hllh'r ns ametropia, the terms normal and abnormal being seldom applied. 

Emmetropia.-The cmml'tropic eye (Fig. 91 a) is of ~uc:h i\ ~hape that the reiina 
is 8itu:~tcd at the foc.:us of the dioptric syste11t, and in !'Ucha position that a distinct and 
inwrtNI image of nny ohject (t!te rays of lig!tt proceeding from wlticlt are parallel) is 
formed upon the layer of rod::: and cones. 

Ametropia.-The ametropic eye differs from the cmmctropic in two oppo!'ite direc . 
tions; the deviations are know n as anomalies of r~frartion. ln the first and (in this 
country)' mo~t ('Ommonly met with anomaly the retina lies wilfiin the focus of the dioptric 
system ; that is to ~ay, the axis of the eyeball is too shor t from before backwards; and 
ima~cs of objc..•cts, the rays of light proceeding from which are parallel , a.re fo rmed Leh ind 
the retina in ,;;tt'ad of in its subdtance This anomaly is known as h!Jpermetropia, or far 
s ight (see Fig. 9 1, b). 

Fm. 91.2 

From Donders, 'Accommodation and Refraction or the Eye.' a. Emmetropla. b. llypermetropiit. c. Myopia. 

To the s(·cond anomaly a n oppor-;ite slate of thi11gs pertains; the axis of th" cyeb:ill 
from before backwards is too long. consequently tile retinr~ comes to lie 0111s i1le the focus 
of the dioptric sptcm, nnd the image of a n object, the rays of ligh t corning from which 
are parallel, is formed in front of it. This anomaly is known as myopia, or short sight 
(see Fig. 9 1, c) . 

'Plie diagnosis of anomalies of refraction can be made by !rial with lern~cs, or by direct 
ophthalmos.copic examination. Jf we wish to dia.gnost' and mca,.;urc the deg:ree of anoma
lies of refraction by trial with lenses we must lie pro,·icled with a scL of' tria l glasses and a 
Look of S11elle11's tc!'t types (seep. 22G). 

The trial gJa..,~co::, which are now coming very gt•ncrally into use, arc arranged according 
to what is known as the "metrical sys tem." The unit in this 8ystem is a ll'ns of one 
mrtre fol'al lrngth ; it i5i cnllcd a "dioptric" ( = D). A if'ns of two dioptrics is double the 
strength of that of one dioptric, a.n<I has a focal length of half a ml'tre (fifty centimetres), 
and so on. The box of trial gla;;;,~es contains convex an<l concarn spherical a nd cy lindrical 
lenseR. It N•n be obtained from any good optici:m . 

\Ve test refraction wi th Jcnsl'S as fo llows :-llaYing- placed our patil·nt nt G nwtres from 
the sheet on which nre printed lctt f' l'S from D =G3 to D=GO, we di r(•ct him to look towards 
it. Should he bt> hype l'mclropic he will be ab le to rn:~ke out all or mo;:;t of the letters; he 
will already ha.\·c told us th:it he can not sec to do near work or read for any length of time 

1 It is grn('rnlly lwlie\·ed nmongst English, nnd is also 1·C'ported hy contin('nta\ ophthrtlmologists, 
that in t h is country h.v1wrnH'tropia is of more frequent occurn•11<·1• than myopin. It nppears to me 
that the l'C\"('l'Se may obtain. \\'e are rnrf'ly in hospital practice C'OHsultcd nhout <.;\ight myopia, as it 
g in•s no inoonvenienct•. On the otht•r hand, a very slight d('gr('(' of hypt•rml'tropin mny incapnci
tnttJ tl11• 11C'mpstrt''1S, skillt•d nwdiani<', or cll>rk, so that whereas we gt•t all dl·grec:; of hypl'rmt'lro1lia, 

w~ 31~~ ~:~:e ~t';~~irt~~n~o ~:, t~\~'0~:~: 1;~~~~~~~~c~o~~:11i~~J~~~~ of the dioptric ~y;;t1•111-j in b and c the 
abnormnl position ortlw rt>linn. 

'Till' smnllt•r h·tt('rll ll=!':i, 0=4, D=3, &<'., plnced nt their pro1)l'r distanccs 1 will <lo t•qually 
well if Wl' ha\·e not n dbtancc of ti metres at disposal. 
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without the eyes becomin~ fatigued and \'ision :rrowing misty. 1\~e a.::rertnin how m:rny 
of the letters can be rea<l by each eye separately. Sliould both eyes rc:Lcl thc :;anw lcut·rs:, 
we holtl before them co1wex g:lns,;:es, beginning with + 1 D, and continue tho trial until 
we l1:wc ascertained the stro11gPst com:ex lens. with which the greatest a11ainablc acutem~ss 
of vision is still maintained. Thus, suppo~ing our patient reads D= G flt 6 UH:>lrc,;:, we 
find the strongest convex lens with which he can still read D= G; sho11ld he read D= 12 
without a co1wcx lens, and D = G by the aid of one, we find the strongc:00t with which he 
can still rC'ad D= 6; if we cannot impro,·e vision, so that he reads more than D= 1 :l, 
we find the strongest corwex glass with which he can still read D = l :l, and so on. Should 
there be a diffCrcnce between the two eyes, we must test the refraction of each separately, 
ket•ping oaf" co,·cred during the trial of the other. The strongest convex lens which still 
allows the patient to see as wt:ll :1t a distance as is po~sible, either with or without the aid 
of glasses, shows a part of the accornmoclatirn power which he was obligl•d to exercise in 
onler to bring parallel ray:; of li~ht to a focus upon the retina of his too short eye. The 
employment of such a lens prevt'nts this waste of accommodation, and rescn·cs it, to be 
used when I"C'(tllired for near work. 

81iould our patient be myopic, he will prohnhly tell us that he is near.sighted; he will 
make out but few or none of the letters at G metn·s; if the small types be µfrcn him to 
read, he will hold them near the eyes, but will make out the smalles1, pro,·i<le<l the book 
be held clo~e enough . 

\\Te notice at what distance the small types can be read by each eye separately, and, as 
in hypermctropia, if therC' be no difference between the two test their refraction together. 

\\\! tell our patient to look towards tlie sheet on which are the letters from D= G to 
D=GO, and hold before his eyes concave lenses beginning with that the ncgati\·e focal 
Jcn).!,'tli of which corresponds to the distance at which small types are rend. 

Thus, if the small types can be read at twenty centimetrf's, we begi11 the trial with a 
lens of;) D, the negative focal length of which is twenty centimetreg. 

\\" e continue the trial until we h:n·e found the ·weakest concm:e lens with which distant 
letters can he most plainly seen. Should our patient hy the aid of any con<·u,·c lens be 
nhle 10 read D=G at G nwtres, we find the weakest with which D=fi can ;o;till be read. 
Should he Le able only to make out D=2J, D= 12, &c., we must still find the weake8t 
concave lens with which the best vision is attain:ible. 

A;:, in hypermetropia., should there be a diflCrence between the two eyes, we test each 

ey~,;:P,~~,;~~t~\;~ careful to ascertain the weakest lens with which the best yj~ion for cli~tant 
1ctt<'rs is attainable, bC'cause we wish only to so open out tlie pencil of parallel rays of light 
as to allow of their being brought to a focus in the retinn of the too long eyeball. 

Jf we gi,·(' too strong a lens our patient will sec cqnnlly well; but then we h~we opened 
out the pencil of parallel rays too much, and he must use his accommodati,-e power in 
ortlcr to overcome the exces;:,i,·e din:!rgence. 

Jn the diagnosis and measurement of anomalies of refraction hy direct ophthalmo:::.copic 
examination we act upon the same principles as in th•• diagnosis by lrial with lenses; with 
thif'I exception, however, tlmt we use our own l'YC as a tesL, inf'tcatl of the p:lticnt's Yision. 

As sta.tNI at p. 219, nothing of tile details of the funtlus of tlie emmctropic eye can be 
clearl,11 made out until we have approached it very near. Now, on the contrary, ~liould 
an_v ohjl'ct occupying the fundus be cle<uly seen, whilst we are still separated from the 
oh.~en-<•cl eye by a considerable interval, we may be certain that we Jia,·e to deal with an 
anomaly of refraction. 

The question now arise~, Is the ca.'-e one of hypermt•tropia or myopia? \\" e answer the 
ciur-;tion by ascertaining whether the object we see is vit•wed in an erect or i1wcrted posi. 
tion. Jf the formf'l" 1 the eye is hypermetropic, if the latter, it is myopic. \\~e c~rn ascertain 
the position of the im:igP by moving om· heml from side to side. If the image be erect, it 
will move in the ~ame, if inverted, in an oppo.~it<•, dirC'ction to tl1e mo,·cmcnts of the head. 

1f we wi1'h to ascertain the a.mount of hypcrmctropia or myopia pre~cnt, we take one of 
the oplithalmo;;:cope5 mentioned helow; go as close a .. -; po:"tsible to the 1>•~tient's eye, revolve 
tlic !en!-; containing disks p13red at the back of the in-;trument until we have a . .:;certaincd, 
in hyp<•rmetropia, tlm strongt.'1'l c01wcx, in myopia. the weakest concaYc, lens with which 
we can still sec clearly the optic disk and retinal ,·c:-:.:;ek 

Thr number of dioptrics of the strongest convex or wenkest conca,-e !en" with which the 

fsr~~~~:,~ 1~'\~~~ii171:b~ee;~~~e~~:~ ~~.~~::;~~~~}?,r ~g~~~11t ~~~t~:~ i:h~\il~ 11~1~~:H~:i:~~~~ ~;~;·~~:e:I~~;~;~ 
or more clearly through a convex lens of two dioptrics has a hypermetropia of 2 D, an eye 
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of which the acull'nc:;s of vision is most improved by a conca,·e of lens o" three dioptrics 
has a myopia of 3 D, and ~o on. 

The same hold:-; good in lhe meao;;urement of anomalies of refraction by the ophthalmo
srope. Tiu· strongl':'t .._-on,·ex lens in a case of hypermetropia, the wcnkc~t concave in one 
of myopia, throup;h which a clear view of the fund us can still be ol1taincd, expresses the 
degree of' "umelropia" present. 

Two ,·ery useful ophtlialmoscopes, by means of which anomalies of refraction cannot 
only be diag110Q,1•d, but also accurately measured, ha,·e been dc,' isecl, one (Fig. 92) by 
l\Ir. Charll';; J. Oldham, of Brighton (see 
1 Ht•portof Fourth Oplitha.lmic Congress,' F10. 92. 
USi2), and anotht•r by Mr. W. L. Purves; 
the latter is, 1think,1hc more COJ1"enient 
of the two. 1 

The TREAT)t l~NT of o.nomalies of re
fraction consists mainly in neutralizing 
the defect by sui1ablc ~plterical lenses. 
'\' e must, how(•,·cr, in myopia take care 
not to girn too .':!trong glas!ieS. 

For t'urrher inform;_uion on the subject 
of refraction the 1·c:ull•r is referred to 
works treating specially of ophtbalmic 
subjects, more especially to 1l1at on 'The 
.Acl'ommodation and Uefraction of tbe 
Eye' (Dondcrs). 

Acco:-.0100AT1ox. 

By accommodation is meant the power 
which the eye po,.::<es~cs of altering the 
condition of its refractive media, so as to 
form upon the retina images of near ob-
jects, tile rays of light from which are Oldham's opbth11.!mo8co11e. 

divergent, equally a~ distinct as images 
of more dista11t ones, I he rays of' light from which arc pnra.llel, or nearly so. 

The power of' accommodation depends upon the elasticity of' the crystalline lens, the 
curvature of which can IJc increased to a consideral;ic extent; the alteration of curvature 
i.':! brought about by the action of a ring of inorganic muscular fibres, situated between the 
sclerotic and choroid, just external to the greater circumference of the iris. This ring is 
known as the ciliar,y mllscle. The manner in which the ciliary muscle acts upon 1he lens 
is as yet a cli~pu1ec.I point, one theory being that the lens is maintained in a tlauened con
di1ion by 1ension of its su~pcnsory lig::unent so long; as the eye is aclju~tecl for a distant 
object; that upon accommodation for a near oue the lig:unt>nt is relaxed by contrnction of 
the muscle, and the eUl'vature of the lens (more e8pecially that of its anterior ~urface) 
increased by vinue of its own elasticity. The other theory is that tl1e ciliary muscle 
compresses the lens in some manner, and so alters its cur\'ature. 

RANGE oi-· AccmrnooATION. 

'\\re speak of the range of accommodation, and by it we mean the power of a Jen~, 
whirh we suppose the crystallinca<ids to its~lf, when we rha.ngeour look from the fartlic:-.t 
to the nenrest point of di:;tinct vision Thus, an eye which sees clearly at inlinite dis
tance, when it'5 accommodation is l'Claxed, and at 1 G centimetres with greatest tension of 
al·c·ommodation, lta:; tl mngeor u amplitude" of' accommodation equal to a lens of 1, 0

6° = 6 D 
about. 

Accommodation is accompanied by con\'ergence of the optic axes from the action of 
the internal rccii mu!icles and by contraction of lhe pupil. 

1 Many other refraction ophtha\moscopes are in use, but the two tn l•ntioned and anoth er smaller 
and ch1.mpcr instrument, kuown as Loring's ophthalmoscope, will be found as useful as any. 

15 
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DISEASES OF ..-\('CO'DIODATIO"\. 

Paralysis of accommodation is met with in cases of paralysis of the third ncn·c, 
aceompanwcl by p10:-0i~, divcrJ!l'llt strabismus, and more or less dilarntiun of the pupil; it 
may be cau~ed hy injurie:;:. a" blows on tile C)'eball itself or in its ,~i(-inity; sometimes it 
is met with withonr nppar<'nt ea.11::;e1 not 11nf'rcqncntly in person.; recovering from diphtheria, 
or from any cxhan.-;tiug di"l':t"'C, and aceompanie1l by no paraly~is of the external ocular 
muscle:-;; it can alwa.ys he produced artitiC'ially by the use of' atropine. 

Symptoms.-Dilatation of the pupil 1 gnwral mi~tinc~s of vision, and inability to see 
near objects plainly, the last condition Leiug capable of correction by the use of a con
Ycx lens. 

T1rnA'nrn:on.-This dt>pt>nds on the cause i if the paralysis of accommodation be a1'so
ciated with p:1r:dysis of othn branches of the third ncne, tlu• treatment mui>t be directe<l 
against a.ny rxisling con~liLutional comlition-.:;yphilii", rheumatism, &c.-most improvc
mf'nt hcing hrought :tbOUI by tJW USP of iodide of JlOltli"l:lillm in increasing doses, a lone Or 
in conjunction with hich\ol'idc of mercury. ]f dependent on injury, the c.H should be 
kept bound up, and inflammatory symptoms treated as they arise. Jf arising idiopathie
ally, without apparent cause, Calabar bcan 1 should be w.;ed two or three tinws a week, in 
order to stimulate the ciliary mu~cle to contract, and attention paid to the general health. 
Jn any ca;;c a l"On\·~·x lcn~ may be used if required. 

S p asm of accommodation is met with in some cru:e.!I of hypermetropin, and occa
sionally in myopii~; it ollt·n ma1'ks a con~ickr:iblc amount of hypcrmetropia, and may at 
1iml:!s C\·en make the f')'C appear t1> be myopic. If it exis1s with myopia, the degree of 
short !<.ip;ht is inC'rea~ed . 

Symptoms.-Sc\"Cl'C and constant pain in the eyeballs and for(•head, increa..11;ed on any 
attempt to u~e the t'~'C:" 1 and assoC'iated with some anomaly of refraction (generally hyper
mctropia), inability to !tee near or di.:11ant ohjects<listinctly, thc"t' symptoms being modified 
or entirely removed by the u~e of atropine. 

THEAT\IE:n.-l>arnlyzc the arcommoda.tion by the con8tant use of a strong solution of 
alropine (gr. iv of sulphate of arropia to 5j of water), and accurately neutralize any exist 
ing anomaly of' refraction by suitable lenses. 

ACUTEXESS OF V ISION. 

By acuteness of \·ision we understand the perceptive and conductive power of the struc
tures concerned in si!Sht; this may be ascertained by the use of' test types; i. e., letters 
of certain definite proportions, which <'<Lil be recoguizccl by a fairly sharp-sighted eye at 
certain distancefil, which distances are marked over C'ach set of lcll<.'r8. 

The book of fl•::;t types we use is that of Dr. Snl'llcn i in it we find types ni.riom;)y 
numbered from .. ) to ()O, the former being .5 of a metre, or .)0 ccntimt•tres, the latter 60 
metres, at which distances the types can be read by an emmC'tropie eye of normally acute 
Yision. The hook of IYJ..CS can be ol.ltained of '\'illiams and :Xorgate, Henrietta Street, 
Co\'ent Garden. 

FIELD OF \""1:51ox. 

By the field of vi~ion WC' understand the area over which object::; ~it11ated in the same 
\'Crtical plane can be di ... tinguished, the eye being kept Hx:cd on :-ome point. The limits 
of the ficlrJ of \'i~ion :ire marked by the mo:-t cx:centrit:dly place(l points of objects, which 
can still be clistingui:·d1rd 1 the direction of the visual axis of the eye being unaltered. 

A/ode ()f ascertaining tlie e:rtent of the visual jield.-Tlie extent of the \"isual field is 
easi ly measured J,y either of tlie two following methods:-

J. The pati<·n1 b(•ing pla.ced at a di.!ltance of twl'ivc inc· lws from n black board about 
three feet sqtmrl:!, h:~\ i11g n white cross in its centre, should be directed to look .!lteadily at 
the cross, which muRt be situated on a level with the <'ye~; one eye being clo~cd, the sen
Ribility of the retina of the otl1t'r should b'" t<•skd by moving a piece of chalk fixed on 

~~ 1 ~a:l~a:t;i\I.~~ ~;~~1~l~~ <!.ii:~~~~~ns towards the cross, :i mark being made at the point where 

The whole area. limited exccntrirnlly by a line joining tht> points at which the chalk is 
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fir.::t seen when npproa(>hing from enry direction is known ns the q1umtitatirf field of 
vi:-.ion. in f011tra-di:-.1inction to an area bounclt!d excenlric:dly by much narrower limit.:;:, 
o\·er which ol:ijects ar<' di~tinctly defined, and lettrrs can be read, &c., known as tl1e 
qualitatfre fidd nf rision . 

2. AnothC'r 'rry ... imple and effectual method of in,·cstigming the condition of the ,·i:-;11al 
fidcl i~ <.·omhu_•1cd a"' follows:-

Il :n intr plaN•tl 1he pa.1ieut in a con,·eni<'nt po~ition. we o;;fancl opposite to him, at a 
di..,ta11Cl' of' al.Knit two fr.ct, and, supposing his left eye to be examined, we direct him lo 
look ~tradily at our right ey<.', "hich is opposite to his lei!; the patient's right eye and our 
left being k1•pt ('\o~C'd. we then mo,·e our hand in \'arious dircc1ion:; in l11e periphnal par:s 
of the fidd 1 an<l noti(·c if' its mon:ments are perC'eived by the palicnt at the s.ame distance 
from the cen tre a" by our own heil lthy retina. 

C'are mn~t. be taken that the hand is mo\'ed in a Y<'rlical plane situated midway b<.'tween 
our own and the patient's eye, aud not nearer one than tile other; we mu15t al8o take care 
that he kt·eps h is eye fixed. 

Suppo~iug that the cyt• under l'xaminntion clislingu ishes all mo,·rmrnts of the hand at 
the same distanc<' from the <.'t'ntre as our own, we d1•cidc that his fil·ltl of \·ision is normal; 
Lut if a foiling off is notic<.•cl in any particular direction, we infor that the sen:-;il:iility of 
the corrt'~ponding portion of retina. is impaired. 

It mu~t Le rememb<.•red thal each part of the visual firld correspond,;; to a part of the 
retiua oppo..,ite to, and not on the same side as, the obj(•Ct l'een ; e. g., ~uppo-.e that the 
mo,·cments of the hantl are not percei\·ed in the outer half of th<.• fh•hl, tin! inner half of' 
the retina is deft.ct i ve, :md t"ice t·ersU. 

l t must ah•o be home in mind that the hright of the hridg<• of the 110!'(' has a consider
able influence in limiting the inner half of the ,·i.sual fil•lcl. Limitation or co11trac1ion ot 
tht: Yi~ual fkld i~ a nry constant accompaniml'llt of retinal chan~(·,;;; it i;; also one of 
the carlic.'it symptoms of glaucoma. and occurs as a pliysiologica.l condiLion with ad rnncing 
age. 

Stereoscopic tests for the retina.-.\ very simple and efli..•ctual method of testing the sen
sibility of lhe rNina. has been devised by ::\Ir .. Joseph Towne, of Guy's ll o~pitnl: it consi~t.s 
i1~ pre::=.cntiug simultaneou!'ly to non-corresponding hah·es or the two rttin:.c simila r ol:iject~. 

The examination is carr ied out, by means of a stereo:-.cope, provided with two slides; 
on each sliJc are two whi te semicircles described upon a red gro11nd, t hose on the one sl idu 
being so co111r ivcrl that when looked at through the s.tereoscope th<.•y corre::pond to the 
nasa1 kliv<·s of the two retinre, whilst those on the other .:; litle correspond to the two malar 
halHs. In ca~cs of wnnt of s.cnsibility of the whole or any pnrt of the retina, from what
e,·er cau!<.f' arising, a part or the whole of one or both ~cmicirclcs corre~pondin~ tO the 
affCcted portion of n·tina appcar8 mi~ty or entirely ol:iscurl'd. The degree and t:'Xtent of 
lhe mis.till('~S 01' OlJSC'"Ul'ity is (!;O\·erned by the degree Of in~ensibilit_r and extent of the 
impain·d portion of' rc1inn.. :;:\ [ r. Towne has made" The 8tcr<.'o,.:.copic Test for 1hc Retina" 
the subject of some very intercs1ing papers in ·Guy's Hospital Hcport..:,' seric:-. iii, ,·ol;;:. 
xi, xii, xi,·, x\·. 

DISEASES AND INJURIES OF THE EYEBALL AND ITS APPENDAGES. 

Several of till' more important affections of the organ of ,·ision will be briefly alluded 
to in future pages; the prc~ent sPction is de"oted to a 1'hort dl•H·ription ot' tho"e di:.;eaSt'S 
and injuries which ( witb n. fow exceptions, e.g., glaucoma) tlo not cull for operutive intcr
forcncc. 

THE EYELIDS. 

Congenita l a n o m a lies.-ALs('nce of the cyl'li'h~; a failure of ('\o~ure of the freta l 
tis.sun·, leaving a clcf'L in onu or both lids (coloboma); ptosis, compk1c or partial; develop 
ment of a. third lid; pigment spo ts, moles, 11<\"!\'i, aud warty growths., Jia,•c all l:icen occa
sionally met with. 

Ulcers.-Simplc ultC'r~, n·ncrcal sores (chnncrcs), i'_\'llhili1ic. and C:lnc-crous ukem
tion. arc .!iOllletime.!5 met with. The first three require to lie trcatt•tl on general mcdit:al 
principle~; Iii(• last by operation, if the disease has not prort::t•detl too far. 

Phthiriasi s . -Tlu: 1wdiculus pubis (crab lou:-.t·) is i"Omctim<:"' found amongst the 
cyelu~lics do~1· to the mnrgin of the lids. The edge.; of the lid . .; nppear to be CO\ered with 
:-;cabs and cru~t.; :-0111ewhat re~cml:iling tinca; on clo,.e t'xamina1io11 the iu .. ccts themseh"l•s 
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will be di~covcred aclhering closely to the margin of' the lid!', their eggs being nttachecl to 
the lasht!S nC'ar their ba!'C~. 

T1rn,\Tm·:NT.-'fhc daily use of' some kind of mercurial prnpnrntion, none being better 
than the rnµ:. Jlydrar~. Ammoniaturn. 

Paralysis of the obicularis muscle oecurs in !'ome cn. .. -.;es of facial paralysi~; 

~!:~;~a~~~·~~:li~~i;o~~ o~0J~~cl~~~;n~:~;e;e~~-~t:~~·~ tlli1~ 1i\~\\::'~~~t~:·~~:1 a:~~f c~11~~~L~1~h'~:~ei1~in~~f 
the eye couscquent on the di!<placement of the lower tear punctum. 

THEAT)IEXT.-General medical treatment should be :\doptcd. 
Spasm of the orbicularis muscle may occur from long-continued intolerance of 

lig}~\~~~~~~i~~11 ~u~::t'~:ct;,~:~:c~!·d 11~~~~~~~e~.he corn en I affection . (See Diseases of the 
Cornea.) 

Spontaneous twitching, more especially of the lower lid, popularly known as 
"li\'e blood," is met with in some cases of hypcrmetropi:i, or in per~ous whose digl'>:
tiom:; are out of order ; it is n~ry probably a symptom of undue contract ion of the ciliary 
muscle. 

TitEAT:.IENT.-Corrcction of ex isting hypermetropia, instillation of atropine, and atten
tion to the general health. 

Inflammation of the eyelids may occur during or after acute diseases (measles, 
scarlatina . ..._\:.<·.), iu the course of erysipelas, as the result of injurit•s, or in connection with 
severe inflammation of neighboring parts, e.g., purulent ophthalmia. The swelling and 
re<lne~s are usually con!:ii<lcrablc, and the eye cannot be opened; the inflammation gene
rally ends in resolution, but may (especially if it result from meru;les, srarlatina, &c.) go 
on to the formation of abscess, or e\"Cn to the sloughing of the skin. 

TnEAnJENT.-Locally, fomentations with hot water or clecoction of poppy heads; if an 
abscess form, it should be opcncd-preferalJly through the conjunctiva. 

The pn.tient.'s ~cneral health should also be attcndetl to. 
St ye ( 11 hordeolum ") is a !1;mall red :md pai11ful swelling situated on the outer sur

face of the lid, or ne:~r its margin, and consists in a circumscribed inflamnn~tion of the lid, 
dependunt on moriJi,J change in th<' l\Ieibomian glands. Styes generally occur in weakly 
delicate persomi i several may appeal' simultanconsly, or there may be a succession of them; 
they give rise to considerable irritation, and are often extremely painful. The inflamma
tion u!'ually goes on to !1;uppu ration . 

THE:ATMENT.-Fomentations, poultices, the admi nistrntion of tonics, and good living. 
Wlwn pus has formed, the little tumors should be opened. 

Tinea (ophthalmia tarsi). 
l'atients suflCring from tinea present themseh-es with yellowish-brown dry crusts hang

ing to the eyclaslies, which have often dropped out to a considerable extent. 
Jn old ca::;es the margins of the lids are much thickened, giYing rise to displacement of 

the lear puncta and consequent watering of the eye; on remO\·ing the crusts the margin 
of' lhe lid will be found ulcerated, ti:01sured, and easily bleeding. The disease consists in 
inflanunation and ulceration nbout the roots of the lashes i it nms a ,·cry chronic course, 
often !:~ting for years in spite of remediei;. 

T1rnAT:iIE!'T.-Slight ca!'CS can generally be cured by the use of a lotion containing 4 
to G grains of alum to the ounce of water, applied three or four times a day, and of mild 
nitrate of mercury ointment (one part of' the ordinary nitrate of mercury ointment to 
den:n of brd),1 smeared along the margin~ of the lids night and morning. 

The patient should be directer! to remo,,e all the crusts before applying the ointment. 
More severe cases should be treated Ly pulling out the lashes :llld remoYing the scabs 

with forceps, and then applying solid nitrate of sih·cr to the raw surface left. 
Injuries.-'\rounds of the ey<•lids, howeYer extensive and ragged, should, after luwing 

been tlioro11ghly cleansed, be brought accurately together i they will usually heal readily 
enough. Should there Le any loss of substance, an cndenYor must I.it~ made to prevent 
distortion of the lids by contrnction of the resulting cicatri x . 

Ecchymosis of the lids (black eye) frequently occurs ns the result of blows, and may 
be caused by leech bites or opcrn1ions. 

TnEAT:il t-:NT.-Most cases may be left alone, but if it is desirable to get quickly rid of the 
effu~ed blood, a poultice made of equal parts of the scraped root of black bryony and brea<l 

I The ointments employ~<l in the ophthalmic de1mrtment at Guy's IIO$pitnl nre now almost inn
riably prepared with vast:lme im>tcnd of larJ . 
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cn1ms should be applied. The poultice should be kept on as long ns the patient can bear 
it. Tht- appliration i,;;. oflen accompanied by a good deal of i:;tinging pain. 

Emphysema of the lid~ sometimes occurs from rupture of the mucous membrane of 
the no:-;1::, air being forced in10 the cellular ti~ . ..;ue of the eyelid,;:, on s1wezing, or blowing 
the no!'e. Genlie pre;.; ... me with couon wool and a bandage, and a,,·oidance of violent 
expir:uor~· mo,·eme11t.. 1 ~neezing. &e., is the only treatment required. 

The lachrymal apparatus.-The principal attectiou~ of the tear passages, &c., 
will be described in the next. section. 

THE CONJUNCTIVA. 

Ophthalmia.-Pnder this head are collected all 1he diflCrent forms of inflammation 
of the conjunctiva. The following; characters are common to all; more or less vnscularity 
of the membnrn<', uneiLsinPs~ and stiffness of the lids, pain of a ~marting character, some 
kind of <lisrhnrgt•, and gumming; together of the lids duri11g- sleep. 

Inflammation of the conjunctini has to he disting:uishl'd from inflammation of the -:cle
rotic or subconjmwtival fascia, or the injection of tliese structures which is present in m~ny 
of the inflammations of det•pcr parts of the globe. The distinction can be made by pa_ying 
attention to the following points:-

1. The inflamed conjunctiva is bri::rht rtd, the \'C55els are 1ar:;re and tortuous, and :'\na"'
lomo!"e fredy. forming a dense network; they are of grt>ater calibre about the fornix, and 
taper off towards the cornea. 

The infiamcd sclerotic or episclcral tissue is pinkish or bluish in color; the Yesse13 are 
~mall and straight, and the vascularity is usually most marked in a riug around the eyeball, 
just external to the corneal margin. 

2. The n~,.sels of the conjunctiva enu be somewhat displaced, and made to glide o,·er 
the surface of the eyeball by gentle pre~sure; those situated in dcept:r parts cannot be 
made to alter their positions. 

3. The pain in inflammation of the conjunctiva is of a smarting chn.racter; while in 
inflmnm:~tion of deeper parts it i~ dull and aching, a.nd often very :;cverc. 

TREAnrnxT.-lnftammations of the conjunctiva a.re Lest treated by astringent appli
cations. 

Any of the following formul::c may be employed:-

Stron,q Alum Lotion. 
Alum) gr. x; water, .~j. 

L'seful in cases of pufolent ophtltalmia. 

Abim Lotion. 
Alum, grs . iv lo Yj; 'Yater, jj. 

Sulphate of Copper Drops. 
Sulphate of copper, gr. ij; 'Yater, jj. 

Sulphate of Zinc Drops. 
Sulphate of zinc, gr. ij; W" ater, jj. 

Nitrate of Silver Drops. 
Nitrate of silver, gr. j; "~ater, jj. 

Cldo1·ide of Zinc Drops. 
Chloride of zinc, ::rr. ij i " rater, 3j. . 

Most useful in cases of chronic ophthalmia. 

Atropine and Astringent Sollltion. 
Sulphate of atropia, gr. t to gr. ij; Sulphate or chloride of zinc, gr. ij; 'Water, jj. 

Ui;cful in cases where iritis or corneitis occurs in the course of ophthalmia. 

Any of' tllC'sc remedies may be gin~n to the patient to use himself; I.hey should be npplied 
from three to six timeioi :t day, 01· oftener, and the pati1•11t should be directed to wash away 
all discharge before using any of them, a.ml to take care that the lotion goes well betwct:n 
the lid~. 

Som<' kind of ointment (:;:pcrmaceti, mild nitrate of mercury, &c.) should also be ordered 
to be !'llll'ared on the margins of the lids at night, to prenrnt their becoming gummed 
ln~<'thcr during slct'p. 

The condition of the patient's general hen.Ith should al!io be attendf'd to. 
01bcr application~, which should be used by the surgeon him~clf' art:-
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'l'lie miti,qated nitrate of sifrer stick (cons ist ing of nitrate of potn."h a.ncl nitrate of si lver, 
in the proportion of three rarts of the former to one of tht! lattl'r).-Green stone-lapis 
dirimts (consisting of t•qual parts of alum, nit rate of pota ... h, and su lphau• of copper, with 
a ~mall <1uantity of camphor). and solid nitrate of sifrer. Jn or1h•r to apply any of the~e 
th<' patient should be seated in a chair1 and the sur~f'on standinf! behind. a~ in Fig. !1:1, p. 
2.jQ; !'hould ('VCrt the lids nnd lightly rub tlv•ir conjunctirnl !'.urfaC'c wi1h either. lf a 
prcpaantion of nitrntt• of sih•t•r be <·mployed, the conjuncti,-a i' ltou ld be wa;:;hcd with ::<alt 
and water immediately after the application. 

YARIETJES O F OPllTllAUllA. 

Catarrhal ophthalmia is commonly caused by draught s of cold air, is highl y con

t~l~:~s ~~\\\~~\~~t\\,:11,1 ~~~ \~~~::1~;r and pnlpebral, is highly injec ted, :rnd somrtimes swollen; 
there mny be small cxtrava!"ations or blood in the st ructure of the former; thcre is a thick, 
yel low, tenacious di1'cl1argc. 

One or both l')'eS may be affected, t he cli~ea::.c usually comme nci ng in one, and spremling 
to the other in the cour~e of two or three clays. 

T1<1-:AT \I ENT in the tarly st:1ges1 before there is any amount of di<:(·lrn.rge.-Some 1'00t h-

~'1~~l~~~p~~:~t~~;~, ~:~cld=~~~:i~~~ l~t· !~~t1~;i;1~~:':~~r~·~1.~~1~rb~'~;~~~:!~;~i,1~i1!~\~~·~n~~:n~'::1~~~~r~;~~~! 
edgl·S of the lids at bedtime, to JH·e,·ent tl1eir becoming ;?Ulllnll'd toi:r1·1hrr during sleep. 

'Tfte patient (or, in tlH' ca~e of a chi ld , it s p::m•nts) ~hou ld be warned of the contagious 
nature of the di~l'ase, an<l no sponges, towel!', &c., which he i . ., in the hnhit of' u~ing, should 
be u:;<>d by other pcoplt'. Among tl1e poorer cla:;,.;(•s it is ,·cry common to i;ee a. whole 
family sutfr ring from cntarrhal ophthalmia. 

Chronic ophthalmia is usually a i::equel of some more ncutc form; the palpC'hral 
c·onjuncti\'a. is reddt> 11NI, the ocu lar conjunctirn JH'('S<'nling patchc:.o; of slightly incrC'ased 
\'ascularity, but no gene ra.I redness, :1s in cases of catarrhal oph thalrnia; the lids :1rc often 
somewhat thickened, a nd the ca.ru ncle and semil un:1r fold swolleu. There is slight mucous 
di~C'hargl·, which forms dry crusts on the margi ns of th(• lids, and, at the inner canthus, 
on~rftow of tl.'ars rn:iy oceur from ob:strurtion or dil"plaet:menl of the tear 1nmcta.. 

T1rnAn!El'\T 1 the l'amc a . .;; tli:\l of cata.rrl1al ophth:dmia. The dio:.t>aRe may continuC' for 
almost any time, and when one remedy appcm·s 10 h:irn lost it is cffCct a nother should be 
tri (•1l. 

Phlyctenular ophthalmia, usually met with in chi ldren a.rnl young ad ults, e~pe -

.f:1:~11~·ii :.~l1.11~;~:~ :~~~:~~~·~1~;? 1~~:~~~ t~~ ~1~1:r;i~i~t:~1: ~:r~1t~:~\ll e:~\~til~~ 111 :1~~·~\:.:~~:n01;1 :~! 1 ~ ::~~I~ 
of bloocln·ssels leading to it if near the corneal margin, and if:. f:.urrounclC'cl by a zo ne of 
n.scularity if s ituated in any Olher pa rt of the conjunctiva. There is some watering of 
the eye aud slight mucous di:<chargr. 

Patients arc frequently met with who suffer from repca.ted attacks of phlyctenular 
ophtl1almia. 

TnEAT\IENT.-ln treating phlyctenular ophthalmia our ohjt•et is to fl.el up a certain 
amount of irritation of the conjunetirn, by which the phly<·teuultl' will be dl·~troyed. This 
can be nttaim:cl by du<:.1 ing calomel into the eye daily, or hy ord<'ri11g a 1'tnall quantity of 
an oi ntment co111aining 2 grs. of yellow oxide of mercury to 3j of la rd or \'n,seline 1 to be 
applied to the imwr surface of the lower lid at bc'Cltime. Either of tl1ese rl'medies will 
i::oon cause the plilycknuhe to disappcm·. Tlw clist•mw. :u• afli.:ctin~ the conjunctiva con•ri ng 
the cornea, will be spoken of under diseases of' tliat i-; tn1ctu rc. Tonics should be g inm if 
n'<1uired. 

Granular ophthalmia.-This disease OC(' urs a.t all aA"('S. nnd is \·cry common 
nmong1't the lower elal'scs, cspccinll y the lri1'h; it is highly ro111agiom1. Granular oph
thalmia is often nry Jlrf'\':llcut where large numLers of persons are crowded tO).{dher in 
workhouse:-;, parish school:;, barracks, &c:. I t wou ld appear that in th o..;;(' who hM·e li\·ed 
fo r a considcrablt-> timc under unfavorable> hygienic conditions, a peculiar grnnul:ir s ta.t e of 
the palpebral conjnnctirn beeonu.·s developt•1L Persons thus affcctt>tl arc 1'~1 i d to be 1Jre. 
disposed to granular ophthalmia. The prc1lispo~ed eyelid is charn.elC'rize<l by 1he exist · 
en('C of small pale sphniC'al bocli1..•s, ~ituatt><l in the :;t ruc1ure of the conjuncLin1; th~ little 
bodies much resemble and are know a.s sago grains; they are most con~tant ly found upon 
the lower lid m·ar the outer C'nntl111s. 

This prcdispo:;:cd or granular condition of the eyelids may remain stationary for nn 
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unl imitc11 timC' without g-i,· ing ri:o:.e to incom·enicnC'e; but on the other hand, attacks of 
intlmnmation are cnr liable 10 Uc set up, gi,·ing r ise to the dc,·clopment of granular oph-
1ha'mia a" WC'::.<'<· it in practit'c. 

W e Jn('l'l wit h thrt'<' principal forms of p;ranular ophtlmlmia, whi<'h may be di1;tinguislicd 
from each othC'r by the n:\tur(• of the :;rranulation" pr(•.;c111. 

One charackrizcd by tl1c predomin:mce of the 8a!!;O ~rniu~ nln·ady alluded lO, around 
which inflamm:\lion ha.;; bN•n '"'"t up, i~ known a;; follicular g-rn11ula1ion. 

Anolhcr form, ch:\rac t ~ ri zcd hy the prt•dominanee of' hyp(•rtroplii<·tl papilla~, by wh ich 
tlw ~ago grains if tlwy cxi:o;t an• oUscured, is known as papillary g-r:rnulation. A third 
form, c har:wteriz<·d by :l mixture of follicu lar granulations :uul liri><'rtrophi<'d papilh•, is 
known a~ mi xed gr:mulalion; thi~ i.5 the mo1't S('\'Cre form of' the thrL'1'. 

Jn old ca.;l'"' n11d espt•ci:11ly tho:-w that h:\\·e U1.•cn tr('ated liy strong cn.nl'tics, the con 
jmictivn. may be fou nd eon\'Crtcd into a mass of roug h harl'li cic:ilriCl'i;, and its sec rPting 
power destroyed , tl1e condition known {tS '' xt>rophthalmia'' !wing- dP\1.•lop1..•11. 

Granulations in active i:i:rnmilar oplithalmia, unlikt• llie !'n~o /,!rai ns which characterize 
the pn•tli~posed lid, are always fo111ul most d('\·<•loped on the t.·0 11j11netinL eo ,·eri ng the 
attacl1ed honkr of' ll1<· tari;nl cartil age of the upp1•r lid. Their npp<':1rn11Cl' i!' more or less 
altered br treatment; they tu·c accompanied by thil'k ye llow di!--charg1.·, :ind there may be 
rnon• or h•'."s se,·ert• intolerance of light. 

Seq1ulce of g ranular oplitl1alrn ia .-TllC' <·orn~a may bel'Olll<' more or l r~!:l- opaqm~ and 
,-a<:eular, e!:peei:illy a1 it,; uppt·r part; the condi!ion is k110\\ 11 a .. ..i "p:urnui-," and is caused 
by con,;t:u 1t irritation of the l'Ornea by the rough !'urf':1t'l' of th l' l it! . 

The conjun <' ti \a may be dc:-troyed to :l grcntt•r or lc:•s dt.•µn'<', cxten::;i\e f'ieatrice::; 
bcin~ formed, wh ich, by their contraction. cau!5.C ~hrinkinfrot' !11(• m,•111Lrane and di::.tortion 
of' the li d::;, gi,·in~ ri~t· lo ent ropion and narrowing of Iii <· palpt·bral nperturc. The hair 
bulbs; may hecomc tli~placcd, l'au::;ing: the eytla~hes to be mi:o:.clirt·t·tcd-• 1 tri<'hiasi::." (;;;e1· 
p. 2.-,;J). The results of' granular ophthalmia a rc frequc11tlr a~gra,·~1ted by un::-kilf'ul 
treatment. 
THEA'nU:~n .-ln trt•ating ~ranular oph 1halmiaour object is to dc;;;troy the granulations, 

with as little d:unage a,; po:-;::;ihle to the conjuncti\'U its('\f'. 
7'/ie use of strou.q caustics must be carrjidly aroided1 a~ they cau.5r too much dcstruc

Licn of ti~sm·, followed by tli(' formation and subscqucnt co 11 1n1ctio11 of' eil'atriccs. 
Slifrht ca.se . .; can he c url'd in a sho rL time by the ·~pplil'ation or miti:rall·rl 11irrnt e of' sih·er 

:;t i(·k twil'e a week, or oftener, and tli e use of su lphate of' cop per drops from three to !:.'ix 
tinws r~ day. 

:\lor(' ~l'\'C l'C' cnseg w ill remain under treatment fo r month!' or )'l'ar:::, bnt if pcr~cvered 
with will u!:l-ually gN well. It' 1l1c oplithalmia Uc of' J'f•cen1 dale th<• gmnulations shou ld be 
tmwhcd twice a wet•k with the mitigated nitrate of s il n• r !-lf i<'k. jr, if po~siUlc, C\'cry day, 
sulphate of <'Opper drops b<•ing used from three 10 ~ix time~ d:lily. 

In chronic ('l\~t.·s the g-n·t·n stone shou ld be u!'cd in~tl'ad of the nit rat<• of "ilYcr stick. 
The app li('ation of calotnd powder or quinine to t he granulations has abo been fountl 

U5:<.'fu l in '\Ollll'C:IS('S. 
Wh t•u the cornC'a is compl<'tely opaque and fle"h." lookin:r, inoculation with pus from a 

ca.:-e of purnlcnt ophth:dmia ma.r be tried, but only in ext l'emc ca.;1·.;. othl•rwilie we may 
do mor<' l1J1rm than good Uy causing slou_ghinf! of 1he corm':l; ;;hould Lut one eye Ue 
afft·<·t1·d, care must bl· t:ikcn to pre\'ent the other becoming ino<•i il atcd . 

Iritis not unfrequcntly supcn ·enes in the eou rse of granular ophthalmia; when it 
oecur~ a solu1ion of atropine shou ld be dropped into the <'ye from thrce to six times daily, 
in acid it ion to o ther remcdi c!: . 

Pannus re{1uire~ no gpec ial treatment, and if' no t very dense disappears n...,;; the ~ranu
lations an• eur<"d. Jn all cnscs some si mple ointment shoultl be applict.l to the edges of' 
tlw lid.; :II ni1.!11t, 10 pre,·<·nl their becomin~ g-11 mrn t:>d tog:t'th(•1·. 

Purulent ophthalmia.- Pur11len1 ophth iilmi a. may Le nwt witl1, a<;" opht l1almin. 
neo11atonm1" ill diihlr<"n soon after birth, or in older p<'r-.ons. In th<' fornwr c<1se it m tl)' 
bl' ('i\t1s<"1 l h,Y <'o ntal't of ocrid \·n.g-inal sec retion.;;;, by wa n I ot' 1· \ (•anli n °~s and fresh air1 or a 
<·omb ir1 atioll oi' tli<• two; in the latter by contact with somL• fOrm of ~pecilic pus, or by 
eou~Lant irritation of lhP already inflamed conjuncti,·a. lt is higldy contagiou~. 

The wor,;t form ot the dis1·a;;;t•, whethl'I' occurring in inf:rnt,; or oldt.'r pen•ons, is that 
Cilll~('d by irioenln.tion with gonorrhu:-al matter-.. gonorrhn'ai ophthnlrnia." 

·• Ophthalmia neonatorum" makes its appearance a fow tlay:> af'tpr birth; the Pyelids 
are fount! red or Uluisli-rell :ind swollen; the eyus can only Uc opt:nt:tl with dilliculty, and 
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on nttcmptin~ to separate the lids thick yeliow purulent di'.'chargc escapes from bNween 
their edg<'!'; both eyes arc nlmost always :\ffCctcd. 

Purulent ophthnlmia in older persons may nffect one or both <'Yl'" i it commence~ with 

~;i:~~·:~~~1~~.<~t~1:~:~,l1:1l~ll::~tr~;~:~::~.11~i1:1n~IJ;11:t~1~:;~::. ~~1:1:~ ~~,'~t~•1;:~.it~~~·~ :~~o~::;ti1~~1~~:IL1l ';~~~t~~~ 
bccom<'s appart-nt by thick ydlow discharge fro1n bclWl'('ll the ~wollen rt.>tl, and "ometimcs 
l:'\·ertcd lids. The conjunctirn. is hright srarlt'l, tra\'l'l'~t·d by large dii;;tcndcd blooch·esscls, 
and much swollen, c::.pccially the ocular portion (chcmol'.iis), which may overlap the cornea 
and protrude in folds between the lids; there is pain and intolerance of light; and tht>re 
ma.y be mm:h dcprCS$ion, esp('{:ially if the a1tack han.: la-.ted long. The pa.ticnt may be 
snfforing from ~onorrho::a. The great danger to be feared in purulent ophthn.lmia. is im
plication of the cornen, which may be partially or entirely destroyed by suppuration or 

slo~l·~}~~~;~El-0'1'.-ln nll cases the patients themsel\'eS or their parents should be warned 
of the contagious nat,ure of the disease, and if one <'ye only be affi:cted the gn'atcst care 
should be tahn to proll'ct the other. If' po:=;sible, n good vil'w of the cornea should be 
obtained, as its ('Ondition materia.lly influences the progllosis with n:~:.m1 Lo siglit. 
The examination should be made with care, as the cornea may be ruptured whilst 
making it. 

In ophtha.lmia nC'ona.torum the only treatment is to wash out the eyes en•ry hour or half 
hour with strong alum lotion (sec p. 229) until the discliaqre is le~,;;ened; the lolion m•('(l 
only be used thu~ frcl1m-·ntly for twch·e hours out of twenty-four (from 8 A . )I. to 8 P. )f.), 
the child being allowed to sleep at ni~ht; as the discharge µ-t•ts lc~s the lotion mar be 
user) ll'!'S fre<1ucntly. Some simpl~ ointment should be applied lo the margins of the lids 
once or twice a day to keep them from sticking together. 

8ligl1t cases of purulent ophthalmia in oMer per:'ons may be trentcd in the ~ame man
ner, but th~ more sc,•erc forms (espcci:tlly the gonorrlLC.cal) require thaL much more ener
getic mca~un•s bl' taken. 

Tiil' tn:almcnt should he bo1h local and constitutional. 
Locrd treatmenl.-"Thcn the patient is first seen the lids i;;hould be evcrte<l, and the 

whole conjunctiva brushed on!r with a i;;1ick of solid nitrate of silver, or painted with a 
solution of ·10 to 60 grain::: of the :::alt to 5j of wat<'r; the applic:ition should be rrpcatcd 
in the course of two or three tlays if no improvement have rnken place. The patient 
should be kcpL lying down in a <!:irk room, and :1 bag of i('e, or lint hpt wetu.•d with iced 
water, applied over the c 1osed lids; the ice or lint should Le removed and the eyes wr~shed 
out every hour 01· half hour\\ ith some a:.:-tringent lotion, the greatest cleanliness bPing: 
ObSel'\'t'd, 

Should there be much ~a.in, and I.he pati<'nt be strong, blood may be taken from the 
temples by 1Ped1es or Ll1e application of the artificial kcd1, but, <L"' before stated, mo::t 
patients suffering from severe purulent ophthalmia are much depressed and will not bear 
depletion. 

Constitutional trealmert.t .-The free adminit>tration of tonics1 especially iron and quinine, 
with good liYi11g1 and a fair amount of :::timulants. 

If perforation of the cornea threaten or Jia,·e taken place, the eye should be kept firmly 
banda~t·d, .so a!' to pren'nt ni. much as possible any escape of the contents of the globe. 

D iphtheritic ophthalmia.-This form of oplithalmia is hut rarely met with in 
Londoll; it allCcts per~on~ of all ages. At tirst sight the en;;:e nppt•ai· . ..; to be one of severe 
purulent oph1halmia; its chic:f characteristic, howeYcr, is a solid infiltration of' the sub
stance of' the conjunl'tiYa, with or without the formation of diphtheritie membranes on its 
surfact>. The atfocte<l eye is frequently lost from implication of'the cornt>a. Tlw di~C'a~c 
is bl•st trc;itcd hy scdati,·c applications, as fomeuta.tions of poppy ltcalls, or Uclh11lonna, 
attention being paid to the patient's :;eMral health. 

I njuries .- Wounds of the ('Onjunctiva usually heal readily enough, requiring only 
simple treatmcut. 

1J111'11s are usually rause<l by contact of lime or hot mcta\i;; thC' damage <lone may be 
only sliglit, 01· tile whole conjunctini. and cornea m;iy be co1wcrtcd into a dead white 
s.louµ:h. 

T1rnAT'lE:\T.-Thc conjunctirn should be carefully cxaminctl, and all foreign bodies. 
and portions of sloughy ti--sue remove1l; :::hould the injury have hcC'n cau-.cd by lime 1he 
~urfa('e of the conjtmC'tiva lllll'•t be earcf'ully clean,.cd with a weak solution of acetic acid 
or simpll• warm wall'r. Some oil ~hould be plaet'1l hl'lw<'t'U th<• lid .. , nud the t•ye bound 
up with wet lint and a bandage. If any symptoms of iriti~ app1·ar, a ~olutiou of atropine 
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should bP. dropped into the eye from three to six times n. day. Should there be much 
di...:rharge alum lotion may be used. 

'Yhcn the sloup:lu• ha\'t.' separated care must be taken to prevent adhesions between the 
raw ~mrfaccs !<_•fl, by pn;:,sing n. probe between the lids and eyeball once or twice a <lay, 

an~~1,'.;~;:ii 11C0:l1/:s,1l~:1i1~l711 ;1~e~::'~/1~~:~::1 i~~~~Y~~~·~1::r~ 1=o~~:!)i~n~:1~~:~:11 Y~mbeddcd in the 
conjunctiva, and must be removed. 

Hemorrhage into the substance of the conjunc:tirn or be1wnth it may ocr11r sponta
neously, or from injury; no treatment is nece:!'~ary; the pn.ti(•nt may be m;()urccl that no 
harm will come of ii, and that the blood will disappear in the course of a. week or longer. 

EXTERNAL MUSCLES OF THE EYEBALL. 

~tmb i~mus will be considered in the next section. 
Nyst agmus signifies n peculiar in vol uniary quivering mot ion of Loth eyes, dependent 

on mpid contrnction of ant:1gonistic pairs of muscles. The dist'a~c is usually dt•velopcd in 
infancy, :rnd is always a"sociated with considerable impairm<rnt of vi:-;ion, ari:;;ing from 
congenital cataract, opacity of the cornea after purulent ophth:tlmia, atrophy of cho
roid, &c. 

T1rnAn1F.NT.-Nothing can be done to renwdy nystagmus. 
P a r a ly s i s a nd p a r esi s.-Pnralysis signifies total Joss of power of the affected mus

e)~; paresis, only partial loss. 
The '-ymptoms of parnly~is and paresis nrc double Yision and total loss, or impairment 

of mobility of' the ey(· in i,:ome particular direction. 
The caust:.s nre affoctions of the brain or spinal cord i dit<ea~es within the orbit, as 

tumors, or inflammnlory affN·tions. pres~ing on the ncn-es ~upplying the mu~clc5. and 
aflhtions of' the nerves themsel\'es or of the muscles. As n rule, the cau,:e of the paraly
sis or paresis can only be conjectured, but very many ca~cs will Le found conncctc<l wi1h 
syphilitic diseases. 

TnF.AT\IENT.-A cn.reful inquiry should be made into th<" patient's prc\'iom; history, 
and remedies ~iven in acco rdance with this, those of' an antisyphilitic nature being gen
erally required. If tlic atfoction hos not existed more thnn three montlis a favorable 
pro~nosi~ may he given, but if'i on the contrary, it has existed six months or more recornry 
is \·cry. improhaLlc. 

Insufficien cy of t h e interna l r ecti muscles gin:; ri.se to i:;o mewhat obscure 
symptoms., which have been mistaken for mauifost:itions ot' cct·cbral disease. 

Patients t\111.:;; affected complai n that they cannot do near work f'or any length of' time, 
as obj1.:cts looked at. become indistinct, or a.ppear doub le. They sulli..•r from gi<ld i nes~, 

nml pain in the brows and head generally. fnsnflicicney of' the internal 1·cc1i should 
always be suspected if in a rase of hypermetrophia. relief cannot be gi\'en by the use of 
~\a~S('S. 
T1n:AnlE~T.-Any anomaly of refraction should be nccurntcly neutralized, and the 

weakened muc;:cJcs rt!:'sis1cd by the use of the prisms or of spherical lenses so arranged as 
to have a prismati(: action. 

THE CORNEA. 

Inflammation (rorneitis, or keratitis) .-Five difforcnt forms of inflammation of the 
cornea are met wit.!1 :-(1) Simple corneiti!:;, (2) interstitial or part;ncliymatous corneit.is, 
(3) pustular corn<'ilis, ( 1) kerntitis puncrata, (5) corncitis with sloughing or suppuration . 

Symptoms.-Corneitis is characterized by watering of the eye, impairm1•nt of vision, 
intolcrnnce of' light, and pain, at times se,·ere, al others iu~igniticant; on examination 
morf' or less of the cornea will be found cloudy or quite opaque, and bloodvessels may be 
seen in its !rnbsrance or ou its su rface. 

lt is of import:UJ('C 10 not.ice the course and pos iLion of lhe bloodvessels in any case 
where the cornea has become v:F-cular. 8hould the vessels lie altogether in the cornea, 
CCHllllH.!ncing ne:lr it!-l margin, antl IHl"Sing for n. variab le distmlcc in its suhstancC', the case 
is probably one of' iutcr:stitial k<:ratitis; but should the ve,:,.ds be continuous wi1l1 1hose 
of' the conjunctirn, pass over the margin of the cornea, and lie supcrfi<:ially on its surface, 
the vascularity is prcibnbly dut to mechanical irritation from granular lids or i1n·ertcd 
la~hc::;, and the condition known as pamms is prc,:cnt. 

1t i~ very ncl·e:ssary that the difference between these two form s of vascularity should 
be recognized, as tl1cir tre:Ltment rnries widely. 
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In the former case the lreatment of kera.titi-i, to be prcs<>ntly c11'scribcd, ~honld be 
ndoptt•d; in the latter treatment must be directed agnin~t the cau"c of the vascularity 
(grnnult1r lids, &c.'.). 

Simple corneitis may be cam:ed by injuries, or the lodgm<·nt of forPign bodies on 
the surface or in 1hc suh;;1anct' of the cornea. There is sonw pain, intolcrane<' of light, 
and Ja('hrymation, and ~Ollll' part of the cornea is found occupied hy a halo of dulne:;.;;;, 

Interstitial or parenchymatous keratitis (cornco-iritis, ~yphilitic keratitis, 
keratiti~, diffu.!'ie kl'rn1iti:-;, nl.'<cular eorneitii'). 

lnter1'titi:\l kemtitis occurs in persons who are affi•ctecl by hereditary syphilis; it is 
frequently but by no mc.'ans invariably assoC'iated by cha11ges in the tc<>tli, pe~ged ('anines. 
notthed incisor::;, or dome shape of first molars; flattcnerl no:=.c, fi:-~ures :wound the n.ngles 
of tlie mouth, or other manifo1'1ations of rongenital syphilitic di!"ea.i;;e. 

It usually first mak<'s its appearance bt•twecn the fifth and eighteenth years, but has 
been seen as lntP as thirty; it always affects both eyes eitlt<•r simultaneously or at short 

:~:~;,~:J:~:i::'.~1:£:~~~\~r.:~;:~:~~~F;:,:,:::: i,:11 n::: :.::.::::~:::·~;~ i'.~~-,~,:~n:::::k o;f::: 
cornea in a marked d(•grct'. Tiie opaci1y is peculiar, and is caused Ly infiltration of the 
sul>stance of the cornea with opaque material. 

At fir:-<t tlie cornea l>c<:omes spotted in i1s centre, but the spots soon run together, 
form in~ a grayish haze; opacity then comnHmces at the upper :rnd lower corneal m:.l.rgins, 
and gradually spreads, until the whole structure re.;.embles somewhat a piece of µ:round 
gla. .. "<:, apparently blood-stai1w1l in pnrt:-, from the de,·elopnwnt of' innumerable minute 
bloo1h·h·sel!'. There i~ always a well-marked band of' ciliary injection. Interstitial 
kl.'ratiti:-. is not 1111frequently complic:\led by iriti1', hence the name" corneo-iritis." 

The opacity hrn ing reathed :i certain point, may remain stationary for months, but at 
lrngth 1·lt•aring commenre1' 1 and the cornea regains more or h•-;s of it~ normal transparency i 
recovery always taking: place to a much greater ('Xl<'nt tlmn would be at first expected. 
I 11 !<onw ti•w ca.ses a choroido-iritis i1' i'Ct up, and the eye e,·entually shrink;::. 

Pustular corneitis (plilyctenular, strumous, vascular, corneitis; strumous ophthal
mi~t, fascil.:ubr keralitis) . 

Pustular comcitis is met with in children and young acl11lts; it of1en follows measles, 
scarlatina, or other ac11te disen-;es; it is frequently acrnmp:mied Ly eezemu.tous ert:ptions 
on the t'yelids, aliout the nost1·ils and angles of the mouth, :rnd on the head; the patients 
oflen prest'nt well-marked srrumous diatheses, antl arc gL·nerally :-:ait.l to l>e tlelicatc. 

Sympto111s.-In most ca~es there is profuse lachrymation, accompanied by great intol
er:rnee of light; the lids may be swollen, CO\"Crcd with eczematous eruption, ant.l tightly 
scn•wcd up, so a::; to cause the greatest difficulty in ex:imination. 

There is more or le1<S injection of the ciliary region (c iliary redne~s). Fpon the sur
face of the cornea may be found (I) small p:rayi~h eJe,·ations (plilyctenula-); (2) phlyc
tenulre in a state of suppuration (pustules); (:3) small ulef'rS left on di~<·harge of the 
co111<•nts of the l:.ittcr. Any of these are usually found in greatest quantity round tlie 
mar:!in of thr corncn, Out its whole surface may be found dolled over with phly<"lenuhe, 
pu"tulcs or ukcr-:, or examples of' all three may be met with in tl1c Hime <'yl' . There is 
more or le:;-; lm1.im•:;;;; ant.I \'ascubrity surrounding the afth·ted portions of cornea. In 
some C'nsc:; there is thick mucous or mu<'o-purulcnt disclmrge in addition to the lachry
mation. 

Ca"CS of pustulnr rorneitis, accompanie1l by great intolerance of light, much swelling of 
the eyelid,., profu .. e lachrymation, and thick muco-pnrulent di~charge, occurring in i::tru
mou" cl1ildn•n, arc :sometimes described as a separate disease untlcr the name of" strumous 
ophtl1almia." 

Fas{'icular ke1·n.titi.s is a somewhat rare form of the disea .. "e characterized hy the exist
ence of a fo~cieulus of \'C:Si>t•ls running on 10 the cornc::i from its margin, the f':isciculus 
terminati11g in a :small ulcer, phlyctcnula, pustule, or small infl:unctl patch of cornea. 

Pui;tular C'orneiti:0 i!' very likely to recur. 
Keratitis punctata occurs in youug adult~, never in chilclren; it much resembles 

the early :;tages of intcr:-<titial keratiti~, and probably arises from the ~a.me cau~e; as a 
rule, om• eye only is aflCctcd; there are the ustml symptom~ of corneitis. but the inLOlr>
mnct• of light i'l not ve1·y severe; the cornea is dolled over with small gmyish opacities, 
which are collc<:t<;d mo,.;t 1hickly in its central portion, and on careful examination will be 
fount! to occupy tile po::>ttrior layers of the :;tructure. The dis<'a8e is most intractable, ant.I 
ruay IJe accompanied by iriti.s. 
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Corneitis with sloughing or suppuration i8 u!l-ually the rr!'iult of sharp blows, 
a .. '! Hicks from twigs, &c .. 01· i.'i caused Uy the irritation of' foreign bodie:-;, as the hu::;ks of' 
corn ; it may al.;.o occur after operations for cataract. 

Symptoms.-Tho.;.e of cornciti:;., s1;\·ere pain being, ao; a rule, one of th<• mo~t marked; 
some part of the cornl'a will be found occupied by a colll'ction of' pus, part of which may 
ha\"e e·waped into the anlt'rior chambn and collected at its lower part, gi\·ing rise to th· 
condition known a.'i ·• hypopyon ;"or 1he pus may kwe ~r:n itatcd down between the layers 
of the cornea to its lower 1na.rgin 1 forming a co!lt•ction mul·h resembling hypopyon and 
known a .. 'i "onyx." Suppurati\'e corncitis is met witl1 in Ca.."CS of ne11ro-paralytic 
oplitlwlmia; a llt'Culiar form of inflammation, a.."sociatccl with paralysig of the ophthalmic 
di\·ision of' the fifth ner\'e, and congequent i:rna•sthl·sia of the p:\rts supplied by it. 

Jnskad of a collettion of pus, some part of the cornea may be found occupied by a dt!ad 
white slough, or :1 large ulcerated and sloughing surface. 

The iris ma.y nl!'o be inflamed and suppurating. 
TnEAT'IENT.-The treatment of corneitis should be both local and coni'titutional. 
Local treatment.-All for<'iµ:;n bodies or other sources of irritation shou ld h<' remo,·ed; 

the eyes must be protected from light by a large shade, prolt'ctors, or better still by a 
bandage. Scdati\c applications shoul<l be employed, none being better than belladonna 
lotion , containing- from G to 10 ~r. of extract of bdladonna to the 011nce of watl'r; or, if 
preferred. a wt:ak :-olution of atropine. gr. ~to a pint 9f water, may be u..-cd instead; the 
eyes should bl' bathed thret· or fom times a. day with either of thf'sc, and kept bound up 
wi1h lint wetted with one or the other. 

If iriti!' ex:i-.1, a .:-tronger solution of at.ropinc, gr. t to gr. ij or iv to the ounce of water, 
should he dropped into the eyes as often as may appear neces:-:ary. 

ln t•orneitis will1 :;uppuration warm applications will b<• found most bC'neflcial; the eye 
should be well hatht1d with warm belladonna lotion or dcco<'tion of poppie:-; se\·eral times 
a day, and bou11d up firmly with lint, soaked in one or 1he oilier. 1f p:dn be a prominent 
symptom it may be g:reatly relic,·ed by taking blood from the temples. Should a large 
area of the cornea betomc infiltrated with pus, a free incision should he made by transfix
ing wit Ii a. cataract knifo and cutting out obliquely through the centre of the infiltrated 
portion. 

In c:m.•s of cornciti~, especially of the intC'rstitial and pm;tular forms, where there' is 
oiJ:;tinale intolerance of light, which will not yield to the abo,·c tref~tmt•nt, a seton should 
Le placed in the ~ki11 of tlte temple on one or both sides (seep. 2.:i:?). Jn some cases the 
sµa smodic contract ion of the orbiculari::; may be kept up by tht• irritation of sm:~ll fissiires 
ut tlie outer can thus; in such a free division of the junction of the lids a.ml orbicularis by 
cuning through thC' cantlt11~ will often efti·et a speedy cme. 

The inhalation of cldorofonn is ah-.o said to act beneficially in !'Ome ca~t·s. 
lf in a. case of suppuration or sloughing perforation of tile cornea appear imminent, 

iridettomy fi l1 ou ld be performed. 
Oonstiluti"onal treal11unt.-Simple corneitis rec1uires no cons1i1utional treatment. Jn 

the inter~titial form anLi1'yphili1ic remedies should be employed; to older patients the 
bichloride of mercury in doses of' one.sixteenth 10 onc-lwdflh of' a grain, comLiucd with 
hark or otllt'r toniC', should be gi,·en twice or three times a day; to young children hyd. 
cum cret. ~r. j 10 v three times a day. 

The othcr forms of' corncitis, especially the pustul:ff, are best treated by the adminis
tration of tonic·il, a . .;; steel wine 1 tincture of p<'rchloride of iron, quinine, &e.; and in 
!'ilrnmous childn:n cod-lirnr oil s l1oul<l also be prc,,:o;cribccl, with good living ancl plenty of 
frC'!'=hair. 

Ulcers of the cornea present a great \":\riet.r of fol'1m. They may be transprrrent 
or opaque; they may be ltt•aling, indolen1, n1~cu l ar, or sloughing. The tlcpth to which 
!he corueal tissue is dcsiroyed ntries from slight rtUrasion of its su rfoee 10 <lPstruction of 
its whole thi(·knes:;, c:rn~ing perforation. The area of the cornea which i::; destroyed also 
varie.-; from a :;rnall point to its whole surface. 

l'lcer:-1 n1'C' sometimes described as marginal or cent ral, acrording to their po~ition. 
Ulrrration of the corn<•a i ~ constantly met with in cases of tlcbilit_v, from whal<'YN cau«e 

~:::.~11::~i1ia,1 ~\ni<~ 1~~::~ ~·~:~~;~11;y i~~n:':;~~;~~,t~.r~~~o~;~~-:~1i~c<~·r~~::, rf,<;~:~ r~~:t~:-~~~· f:;m~:~~~le~f· 
pus111l1•): or emption on t lu.: cornea. Children are much more frcqut•nily affrcted than adults. 

~~£~:.·::~:'d:.'.I·:'.~~~~~£E~r.~~o:~:::~'!:~::.~:1;
1

::~~~~ls~:~~~~~~:~;~~:.\~~~.c1::~,~~:~~:~~~: 
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in certain lif!hts, and arc \"Cr~r likely to be o,·erlookecl. They app<':\r like small ahrn,.ions 
of the epitll(•limn; sometimes the greater part of the sm·f'nce of the cornea. is found to be 
affected eith<'r by several ~mnll trm1spnrent ulcers or one large one. This form of ukera
tion is mo~t c·ommonly met with in adults of irritable, ncn-ous; tcmperamrnt, and should 
always be cnrcfully looked for when a patient of' this description presents hims;clf suffering 
from se\"ere intolerance of light, watering of the eye, and smarting pain, without any \'ery 
appnrent cau!'e. 

Opaque tclrers arc \"isible enough; they may be of any size or number. At 1imes they 
appear to be healin~, in which case the edges appear smooth and the surfoce of the ulcer 
rouµ:h and opnquc or cloudy. At n1hcrs 1hey arc indolent, and again they may be spread
ing, when their edges a re found to be clean cut, as if a piece of the cornea ha.cl been 
punched out liy some sharp instrument; the surface of the ulcer appears gla.sRy 1 and is 
often deeply exciwated. 

Sloughing ulcer is more or less opaque, spreads rapidly, both in ar<'n. and depth, aml if 
the process be not soon arresiecl the cornea will be pel'forated, and a prolapse of' the i1·is of 
grcatn or less cxtc•nt (according to the size of' the perforation) will take place. If' the 
open ing be larµ:e the lens 01· some of the Yitrrous may escape. 

ln the grcatC'r number of cases of perforation of the cornea the iris pushes forward, fills 
the openinp;, nnd becomes n<lherent to its margins, forming an "anterior synech ia," but a 
con~iderable prolapse may take place, forming a projection or bulge from the surface of 
the cornea-" staphyloma." 

.J.lfargiual or crescmlic ulcer (ulcus corni::e scrpens) is a somewhat peculiar form of 
cornc>al ulceration; it is met with in persons ot' middle age, is ,·cry intractable, and Yery 
liable to recur or relapse. This form of ulceration is accompanied by \'Cry seYere pain, 
great intolerance of liµ:h1, and \'cry profuse lachrymation . On examination a creseentic 
patch of ulceration is found skirting generally the upper margin of the cornea; the ulcer 
is dt•ep, its margin clean cut, and the surface gla~sy looking. 

The ulceration sprrad~ rapidly up to a certain point--remains stationary for a time, 
and then commences to heal slowly, the 11ealing process being frcquc::ntly interrupted by 
relapses. 

The ulcerative process may i1n-olve both the upper and lower segments of the cornea, 
but ne,·er passes up to its centre. 

'rHEAnrnNT.-The treatment of ulcers of the cornea is similar to that of corneitis, but 
in all cases it is !Jetter to keep the eye carefully bandaged. lridectomy should be per
formed in any case l'hould pcrf'or:it ion be immintnt. 

Opacities of the cornea are tlie result of inflamma.tion, ulcemtion, or injury. 
They are met with of all densities and sizes; thin cloudy opacities arc known as 

"nebula:-." dense white ones as" leucomata." A dense white opacity, i1n-oh-ing the whole 
cornea, is en lied l\ ''total lcucoma. ;" an opacity of the same description occupying a pa.rt 
only, a" partial leucoma." Should a corneal opacity haYe been caused by a perforating 
ulcer 01· wound of the cornea, an "anterior synechia" will probably be found associated 
with ii. 

False Pterigium.-F/eshy opacities are sometimes met with near the margin of the 
cornea, and C'Onlinuom; with the conjunctiva. They are composed of granulation tissue, 
and are frequently the result of burns. 

TrrnAntEST.-Corneal opacities have always a tendency to disappear, especially in 
children. Their removal may be aided by the use of slightly irritating applicat ions, which 
set up a certain amount of increased ,·ascularity, and thus aid absorption. The remedies 
µ-enerally employed are drops of' sulphate of copper, iodide of' potassium, or opium ; turpen
tine, pure, or mixed in various proportions with oli,-e oil; calomel powder, or the yellow 
oxi<le of mcrcmy ointment. Any of' these may Ue used for some considerable time. 
Should no improvement have taken place at the end of two or three months, <Uld the 
opacity be so siLUatecl as to interfere wi1h vis ion , an a rtifi cial pupil must be made, and if 
the opacity be disfiguring it should be tinted. The fleshy opacities may be removed by 
01wmtion, but nrc \'C ry linble to reappear in their former site. 

Injuries.- Abrasions of the cornea may be caused by scra tches from thorns, 
ends of 8traw, finger nails, &c. They givt: rise to sernre pain, much intolerance of light, 
and wateriug of the eye. 
TREAT:llE~T.-Thc eye should be kept carefully bandaged with lint soaked in bella

donna lotion till the abrnl'ion has healed. 
Penetrating wounds of the cornea genf"rally inYolve the iris or len'<; in thC' former 

case ~n adhesion of the iris to the corn<::a (anterior synechia) is likely to be formed, or 
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iriti.!{ set up; in the latter the lens will probably become opaque, a traumatic catnract being 
de,·eloped. 

Yery extensirn wounds of the cornea may allow the escape of the lens or vitreous. 
TtrnAT\IE!o;'T.-The eyt> should be kept carefully bound up with lint soaked in bella

donna lotion, ai1d in cases where the lens has been wounded, or iritis "et up, a ~olution of 
atropine, one grain to one ounce of water, should be dropped into the eye from four to six 
or eight times daily. 

Should the lens swell and cause pain and increase of tension, it 1nust be remo,·cd without 
delay, or il·idectomy must Le performed. 

lridectomy m:\y have to be performed at some future time for optical reason~, or to 
obviate the irritation caused by dragging on an anterior i;.yuechia. Traumatic cataract 
may also require to be treated. 

B u rns of' the cornea by lime, hot metals, &c., usually occm in conjunction with like 
injuries of the conjunctiva; they usLmlly lea\'c behind them opncities of grl'aler or less 
extent and deni;.i ty, accordi ng to the se,·e rity of the injmy, or may cause slougl1ing tind 
destruction of the whole or grrater pa.rt of the cornea. 

TNEAnrn:o;T, the same as that of burns of the conjunctini.. 

THE SCLEROTIC AND EPISCLERAL TISSUE. 

I n fl a mma tion of the sclerotic or episcleral tissue, or more ~·ommonly of both together 
is a somewhat rare t!iseasc; it is characterized by the pre.scnee of purple swollen patches, 
covered Uy enlarged eonjunC'tirnl nssels, and situated usually about the i11sertion of the 
recti muscles. 

The purple patches often disappear from one portion of the globe. and appear again at 
another; the inflamm:~tion is chronic in its course, hut subsides after a time, leaving some 
discoloration of the affCctcd part; it is very liable to recur. 

I t occa:-ionally follows operations for strnbismus. 
T rn:AT)IEXT.-Scclative applieationi;., as clecoction of poppy-head<;;., or belladonna. fomen

tation, should be used three or four times a clay, and if there be much conjuncrival vascu
larity or any mucous d ischarge some astringent lotion, as chloride of zinc drops (see 
Fornrn l::c, p. 229) should a lso.he employed. 

Any constitutional treatment that may appear called for should be adopted. I n some 
cases ton ics do moist good; ot hers, :~gai n , may be greatly benefitt:d by a course of' mercury 
or iod ide of' potar.;;sium. 

This 1 l isra~e is usually de:;cribcd as" episcler itis." 
Sta phyloma .-A bulge of the sclerotic may occur from softening of its structure by 

inflamm:uory changes, which usually commt>nce in the choroid . 
Staphyloma may be met with in the ciliary region (ciliary i;.taphyloma), about the 

equator (equatorial staphyloma), or near the optic ner\'e (posterior staphyloma). Little 
can be done in the way of lrt•atment. 

Injuries.-The sclerotic may be wounded by sharp instrumcntr.;;, or ruptured by blows; 
in the lath'r case the lesion usually takes place in the ciliary region, uear the upper margin 
of the cornea. 

The sclerotic (as also the cornea) may be pierced by a shot or chip of metal, which 
may be lodged within the globe or Jia,·e pa!is1:d clean through it. 

T1u:Anrns-T.-The treatment of injuries of' the sclel'Oticdepe1uls much upon the extent 
n.nd nature of the damage done. 

Small incised wounds will usually heal readily enough if tlie eye be kept carefully ban
da~ed. Larger wounds may require to bf' closed by a suture . 

. lllows often cause comp\Ne disorganization or the globe, the aqueous ancl vitreous 
chambers being filled wiLh blood, and hemorrhage having taken place between the scle
rotic nnd choroid, although no rnptu re of the external tunic has occurrecl. 

8uch cases must be rarefully watched, and the eye kept bandaged with lint soaked in 
belladonna lotion . 

In cases of extensive inci~ed wounds, lar~e rup tures, or wounds u.:;:.:;:ociatecl with lodg
ment of a foreign body within the globe, extirpation of the eyeball will probably havf' to 
be performed. 

THE CRYSTALLINE LENS. 

Congenital a nom a lies.-Yariations in ~hape, absence of the whole (.\phakia) or 
part of the lens, nncl displacements, are met with as congenital defCcts. 
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P resbyopia (old gight).-Pre~byopia depends on senile clio.n{?l' of the crystalline 
Jen~, by whicll it i!'l rendered harder than in youth antl its cla1'ticit)' is impitired. As a 
con~equence its currnture can only be altered to a limited cxlt:nt by the action of the 
ciliary musclc 1 and the powe::r or range of accommodation is corrt'!'lpo11dinfrly diminished. 

Pcr!l.ons generally begin to experience the ctlt!cts of pre:::-<byopin about tlie age of forty
fh·e. The ncare:o.t point of distinct vision, which year hy yt'UI' ha'.-1 bt:l'n rec·e<ling from 
tht' cyc!'l 1 now becomes incoin·cniently far off, so that i;mall print can only be read with 

dif~~L;:~~ ~~c~0~1~\\~a~;Gac~!c~,~~~11;h'~~'~el::;~o~:i~h~~~:n~~n:o•1~~~~~~;.ed prc~byopic ns soon as 
his m·arcst point of di . .;tinct vision comes to stand at twenty-two centimetre!\ or further 
from the ey1·s, and the dt>gree of presbyopia is expressed by tht! numUer of dioptr ics (D) 
which it is necessary to give th£' eye in ortler to b1·ing its near point up to this distance; 
or, in other wo rd!', to give it a refractive power cqual to ·1.5 D, which is the power of the 
lens which the crystall ine mu.;;;t add to i t~e l f in ordt!r to see di1Stinctly at twenty-two cen 
timetres. Thus, a person a~cd forty-fhe can only Ree distinctly at twenty-eight centi 
metres, that is, li e ca n only add to his crystall int! a lens equal ro 3.5 D. I n order to 
t·nable him to see diEt inctly at twenty-two centimetre~ we mu~t give a lend which makes 
up the tlifli:rcncc between 3 . .5 D and ·L5 D, i.e., l D. A person of' f'orty-fh-e. therefore, 
requires a convex lens of" 1 D to remedy his presbyopia; the numbt>r of this lens also 
expresses the degre~ of presbyopia. 

IL has been dcti•rminecl by obsernition that prc~byopia increa~e.!I hy one clioptric for 
e,·cry period of[) years from ·tO to 60; sometimt:s by one dioptric and sometimes by a 
half only, for each similar period from 60 to 80. 

The following table shows the le11s required at each period of fh·e years by the emme
tropic eye. 81iould hyperme1ropia exist ii~ degree must Le ascPrtaintd and added to 
the number given in the table. The degree of myopia, 011 the contrary, mu:;t be 
suUtracted:-

Age. Dioptrh:11. Age. Dioptrlcs. 

<O 0 65 M 
4:) 1 70 5.5 
50 2 75 6 
55 3 80 7 
60 4 

Should our pn.tirnt require to see at some particular distance. the numbers in the table 
need uot be adhered to; lie may be allowed to select those lcnEes which he thinks suit 
best. As a mutte r of fact we of'ten find that the glasses ~iven in the table are too l!ilrong, 
el'pecially in liypermetropic persons who ha,·e become presbyopic before taking to glasses. 
8uc:h peroons have long been accustomed to strain their accommodation to the utmost, 
and will 11ot thank us for g iving them ~lasses which neutralize the whole of their hypcr
mcLropia as well as 1heir prcsUyopia. We ::;hall gi,·e much grea1cr satisfaction by ordering 
gla~~es which a little more than neutralize the hypt!rmetropia, an<l so give a liHle help 
wirliout being an absolute correction. 

I njuri es .-Opnci1y of the lens (traumatic cataract) may be causecl either by pene
tratinµ: wounds of the ('Ot'nca or simply by concussion. 

D isl ocation o f t h e l ens.-As a r~sult. of blows upon the eyeball, the lens may 
become partially or entin·ly disµJ;iced; it may still retain its transparency, but of1en 
Ucromco more or less opaque. 

DiRplacl'mt'nl of the lens may take place upwards or downwards, laterally forwards into 
the anterior chamUcr, backwards into the vitreous, or it may be e111in·ly extruded fro111 
the globe thro11gh a wound in the sclerotic, and lie beneath the conjunctirn. In the three 
fir:o;t po~itions the tliRplacemcnt is 011ly partial and the margin of the lens can be seen by 
oblique illumination occupying some part of the pupi l. 

Ob 1\ :; t ~~Si I~::~~~· i1:~ ~ ~~ ~ 1~ o~:,\~~ ;l l~~~O~~: l'tl~~u r~~ ;\i;.\ :; ~~~~~~ ~~l I~~:~~!; t ii ;~~)~\1 !~\l~J: ~l ~~ :; ~~~ ~1~ ~~~ .:~'{~~~: 
rio!11 c\~:~11;11~~~1~1~1~~11~1~i:;.'\'a~li~·~!1~ ~~~~11~:'.~~~~~~~~~:Ll~~'{~~~1~!~:ti1~~P!~,i~:ul~1~~~~:L:~1 ~~~~ec~\t~tl~~ 
lenR lying in tlie cilin1·y region at the lower pal't of Lhe eye. 

Jn di8placement beneath the conjuncti,·a the lens is found forming a small rounded 
tumor, somewhere near the corneal margin, mo,;;;i frequently at its upper 1uu-1. 

TH.EAT"E\'T.-Jf the ltns be cli~placecl partially or into the anterior chamber, and sti ll 
retain i1s trnnspnn:ncy, it may Ue lt>l't alont!. Bnt should it bc·come opaque or appear to 
l>e setting up irritation, it should be remo,·ed by extraction, preforably associated with 
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iri<krtomy. A tran!'part·nt Jens may remain for ytnrs in the an1erior chamber, and. with 
the excl'ptio11 of impairmt'nt of vision, gi\·e ri8e to no incom·enience. If its capsule has 
been in<·cratc<l, however, it wi ll become opaque, and if not extracted will gratl.ually be 
n·mo\·Ni by ab5orpl ion. 

A lens dii;;placed into the vitreous chamber will very probably act. as a foreign hocly, 
au<I :.et up glaucomatous changes, in which case it should be removed atull risbi but if' it 
produce~ no irritation is be~t left rllone. 

A lens dii;;placcd benea1h the conjunctiva may also br left to itself. 
Cataract will L>e considt:rcd in the section on operations. 

THE IRIS AND CHOROID. 

Congenita l anoma lies.- C o loboma siµ:nifies a cleft condition of the iris or cho
roicl, tlependent on failure or closul'e 01' the fccta l fi.;sure. In the iris it occurs as a. defi
c ic11<·y of the lower segment, appearing as if iriclcctomy had been performed downward.s. 
Jn tilt" choroid ii.. is seen (on examination with the ophthalmoscope) as a brilliant white 
tigure, commencing al the optic di:$k, and cominuing downwards and forwards for a 
YnriaLll' distance towards the ciliary processes, through which, in extreme cases, the cleft 
may cxteml, nnd bt en·n rontinuous with a similar deficiency of the iris. 

In the Alb ino the pigment of the iris and choroid is absent to a greater or less extent, 
and with the oph1liahno~(·o1w thc> fundus of the eyc> appear~ of a yellowish-white color. 

I rider emia, o r congenita l a b sen ce of t h e iris, is occasionally observed. 
P e r s i sten ce o f t h e pupilla ry membrane.-~mall portions of the membrane 

wli ic·h at a }JCriod of tlctal lifo l'O\'er~cl the pupil occasionally rem:\in, and may be se1·n as 
one or more fine threads, somewhat resembling cobwebs, pa!l.sing across the pupillary 
area, and attached at eithel' end to the anterior surface of the iris, near the margin of tl1e 
pupil. 

Anoma lies of c olor.-The iris of one 1::ye may be brown, that of it.!5 fellow being 
blur, or clittCrcnces in color may occur in different parts of the same iris. 

Tre mulous iris (iridodonesis) signifit.'s a tremulous condition of the iris, which 
shahs about as the eye is moved. This condition is met with when the iri:. has lost the 
support of' the crystalline lens, when the vit1•eous humor is abnormally fluitl., or the iris 
totally paralyzed. 

Tli(• term paralysis should. str ictly speaking, be applied only to cases where the iris is 
tremulous, all its proper movements bei ng <ll-'Sfroycd and the pupil of moderate size; but 
it is often used in the condition or dilatation of' the pupi l met wi1li in some cases or paralys's 
of the third nen·e; in which, however, only the circular fibn::s an• afll·ch!cl . 

M ydr iasi s signifies abnormal dilatation of th~ pupil ; M y o s i s, abnormal co11-
trnl·t1on. 

T umor s seldom origin:~te in the iris itself, but its structure often becomes implicated 
hy growths commencing in deeper parts of the globe (see Tumors of Eyeball); in::.ra.nces, 
however, of malignant growths, dermoid and ~imple cysts, and of the cysticercus, ha' e 
been met with in the iris. 

lNFLA,DlATION OF T ll E 1 1us (In1ns). 
Causes. 
Local.-Irritation from foreign Lodies in the conjunctirnl sac or cornea; friction of the 

cornea by granular lid'i or inn:rted lashes i injuries to the iris itself by operations, or acci
dent"', with or without the Jo lgment of foreign bodies in its substance or on i1s surface; 
pn•,;sure by a swollen crystalline lens, and exposurn from perfora1ion of the cornea. 

f'onstit11tional.-Debility, al'Ler acute diseasic, O\'er-lactntion, &c.; certain specific dis
eases, as syphilis. rheumati~m, and gout. 

Sg111ptoms.-Tlu.: following symptoms are met. with in most caSl:'S of iritis: changes of' 
eolor, cloudiness and loss ol' po lish of the iris, slu~gishncss or complete immobility anc.l 
(as a rule) contraction of the pupil, injection of the ciliary region (ciliary rednes~), water
ing or the eye, and impairment of ,·ision. Other symptoms met with occa~ionally arc 
pain, intoh:ranct> of light, irre~ularity in ou!line of the pupil, inflammatory product:::.-;n1s 
or lymph nodules-\ isiLle to the naked eye. 

Three varieti e s of iritis are commonly met with. 1. Simple iritis. 2. Re..:urrent 01· 

rli~~:_~~~ri~~~-tis~~'°:{il{ 1 ~;~~\~~::~ti~~nstant symptom~ of iritis are prci;;ent, often a<'com -

p:rnied oy more or lc::.s he, ere 11ain. An uncouiplicatcd attack lasts frnm one to t~'u 
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weC'h or longer, and usually ends in resolution, the iris quite rCCO\'Cring its normal con 
dition, but a fow adhe~ions may form between the iris a11d lcns-Cl~psule (poster ior syne
cliire). ln this as well as in the other forms of iritis, howc\'Cr, thl' inflammation may run 
on to the formation of a ronsiderable quantity of new material or into suppuration. 

Recurrent or rheumatic iritis occurs in per:;ons who are subject to attacks of 
rheumati;;m or gout, and also in the children of rheumatic or gouty pan.·nts; an attack of 
this form of inflammation presents all the more constant $ymptom" of iritis, and has one 
character peculiar to itsdf, viz., its tendency to recur, some patients having liad as many 
as twenty or more separate attacks; in some cases the attacks obsene a rernarkablt· 
periodicity, recurring regularly at the same time of year. The inflammMion i'=Omclimes 
appear~ in one eye, sometimes in the other, or perhaps in bo1 l1 , rarely, however, simulta
neously, but at short interrnls, the second eye becoming afiCctcd long- before the first has 
begun to recover. Hecurrent iritis is frequently accompanied Ly more or less haziness of 
the comea and aqueous humor. In some cases very Se\"Cre pain of a tlull aching character 
is experienced in the eyeball, forehead, side of nose, and temple; in others the attack is 
most insidious, the patient's attention not being attracted until u. considerable amount of 
new maU•rial has been thrown out, extensive adhesions fonncd, the sigl1t of one eye much 
impaired, and the inflammato1·y Hction extended to the other. Thi! great feature of this 
form of iritis is its tendency to rt:cur. The cause of the recurrences is not very evident: 
they arc probably due primarily to'' posterior synechire," aud a.re prevented by the per
formance of iridectomy. 

All pcr~ons, howe\'t:r, who have "posterior synechire" are not subject to recurrent 
iritis; so that in all prohability in lLo~e who are liable to rept-atcd attacks there is a 
tt:ndency 10 the lighting up of inftammation upon very slight prO\"ocation, such as the 
dra,(!µ-inJ! of posterior synechire. 

Syphilitic iritis is, perhaps, the most common of all the forms . 
A typical case presents all the constant symptoms of iritis in a \"Cry marked degree, the 

zone of ciliary redness being extr1:mcly well ddined. There ma.y be, besides, certain 
peculiar nodular excrescences, of a dirty yellow color (known as lymph-nodules). situated 
on the surface of the iris or at its pupillary margin, and at times extending: inlO the pupil, 
which may be completely blocked by them. These excrescences are syphi litic gummata, 
and tlwi1· exi~tcnce renders the diagnosis of syphili tic iritis certain; tht.:.V are, howe\'er, 
only occasionally present, and in the greiiter number of cases met with the surgeon will 
li ave to ta.kc i11to consirlcra.tion the patient's previous history, ascertain the existence of 
other signs of' syphilis, and make his diagnosis accordingly. 

Syphilitic iritis occurs most frequently between the ages of fiftePn and forty, but is 
occao,;iona.lly met witl1 as a manifostittion of congenital syphilis in infants. 

Results of Iritis.-ln many cases, especially if early and properly treated, perfect 
recon.:ry takes place i in others permanent signs of inflammation arc left. The morbitl 
cha.ugcs more commonly met with are-

( 1) The iris itself may be found atropltied, rigid, or rotten, and ,·ery prone to bleed 
freely on the slightest wound. These conditions become most apparent when operating 
upon its structure. On attempting to perform iriJeclOmy consiflerable difficulty will be 
experienced in remo,·ing: a portion of the iris, which may be so tough that none of it can 
be torn away, or so rotten that only the portion included betwE'en the branches of the 
forceps is rcmo\·ed, or hemorrhage may take place to such an extent as to pre\'ent the 
completion of the operation. 

(:2) .Adhesions to neighboring parts(" syneclii<e") may have formt:d, those most com
monly met with being between the iris and lens-capsule('' poslerior synechiro"). 

Po.:;terior synechi:.e are generally situated at the pupillary rna.rgin, and niry in extent 
from a few a.dliercnt tags, of thi:1 part only, to complete adlwsion or the whole posterior 
surl:~re of' the iris to the lens-capsule, this latter condition being known a.s "total posterio1· 
synecl1ia." 

Adhesion of the iris to the cornea," anterior synechia" (should this occm at all as the 
result of i1·iti s) will be found about its greater circumference. 

(3) Closure of tlie pupil by inflammatory material, opacities upo~i th!! lens-capsule 
caused by adhesion of the 11 uvcn" detacht!cl from the po::;terior surface of the iris. 

( l) Dense inflammatory deposits in or beneath the capsule, or invoh·ing the superficial 
fibres of' the lens itself (capsular catm·act), may also be met with. 
TnEAnrt:~T.-ln treating iritis we must take cure, first, to remove any local cau~e, 

such as a foreign body, opaque swollen lens, &c. 1 and to cure granular lids, or remon 
inverted lashes. Secondly, we must endeavor to dilate the pupil 1'/tfrdly, to relie\·e 
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pain. Fourtldy, any con~titutional treatment that may appear call1·d for should be 
C'mylo.r<.'d. (Tl_u! nwa.us of carrying out 1lte fir:St indicat ion are detailc •I e l,.ewlicrc.) 

In 1mkr to tlilatc the pupil a few Jrop" of a strong ~olution (gr. j,, to ,5j) of sulphate of 
atropine "" hould be phu:ecl between the eyelids by the surgeon liim:::clf nt l'ach visit, an<l a 
Wt'ahr :-;o\ution (gr.~ to gr. l to ,5j) should be U~t·d by the pati1mt from four to eight or 
tweln timei' a day. Jf the ('a:.c is treated at the commencement, more or less dilatation 
of tilt' pupil will wmally takC' place; but should the iris haxe become inliltratcd with intlam
matory matter, and atlJie,.iom; formed, little 01· no effect will be produced; the atropine 
~ho11l1l, howcnr, be per.,.e\'l'!"Cd with. 

Jn rn~es of iriti" with .. uppura1ion 1he eye should be fomented frcqu~ntly with hot bella
donna lotion, and kept bountl up with lint soaked in tlw lotion. 

Jn ca ... es accompn.nic<l by much pain blood should be taken from the temples by leeches 
or till' aniticia\ leech. .A1ropine may gi\'e ri:-oc to p:1in by causing dragging upon adhe
s i on~, and :-.hould be U1'Ctl wil h ca.utiou in cases where it ;;; application is attended by much 
::;ufforing, especially if it lmH 110 effl:ct upon the pupil. Tltc Pyes should be prolectcd from 
light IJy a i:rn:cn shade or protectors until the intlammatiou ha..; sub:sided. 

Or coustitlltional remedies there is none :so u~cf'ttl in the trl'atment of iritis as mercury. 
The tlrug !:'hould be ~in•n in ~ome form or ot.licr, so ai' spt·cdi ly to affh·t the system in all 
casl'-" \\here inflammatory products are plentifully producf>d, wht!ther the infl iunnmtion be 
of -"YJlhilitic origin or not. A pill contaiuing gr. ij of Pi!. llydrarg. a.nd gr. t of Pulv. 
Opii may be taken three times a. day 1 ~rnd is a n:ry CO!l\'t:nient and elfoclua.I mode of 
admini~tration. :.\Iercuri:il inunction, or nipor bnths, may be employed if preforred. 

]f tl1e iritis occ·ur in lk•bilit:itcd st:~tes of the system, or the inflammation go on to sup
p11rn1ion1 tonics, as iron or qui11i1u:, s hould be prescribed. nn<l a plentiful supply of good 
foot! ~i,·c11. Slioulcl there be much pain opium mu<;t IJc gh·en, and it is well to prescribe 
the druµ- in C'Onjunction wirh extract of belladonua or liyo,cytunus. 

'J'lir results of iritis, should tlil')' ~criou:-ly intl•1fcre with vision, require the performance 
of irid1·ctom_v or some one ol' the opt-rntiorn; for artifh.•i al pupil. Jridcctomy 1'}10ulJ also 
be 1wrfornwd in c:~e~ ot' recmTcnt iriti.:"l. The removal or' a po1·tion of iris in some 
maum·r-probably by prcn:uting t!r:lgging on :ulhc:;ions-has a man·cllous effoct in pre
\'cntini? rcemTPnee.:"l . 

Injuries.-The iri s tn:iy be cut, torn, or bruise,\; prolapsed through, or adherent to, 
the ('llnH::~, in ca...;:e~ of' 1w1w1n:iting wound1' of that stnic!ure (see " 'ouncls of the Cornea); 
or it may be Sl..'(>antted from i1s in.:"lertiou 10 a greater or less extent by concu~sion, without 
exll•mid wountl. .\uy of these injuries art! liable to ~ct up iriris, which may possibly be 
followl'd by suppuration . 

T111-:,\'n1EXT.-Thc injured eye i;:hould he kept carefully bandaged with lint soaked in 
belladonna lotion, and if much pain is complained of, or inflammatory symptoms ari<=t!, 
blood .;Jioulcl be freely taken from the com·spondiug temple, either by leeches or the 
artifitial leech. 

J\.; in iriti;:; from otht•r tnu.;e::, the pupil may becoml' blocketl, or ex1ensirn :.ynechire 
form, requiring op(·rati\"c interforcncc at :wmc later period. (See Opt:rations on iri.s.) 

lh'Pl.:H.E:'II1A o~~ C11onorn. 

Tntl'l'W'ed rnsC'ulnrity of tliC' choroid i.s not unfrequC'ntly met with, more especially in 
myopi1· Jll'r~on"'; it ~houlcl he :-ou,;pcctcd if a t'cclin~ of fulne.s~ and tension of 1he eye:-:, 
m•tompani1•d by wafl'ri11g and intoh:r:ince of ligl1L, is tomplainecl of: 

On t•xamina.tion with tl11· ophthalmo,.cope increa:-cd redness of the choroirl (especially 
uf' that portion ne:.we:-ot the outer ,;idc of the optic· cli~k) and some cnln rgcment of' the 
thoroidal \"C,;~els can be made out ; these changes will, howen·r, nry probably be o,·cr
lookc>il by a.n inoxpcricneed oh:.cn·cr. 

T11E.\T:'IU:NT.-Tlie ep·s shoulJ be kept carefully at rest, protected from light , cold 

ir::'.;:~;1~~·:~~::;;~~::~1:1:. ',~·'.£~:fro~l;;~~:~~l~j~~~~~;:,::,'.:.~1~;~;,,t~k~:~ f~·~~d)Ll::l1:~::lj~;~~:~ll~~1~t· 
Inflammation of the choroid, 11 Choroiditis," occurs under much the i;:amc 

~~11l~~~~:i'l11 1::: t ;~~ ~~~~:ia:~~ll~~ i: ;!a r~~ ~~11111l1;~,~~ii1~~ln ~fl l ~li':~ ii 
1
1:i; ):l ~~:~:;~~~~d~~::~i1t1i:l.~1~ ia!~~~~I ~~:~~: 

wi~~;:::1~·~;;,
1;~:.?i1 ~~~It c~·~~~-;~i~~~~:·~i~l~:!ss;~~~:.~i~i1~·1m Jo~s of transparency will be found. 

l">ain 1 i11!olcrancc of light , impairment of \ i:sion, f'ulnes.s of the ,·ei ns emerging from the 
j(j 



242 CllOROIDITIS. 

sclerotic in the cilinry region, ciliary rednesil, dilatntion and sluggi~hne;;:s of the pupil, nnd 
increa. ... ed tension of tht• glohe, are symptom:s of'lcn met with in choroiditis 1 but nre by no 
means ch:wacteri~lic of it. A diagnosis can only be made with certainty by examination 
with the 011hthalmos('opf>. 

The changes seen in the choroid with the ophthalmoscope nre, grayish or yellowi~h 
patches or spots of exudation surrounded by more or less redne.-.~ (hypera'mia), and at a 
Inter period patches of atrophy. The exud:uion may occur in one or more large patche~, 
or be distrihuted o\·er the whole or greater part or the choroid in the form of spots, this 

~~::~~11~;:1:1~1t~~o~~l ~~i~1~1 kt11~~':11~o:i:;,c;,~~::i~~!~ii~· ~~~~i:~11~~·;1~ r~~~~a~~.~~::1l~a,~·1~:~~1 ;ao;~b;~ 
front of rind are not oh~curcd by the opacity. 

Syphilitic choroiditis (in typical cases) is characterized by yellowish lymph
nodulcs simil:ir to those met with in syphilitic iriti s in the choroid; but, as in the lntter 
disea::-e, typical cases are only occasionally met with, and we must be guided by the same 
l'ules in forming a. diagnosis. Choroiditis disseminata is syphilitic; tlie atrophic changes 
1eft by it tire !iCt:n in spots of white and dark dottl·d about the fundur:;; often combined 
with an irregular band of dirty white extending round the optic difl-k. These changes are 
frequently seen in the subjects of congenital syphilis, the choroidal disease is in many 
instnnces as«ociated with floating opacities in the ,·itreous, and may be looked upon as a 
certain indication of syphilis. 

Choroiditis i.:; frequently a«sociated with inflammation and opacity of the vitreous 
humor; the retina co,·ering the affected portion of choroid i~ u«ually inrnlved in the 
inflammatory change, and the optic di~k may be implicate<l if choroiditis exist in itd 
,·icinity. 

Atrophy of the choroid, ns abo,·e stated, frequently follows inflammation. The 
ophtlialmoscope ,:;hows white or Jirty white patchC$ 1 or spots corre.:;ponding to the areas 
pre,,iously occupied by inflammatory exudation, cau-:ecl by de!'truction or the choroid, 
allowing the white ~Cll!rotic to show more or le!'s pin.inly through it. The atrophic patches 
are frc11uently surrounded by dark borders, from accumul:\tion of pigment which has been 
displaced by the inflammatory material. 

Inflammation of the ciliary portion of the choroid ( ciliary body) is known as 
"cyclitis." 

Cyclitis is characterized by redness and swelling of' SOf!1e part or the whole of the 
ciliary rt·gion, with cons1denible enlargement of' the veins of' the retina, choroid, and iris, 
and pain in the cyclmll, aggra,·ated Uy pn!ssurc in the ciliary regiou. Cyclitis may be 
c:iu,ed by injury or may depend upon syphilis, inherited or acquired. Softening and 
shri11king of' the globe is \'Cry likely to follow from impairment of nutrition, dependent on 
interference with the circulation ot' blood. Suppuration may also take place. Wounds 
implicating the ciliary n•gion of' the sclerotic should nlways be looked upon as much more 
serious than those or othl'r portions of the tunic, as cyclitis is frequently set up by such 
injurie~. Cyclitis is not uncommonly a:o,:ociatccl with iritis--" irido·cyclitis." 

T1u:Anrn:o;T.-The trctllment of choroiditis should be very similar to that of iritis. 
hidcctomy docs good in ~ome chronic cases or in tho!1:e in which there is inrrea.se of ten· 
sion of the globe. Ji'or 1he atrophic changes no trc>atment is of much a,·ail. 

Bone upon the choroid.-Depo:;its of bone arc not unf'requcntly met with upon 
the inner surface of the clioroitl in eyes that lHffe been blind, and shrunken for year~. 

Tubercles in the choroid.-In cac:.es of general tuUerculo:::is deposits of tubercle 
J1avc occa~ioually been met with in the choroid. 

Injuries.-Tlie choroid may be injured by foreign bodies entering the eyeball or rup
tured hy violt-ncc, without perforation of the tunics. 

Jn the former case (more especially if a foreign body be lodged in the structure of the 
choroid) inflammation is \'ery liable to follow, the eyt-btill being eventually lost by sup· 
pumtion or shrinking. A rupture of the choroid from external violenre is attended with 
more or less hemorrhag<·, which fills the rent made in its structure with blood, and may 
cau~c cons iderable cli:.plaeemcnt of the retina. 

Seen with the opl1thalmoscope soon nfkr the receipt of the injury, n rupture of the 
choroid appears as a more or lf'ss elongated blood clot; latl'r the blood becomes absorbed 
and a white linear figure is left, from the white sclerotic showing through the rent in the 
choroid. This form of injury is not often followed by dc~tructive inflammation. 

Tnt:A nrn~n.-Injurit'!' of the choroid should be treated in the same manner as injuries 
of the c:.clerotic, cornea, or iris, with belladouna lotion, lint and a bandage. 
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Snt P.\ TnETIC OP11TnAu11A. 

Sympathetie ophthalmia is the mnne applied to a peculiar form of inflammation of the 
choroid, ciliary body, and iris, coming on in one eye in co1b<'quence of morbid changes 
which have previout>ly existed or are still in operation in the other. 

The mof;t common causes of' sympathetic oplithalmia arc injuries of one eye, especially 
u·ow1ds implicating the ciliary region, or associated with lodgment of a foreign body in 
the intt:rior of the globe. 

The wounded eyt.! !>-hort ly after the receipt of an injury may become nffct't('(l by choroi<lo
iritis, the inflammation being of a markedly arllusi1:e characte1·: pain more or less se,·ere 
will be complained of, !:'ight rapidly lo1't, exlensive sy 1wcliia~ form, tlw tension of ihe globe, 
at first somewhat above par, diminish, a11d shrinking of' 1he eyeball fo llow. 

At auy ti me during the fore;.wing changes in the injure<l eye the sound one may 
become irritahle nnd pninfol, anc.l a similar inflammation nmy be set up in it, leu<l ing 
rapidly to a likl! result . 

TRt:AT:o.11:::...r .- " 'hcre sympathelic ophthalmia has been onec es1ablished, in all proba
bility irn·parable damage will be clone; the great point t.o bear in mind is to prevent its 
occurrence by timely extirpation of lite dama,qed ,(/lobe (see Extirpation of the Eyd.1all). 
Should the disease ha\"C l>ecome filirly establi:::.lied, little benefit can be expected to result 
from such extirpation, as the morbid changPs will probably continue in the sympatheti
cally infhuued glohe, in .spite of the rcmornl of that primari ly affCcted. Tltc sympatheti
cally af1Cctcd eyeball (or if excision ham nor been performed both eyc.s) should be kept 
carefully bandaged with lint soaked in belladonna lotion; pain mu~t be rclie\'Ctl by the 
smne methods as in ca;;.es of iritis. Any constitutional trealmt•nl that may appear neces
i;ary .shoul<l he employcU, :111d as soon t\S the more acute inflammatory symptoms han~ 
subsided iridectomy should he performed. This. operation oth.•n exerts a ''ery beneficial 
influem·e upon the nutrition of the globe (see Jridcctomy), and .should be repeated a second 
or C\"en third time oltould the new pupil hccome (as is \"Cry likely to be tbe case) occluded 
by inflammatory exudations. 

Shoul<l suppurati\'e inflammation Oe set up in one eye, sympathetic changes need not htl 
feared in the other; it is only in the adliesirn form of choroi<lo-ir itis that sympathetic 
ophthahnia is l ikely to occur. 

THE VITREOUS HUMOR. 

Opacities in the \"itreous are frequently met with in cnses of myopia, and often as 
the rl'sult8 of choro1dit is. 

Inflammation of tl1e \"itreous occurs occ:1Siona11y; it is generally of syphilitic origin 
or cau~ed by injuries, espef'ially the lodgment of f'vrPign bo<li~i; within the globe. Yision 

be~~:~.~ ~~~i~;";.~~1:~1C:~~:~i~i,~t~:~:: 1~11,~~i~11~11~; 1~~ss~~~;::~it~~ ~~i;~1~ 1~e :i~t::;;11~~11:~i~l-reme1lies 
should be employed; s.honld it depend on injury, the eye must be kept bandaged with lint 
soaked in belJadonna lotion, and measures taken to subdue the inflammation. 

H emor rhage into t h e vitre ous.-Occasionally bleeding takes place into the \"it
reous humor to a considerable eXlent. Impairment of vision is complained of, u:::.ually 
coming on suddenly, and often during some exertion. Examin:nion with tl1e ophthalmo
scope (direct mclhod) shows the Yitrt•ous chamber to be occupied by a turbid irregular 
cloud which floats about as the eyeball is mo\'ed, gradunlly subsides to its lower part when 
the mo\·emcnts are discontinued, and is sti rred up again on the mo\"Cmcnts of lhe globe 
being repeated. The blood becomes absorbed to a greater or less extent in the cour:-oe of 
time, but \'ery commonly some 1wrmanent opacity is left. 

lridectomy appears to hasten the process of absorption. 

GLAUCOMA. 

By glaucoma we understand "A series of morbid changes of the eyeball; the most 
promi11ent of wliich, and nppnrent ly the one which cau~es all the 01hers, being an increase 
of teusion of the globe." (Bader.) 

The cnuse of the increase of tension is unknown, but is supposed to re.suit from undue 

G1~ 11~~~::~if ~1 s~fi"dt 1~~ ~~~~~~~~;:l~~. 1~~1~cl:i'1:~~:~~:~t o~'11t~:;~l~~;;-:J~-~~~-~:~~s0~1~:-~;i:::~ ·;~:~~i~:~· 
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ou:;ly without inRammatory outbreaks; acute or chronic when allcndc<l Ly attacks of 
infl;.1mmation. 

Simple glaucoma pre~ents no Ycry marked symptoms, its onset being mo_,t in:;idi
ou,... ] t is charatlcrizcd by gradual c1ecrea;'le of acutcuc~s of' ic.ion, with narrowing of the 
yj:;ual field, impairment of tlie power of accommodation, cau~ing rather rapid incn.-ase of 
prc:,.hyopia, slu~gblllH.':;i; in the mo,·ements of the iri!i, ~ome dilatation of the pupil, an<l 
some apparent haziness of the Jens. lncrci1se of tension i.s prolmLly one of Lhe earliest 
symptom~, but is Yery liable to be overlooked until Ilic di:-ea-;e i~ far adnmce<l and con
siderable h:mh1t1'S of the globe has taken place. " 'ith the ophthalmo.;cope spontaneous 
pul~:ition of the rctin:il arteries may Oe seen, or pul.!iation may be produced by very slight 
pre~:;;urc upon the globe. Tile n:~~els, e'lpecia.lly tlie veins, are thinner on the surface of 
the optic disk than in the surroundin~ retina, and the disk ii::;elf' more or less cupped. 
The cup of' glaucoma is cliaractcrized by a bluish appearance of the greater portion of 
th1~ Llisk; upon this blue portion the n:ssels appear very small and indistinct, or they 
may be quite in visible; the margin of tlie disk is white, anc.l the large tortuOUi' retina.I 
HS::-els arc seen curling up <Wcr its edge, and nppearing on the su rface or the retina. 
at a point not co nli1111011 ::; wi1h their cou rse upon the nen·e surface. Small hemorrhages 
ma.y a.lso he mrt with upon the retina. 

Sooner or later, in any form of glaucoma, if rf'lief' be not giYen, the condition known 
as absolllte glaucoma id csta.blishetl. The eyeball becomes ~tony hard, the pupil widf'ly 
dilated and fixed, the cornea hazy and anresthetic, the iris and aqueous humor discolored, 
the anterior chamber shallow, and the lens more or Jei;:i opaque. A few dilated Yeins 
:we i:-cen i!:'i:;uing from tlw glohe in the ciliary region, the sclerotic may be somewhat 
bul;?tcl in plaCCl'i and bluish in color, and the conjuncliYa i~ extremely rotten, tea.ring on 
any att<"mpt to f.:eize it with forceps. On examination with the ophtlialmo:-:cope all ap
ap(-'ars dark behind the pupil, or a dull red retlettion may be returned from the interior, 
but no c.lctails of the fundu:;; ean be made out. All pnception of light is lost. 

Jn !'Orne cai•<·s of' ncute glnucomn, :incl almost i1wariably in chronic glaucoma, the onset 
of the dif.:;ense is preceded by prt'monitory symptoms. 

These al'l', as in :;imp!(' ;rlnucoma, rapidly increasing prc,:;ibyopia and slight increase of 
tension of' the g-lobc, slu~gil'ihncss and dilatation of the pupil, some apparent haziness of 
the lens, and narrowing ot the ,·iirnnl field. 

Besides these we may find some congestion of the veins emerging from the sclerotic in 
tllC cilia.ry rc·gion. Tlicl'e ma.v be periodic attacks of dimnc!'s or \'ision, objects appeuring 
as if Ycil1•d by a grayii:;;h or yellow mist (J. .. ondo11 fog); in the later stages we may han a 
lialo around a. fhunc, or the appearance of a rain Low, and at times attacks of pain in and 
about the eyt•ba.11. 

Acute glaucoma u~ually commences su<ldenly with well-marked inflammatory 
symptoms. The patient will state that he wa.s seized (frequently during the night) with 
suddt'n scrnrc pain in the <'ye; the pain will be described as affCcting, not ouly the eye· 
ball, but the wholt• of the corre:-;ponding side of the lu:ad, and he \\ill h:we found that the 
sight of the pninf'ul eye is mueh impaired or en1ircly lost. On examiuation the eyelids 
will bl' found :<lightly reddened and swollen, the ronjnnctirn ~omcwhat chcmo~cd, and its 
YC~~d~, n~ well a" those ~ituated more deeply in the subconjuncti"·al ti:-:l'iue, enlarged. 
There will be prof'ugc laehrymation, and often much intolerance of li::tht; the aqueous 
humor will ,·cry prol>:ilily Le somewhat turbid. The pupil will be dilated, somewhat 
irregular and fixed, nnd the ten-;ion of the glohc greatly increased. 

On (•xnmination wi1h the ophthalmoi:-copc some of the ap1,earances mentioned under 
fl.impll' glau{'oma mny Le found, hut the media will probably be so hazy as to ob~cure the 
purls Ucllind, a du\].rPcl n:flection being all that can be made out. 

The acute ::-_rmptoms may pa"s off in the cour::;c of a. fCw d:~ys 01· weeks, le;\\·ing the 
CJC' more or le~s prrman<'ntly damaged. Simil:\1' attacks may recur, but more frequently 
the <lil"ea~e rdnpH'i"i in10 a clirnnic .stMe. 

Chronic glaucoma, tlie fc)l'Jn most commonly mC'l with, il-l eharacterized by the 
OCl'lll'l"l'll('e of ::'light i111J:immatory n.ttacks, a~::;ocia.teJ. with temporary incrca~C of dimness 
of \'i~ion and more 01· lc!->s pain in and around the eyt"hall. On examination the field of 
\'ision will be found to be limitf'1l, the tension of the globe incre:.L.-;cd, nnd if the patient 
prc~ent him~Plf dming an i11flammatory attack the conjuncti,-a am! ~nd>('onjunctini.l tis . .;uf' 
will Le found unduly rn~cular, the pupil somewhat dilated, and the mO\'Clllents of the 
iris sluggi~h. 

The Jo~s of ,·ision, in ca~es of chronic glaucoma, is attended by somewhat peculiar 
symptoms. Patient::. complain that their sight is alway:; somewhat misty, that there ii) 
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an nppN1.mnce of a bright. halo around a candle or otlH'r flnme, that thry !'Ce colors re:--l'm
bling- a rainhow, anti often of great beauty, and ore11sio11ally tlash('s of light and fiery 
cin·lf•s; tll<'"l' latter symptoms nre, howcn!r, common to nil forms of retinal irritation. 
Yision i:": nlwa.ys \\'01'$.C during: the inflammatory attnl'b and reconr::; to a C<'rtain extent 
during thr rl'mi .. 1;ion, ne\·er 1 howcnr1 returning to the ~anw rondition as before the attack. 

Tlw oph1hnlmo..;l·ope ~how~ change-~ :;:.imilar 10 those nwntionccl nndt•r simple glaucoma. 
There' is yet another form of glaucoma rt'l(t1irinp: mC'ntion, fortunately r:trl'ly met with. 

Jt..; prineipnl ch~tracteristic is the extrt•me suddennef.:S nn<I Yiole1we of i1s Ollf.:CI; it~ symptoms 
l'C'"l:'mble those ol' acutf' glau<:omn in an agp;r:wated form. Tliis variety of ;:daucoma is 
known m; ylauf'oma jidminans, ancl the eye atlaC'ked hy it may hf' entirely lo~t in the 
COlir:":c of' n few hour~. The attack i:; occa:;ioually a('eompaniccl by ~f',·ere headache and 
vomiting. 

Gbu('oma is e~~cntinlly a <fown;;;c of commencing old ag<', occurring most frccpwnlly 
hetwc1c·11 lhe age~ of fifty and ~ixty, hut occas:;ionully in young aduilR, or <'"<'n in children. 
Gla11comrt almo;;;t alway;;; nflCcts both eyes, not, ILowc,·cr, simultnnco11Rly, but nt more or 
lc~!'1 conf.liclcrahlt· intl•rwi.I~. 

ln order to diagnose glrwC'omrt WC' OHlf.lt be wC'll aequn.inted with the ml'lhocl of a::cer
tainin~ the l(·n~ion of the globe, and also with the use of tlie ophtlialmoscope. (See 
Examinn.lion of eyebiill, &<·.) 

""e mu"t n.l"o n·mcmbl'r that the injurious effects of prC's~urc art! cviclencecl earlic--t in 
the peripheral portion;;; of 1l1e retina. and ~houlcl therefore n·ry rnn·f'ully examine the con
dition of the 1:is11alfield in all suspeotetl. cases. (See Examination of field of ,·ision.) 

ca~e~ are frt•q11t•ntl.v met with in which great contraction of the \'isn:d lield has taken 
place, ahhou;:rh ('('ntral ,·i,:;ion i,:; still acute. Anothl·r symptom which ::;hould le:id 11:- to 
8ll"Pt'C'I glaucoma i.-; the rapid inrrease ofpresbynpia. P~1tienh affi>cted by the ~imple or 
chronie forms of the di~(·a.;e are constantly changing their gi:l"~e:;; 1 as !11(·y find that tho.:;e 
which at first apJ)(':ll' to suit beC'omc u~eless in the course of a t<•w month1'. 

Apparent lrnzi1w:--;; of tlic cry-.:talline lens is a !:')'tnptom requiring 1'pl'<'inl a.tll•ntion; 
otlwrwi"l' the surgeon mny fall into the fatal error of mis.ta.king chronic or simple glau~·oma 
for cat:~rnc1, a nil allow the dif.lea,:;t> to continue until si~ht is irl'(.•Yocahly lost. In ~uth cnscs 
ophthn.lmos.C'opic examination will most probnUly show that there i.-; little or no real 
opaci1y of the lt•n:::;, :\lld this, aided by a cnrefol examination of 1!1c tcusi0n of tlic globe 
and the statt' of the visual field, will prC\'Cnt so di1'astrou'i a mif.ltake. 

Bt•f.:ides the for<•going we not unfrcquently mC'et with wlmL is known as" secondary 
glaucoma/' i.e., glau('oma coming on in the course of' :'Ome otllt'r <li~t•a..;1•, as corneiti~, 
ulceration of <.'Ornca, iritis1 &c. Glaucoma occurring in young perso11s is u::;ually secondary. 

TnEAT'lE\'T.-Clau<'onm can be remedied by opaatio1t rtlone. An1l ii is our duty 10 
explain to the> pati<•nL the nature of liis ca,:;e and urge upon him most strongly the necessity 
foropc>rati"e interfhe11cc. 

Putient:-: !'Um-'ring from glaucoma oft<>n l'Yincc> the gr<'ale~t unwillingnc~s ro undergo 
a.n opt.•ration; this 1mwillingHe-:s is explained by thf' fa('t that during- the re111issio11s of 
the 1li:-<eac;;e little or no im·onn·nience is cxperi<•m:ed, :md, mon•o\-er, enn at the time 
that an attack of inflammation i~ prcsrnt the sufll·rcr will Ut• ('llC'Ourng<'d by rhe hope that 
the l')'lllploms will pa..;:": off (as they in all probability han· doue in pn•,·iou;:; attack"'), 
1ea,·in,!! the eye Uut littl<' damaged . ~cn:rthelei's we 11111..;t ah\ays hear in mind tliot rm 
opemtio11, to br success/it!, 11111st be per/Or111ed early, and mu:-:t not Uc !:'ati~fied until we 
Jwn• con\'incC'd our patient of this. l\Iost patient~ will r<:adily submit to an operation 
wlwn one c·rc lias hct•n lost and the disea~e has tomnH'n('t.·d in the otl1er. 

S<'nral 01wration..:. lmYe Uf'en practif.led for the rclid of glaucoma, but iridectomy is 
that which gi,·es 1he b<>;:t rc:;;ult:;;, :rnd is almost univt'r~ally praC'ti . ..:.ed at 1hc pre:-<cnt d:ty. 
hidec!Om)'. 10 he <'fll•clual, should bf' 1wrformecl as CHrly :1..; po!i1siblc; as a nil(•, no good 
i.c;; likely to r('~ult from the operation in cases where Yil'\i011 ha-. hcen n•dneed to bare pcr
CC'ption of' li~ht; lmt in acute glaucoma much imprornment. may take place en:n though 
all pe1·(·uptio11 of light l1n\·e hrcn lost for some days. 

Jn pC'rf'orming irid1•ctomy for glauc·oma we must tnkc care to rtlllO\'C the il'ig well down 
to it:; i11o;ertiun :rnd to ex,·if.:e a good broad pif><·e (st>e p. 2<i7); nwrply l'Ut.ling away a por
tion of' thC' iris 1war thC' margin of the pupil doe~ no good. Tht• oper:i.tion is e:\.")' euough 
of' pl'rformnn<·e in cases of acute glaucoma, but in those of old sranding the structures 

bc~~1m:a:~-;r~~lt~~a::~,~~1~e::.<:1:1~-c~l f~1;y~~~~~1~p~~~~,.i~:~~ll~~lPration does not ;:('pm ad,·i-.:able we 
must do our best to girn relief by medical treatment. Tht1 mean;;; which will Uc found 
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mo ... t u~cful nr<' thC' applicntion;; of scdati,·e fomentation~, ndminil'tration of opium, ancl the 
local ahRtrnction of blood by leeches or the artificial leech . 

• \tropine slumld not be u~ed in glaucoma, as it cau~eo incn·a.~ecl rn"cularity of the ;rlobc, 
anti wi1h it augmentation of kn~ion. It~ application is recommcnJell in most worko on 
ophthalmic subjects, but it docs more harm than good. 

THE RETINA AND OPTIC NERVE. 

V ision.-Rpace will not allow of a cletailecl account of all thP anomalies of vi!'ion whirh 
may Le met with. Before the introdurtion of the ophthnlmo~cope all ca .... e;; of want of 
si_qht occurring without rause appmenl to the unai1led eye were collected together into two 
cla~,..;cs bearing the 1wmes of "amblyopia and nmauro:-;is." 

To the f'orllll'I' wcr<' referred :di cases where \'i:-ion wa~ much impaired but not entirely 
lost, to the bttcr cases i11 wh ich not even perception of light remained. But now that the 
ophthnlmor-:.cope hm; conic go g1mcrally in lo use, making the interior of the globe as accessible 
to our sight :1:;; th<' exterior, we have come to refer "amblyopia nn<l anrn.urosis" to their 
proper ca11~1·:::, and the term:; h:we fallen into comparati\'I:: disuse. For inst:ince, if in a 
ca ..... e of w1rnt of !'ight we find on ophthalmO.iiCOl'ic examination that there is hazine;;s of the 
Yilreou~, inflammation of the rctina1 &c., we do not MY (as formerly) tha.t the patient is 
"amLlyopic, 11 but tha.t he is suffering from opocity of the \'itreou~, retinitis, &c. Again, 
in case:; of total blinthw~:;;, the ophthalmo.~copc will in all probability detect ntrophy of the 
optic nerve or other le5:ion, and instead of :;aying that the patient i:;; "amaurotic" we say 
that he is ~uff<•ring from atrophy of the optic nt>n-e, &c. The terms '"amblyopia and 
a.maurosis" may. howen.-r, .:'till be used in some rare ca .. --es where there is a. partial or 
~~;::~>t\~1~:8.Jo .. s of sight, a,;:sociated with an apparently lwalthy condition of a.II lhe ocular 

Hyp erremia of the retina oceurs from o,·crstmin of the eyt•s in doing near work 
(e~pccially in hypernwtropic or astigmatic per,..on~). or from constantly look in~ at bright 
light; the disea~c is not uncommon amoug.st engine-drivers and others who work O\'er a 
blazing fire. 

The patient comphiins of some dimness of vis.ion, and a feeling of fulnC!'R and discomfort 
in the eyes. On cx:unination with the ophthalmo:;copc the retinal vc.:-s,•b-;, both arteries 
and veins, will be found increasetl in size, and a grt.:alcr number of' each will be visible 
than in the ht>allliy retina. 

This form of hypcr::cmia may be described as "act ive;" another form of hyperremia, 
aflh·ting only the retinal veins, which bceom(> enlaq:.~ed, tortuous;, and sometimes ,-aricose, 
may be descriLl'd a .. '-''' pas~ive ;" thi:- condition i::; indicative of' obstrnction to the return of 
blood from thl.! eycbnll. (See Jschremia.) 

Jlypcr:-emia of the rctin:t, e~pecially the actin form, i8 not easily recognized, as the 
limits between health and dist>a.sc fa1le nlmo::ot imperceptibly into each other, and con~ider
nblC' experience is required in order to judge with certainty where one emhi and the other 
begin!'!-. 

T1n:Anrn:o;T.-ActiYe hyper:-emia sliould be treated by rest, carefully shielding the eyes 
from bright light by ml.'an~ of blue protcclors or a .;.Jmdc. After the subsidence of the 
hypera>mia any anomaly of refraction should be carefully ncutrnlizetl . 

Pa~~ive hypcra>mia i.:- usually nn indication of some more 8Crious disease, and requires 
no .;.pecial tn•atnwnt. 

Inflammation of the r etina (retinitis).-Causes.-Relinilis most frequently 

~'.~;~'~:~~)~;i~~~1~f ~~~s~.~;~~~n~j ~l~;c~'.!:f~1;~1al~e~~~~11~:ii1~~rit~1:r i~;p!::~:t;~!c~~~! f~~~~ :;·~~~ 
bral cli~easc; from tumors or entozoa within the gloLe, exposul'e to sutlclen flashes of 
bright lighl, or wo11nds of' tl1e eyeball. It mny also be secondary to choroi<litis, iritis, or 
cyclitis. 

Jktinitis is ch:uactcrizecl by hyperrernia of the retina, ae;~ociatcd with more or les.s dense 
and extensive opaeity of' its structure, and frequently with extr:iv:umtions of blood in its 
suh ... tancL' . 

Di ... wrbance of' yjgion may he a promin<'nl :;.ymptom, or the patient may hardly be aware 

~::~t~~~~~~~~~:~~'l!~~1 a(~~~~:~1~,·~1~1 t1i11i(~ ~~;~~cl:~~"~\~~;~~· ~~1~,~~~,;~;~~1:c~~r otn:;~~~~~. ~~;>,~1~;\s i::Ft~~ 
::f; 1:~~~,~~~n~~~1~·<l~~::\~lt~li~:~1~~~ 111:1~ 1.r~~1i:~1it~·f s~~~~'ll)~~Jl;~:.i~l:1:~.::;·i~' ,~.1~11;s~i1~~~1c1~i~~o·~~o o:~~.~!\i 
an.r symptom-:. 



RETINITIS. 

Pain, photophohia, colored ''iRion, an<l flashes of light, arc symptoms occasionally met 
wi1h in infl:unmation of the retina . 

Acute r<'tiniliil is rat"C'ly met with, and if it should occur would har<lly be recognized, as 
the inflammatory exudation would be trani'parcnt, and, therefore, im·i.sible; consequently 
the only appearance rm·enlcd by the ophthalmo ... cope would be enlargement and tortuo,.ity 
of the J'f•tinal Yc~::sel~. 

The form'i of retinitis which gi,·e rise to st riking ophthalmoo:.copic appearances are 
c:0~cn tially of a chronic nature, and are frequently associatrd with inflammatory changes 
in 1hr choroicl and optic ne1Tc. 

]{rtinitis m:iy afli.'ct one or both eye~. those forms whi<·h are of com;t itutional origin 
u:-:ually affecting both, though not always in the same degree. Several varieties of retinitis 
arc clescribC'd. 

Simple retinitis.-The ophthalmo::.cope shows a more or lr5~ ~1'111.•ral turbidity of the 
retina, Yarying from a scarcely perceptibll! cloudinc:::,; (giving tbe idt•a that the structure 
is colored a.nd vi:;;ible instl'ncl of' entirely trm1 r- pnre11t) to an uniform grayish.white or mot. 
tled opacity, which np1war!\ lo (•o,·c1· the choroid like a veil. 

Thr oulline of' the optic di~k is indisri11c1. The retin:il Yeins appear enlarged, dark 
colored, nidently gorgt•d with blood, oficn twistl'Cl in their counw, and they may be in 
part,; hidden by the inflammatory exudation. The condi tion ol' the arteries is nearly 
normal, or thC'y may appt•ar too thin. 

~mall hemorrhng:e~ are f'rrciuently detected in the course of the distended veins. 
Hemorrhagic retinitis. - The optic ncn·c will be found reddened, somewhat 

s"olle 11 , it s ourline ohlitcrated, its transparency so muth affCcted tliat the cour1'c of the 
retinal ,·ein.;;; upon it:S 8Urfacr and in its suh~tance l'annot be traced; the retinal YCins are 
tuqrid, and tortuouR in their course, presenting altern:\tc ly light and dark portions, acco r•l · 
inµ; as they lie deeply in the engor~ed retina or more superficially near its inner surface. 
Tiu· retinal arteries, a.~ in the simple form of retinitis, arc nearly normal or too thin. 

ThP princip:1l cliarat·tt:ristie of the cli1-ca."C is th(' occmn.•ncc of t-xtcn:4in:: hcmorl'hage, 
mo)'.t marked around the optic disk 1 an<l fading away graduall y into 1he surrounding parts. 
Tht• blood.extr::wa1-ations have a peculiar striated appt•arnnce. an1l radiate, spoke-like, from 
the optic di i;k as a ccntrr. Jn Rome cases the retina immediately surrou nding !he disk is 
uniformly ~oaked with blood, tlie bright red colOI' 1lrns produced gradually shading off 
cxlt·rrrnlly into the spoke.l ike appcnrance :thorn mf'ntioned. 

As time goC'S on the extrarnsatecl IJloocl undergoes c hange!', becoming brown in color, 
nnd l''·<'ntually partially or unt i1·ely absorbed. 

Retinitis pigmentosa i~ a peculiar form of' dPg<'ncr:11ion of' the retina, met with 
mo,.,L freqm·ntly in tit<' off"pring of blood relations; the sufforers are of'len deaf and dumb, 
and may be partially idiotic. 

Tlie mo~t markl'd !')'mpwms of the disea~e are ni9!1t blind1u>ss, and gradual narrowin_q 
of t 1te '1.:isualfield without glaucomatotts .'f;ymptonts. The ophrhahno .... cope re'"eals tlie most 
st riking- changes.; the ret ina, more especially abvut its periphl'ral part'-', is doued more or 
le ... ,; thickly with black pigment spots; these spors appear ~omewhat like a multitude of 
small blac:k spitlt• rs with many legs; they ham al."'O been likened to bone.corpu~clcs. The 
spols of pigmrnt appear to follow the l'ourse of the blood\'e:0'icls of the retiua, and, as before 
slated, are collC'cfed mo"'t thickly in its peripheral part~ . 

Th<' \,loolh·el""'el::. llwm~eh·es are much diminished in size and visible number, and the 
optic di .. k is markedly an:"Cmic. 

Albuminuric retinitis is a peculiar form of retinitis nwt with in Bright's disease. 
Till' l'ht111~1·s; wliid1 take place in the retina are inflmnmatiou wit h effusion and hemor
rliag-1'~, followed by faLly an<l fibrinous degeneration of its s truetm-c, and sub:;;equent 
a.trophy. 

The oph1halmo:0;cope shows, in the early stages of the discaR<', retin::il hypenrmia (more 
CRJlt'l'ially ,·enous) with incrense<l '"n.scularity aml red ness of the optic disk . Next the 
retina lwconws cloudy (more ci:.pccially around the optic disk, Ilic outline of which becomes 
ob~eurt'd), and m1merous hemorrhages in tlie form of streaks and spo ts ocem· in n~rious 
parts of its st ructure. 

Tl1e domliness goes on increasing and obscures tl1c smalle r Ye,.sel!'; later in different 
pnrt~ of till' f'undus, but mostly in a ring situated at a. li11lc distance from the margin of 
thr di!<k, appear glistrning white spots and parcheR, which by their coales<'ence e,•cntually 
form a lirua.d white band, which partially or entirely surrounds the now grny opaque optic 
lfo•k, being s<.•p:trated from it by a grn~· opaque portion of retina. These appearances are 
entirely characteristic of albuminuric retinitis. 
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"-hil,.;.t the aho,·e chnngC'l'i are going on in othC' r parH of the r('tina, c11nraclrri"tic npprnr
ances may be dcn•loped in the region of the yellow ~pot. _..).. numb(•r of ~mall wliite 
gli:-;tening spots, \\liidi 1 however, do not coalc.-.cc son..; to form a h:md, hut l'('llmin di.-;tinct, 
make their nppcarance. These g:li;;.tening spots are arrnn:rt•d in a somewliat r:uliatC'd posi
tion around t.hc m:tl'llla :is n cc>ntrc, and soml'what rcs.t•mhlt> a con,.;tdlation; the appear
ance ii:; quite cliar:.\clcristic, and once seen is not likely to be forgottrn. 

A"' tlu .. • opacity of the r(:'!ina incrcas.cs-i the ,·es ... c+~ become mort and more obs.cured, so 
that when the di:<eai'C ha:;. reached its hei~ht only a f<:w lnrge ,·enous trunk:; are ~till vi .. ilile. 
F1c~h lwmorrhages may occur at any time, :ind c·on: r on·r and ob--cure the opaque por
tions of retina. .After a time a rrtrogradc prOCl'~~ :ot•h in, the hemonhagcs and pctuliar 
opacity !'lowly dh•appcHr. the retina being at length lcf'l in a ~la.LC of a.trophy. Di,.place
ment of' tlu.• retina may Ot'cur. 

AlLuminuric n·tinitis is usually a~sociated wit h p;ranular k id11cy; it is dPpcmknt on the 
blood-rn~cul:ir di~N1se (arterio-capillary-fibrosi.~, Gull :ind Su tton), of wl1ich the ki1lnq 
nffc·ction is on ly a part. T he reti nitis often appears before any );ign of kidney mi:5ch ief is 
manithtNl, and it i~ the ophthalmic smgcon wlio first di!::i<'O\'l' rS the nature of the ca-;e. 

L eucremic r e t in itis .-.A pecul iar form of rt-tin itis i;:onu•what re~embling the a lbu 
minuric has lwcn described as occurring in connC'ction with lenco{'ytha-mia. 

Lcu{'a·mic retinitis is marked by pallor of the optic di-.k, n peculiar ro,.;e color of the 
retinal ,·es:-:eli-, hl'rnorrhngc:-;1 r-:ome opac·ity of the n•tina arot1nd tll(_• optic di .... k, and white 
gli:-;tenin::i; i;:pots :-.imilar to tho,.;c met with in albmninuric n•tinitis, which, hO\\'C \·er, arc 
situntecl in the peripheral part,; of 1lw retina. 

Embolism of the retina.-A form of retiniti,.; a,.,.odated with plugging of the 
central artery ('Om('~ on suddenly without nppan:11t c:au:o('. wi1h complete Jo,.;.;, of ,..jght. 
Ophthnlmo:-:1·opic l'Xamination "how~ -.ome pallor of the optic di"k anti diminution in c:dihre 
of the \'(•-.,..els ('merging from it , b11t the mo~L marked cl1ange is seen in the n·gion of the 
yellow ~pot. 

The retina around the i-pol ii;; gray and opaque, anti numerou" hlood,·cs,..l•l,.; not ,·j,.;jbfo 
unill'I' onlinary conditions come plainly into view; the macula iHdf is :<een a'I a. hright. 
re1l :"pot (which might he l;1hn for a hemorrhage Uy n. cnrclc::!i' ob~crvcr) tiiluatc<l in the 
centre of the opaque portion of rdina. 

The bright rt•il appearalltC' of the macula arii:;1•s from I he anatomical a rrangenwnt of the 
parts; the retina in thi); situation, be ing 1hin alld fi rmly hound clown 10 tla~ parts bC'neath, 
does not become infiilrnted with inflammatory exudation , and C'Oll'-l'CjUl'ntly t ile nornml red 
color of the funtlui:; appcnr::; in striking contrast to the ::;111Toumli11g opaque n::1ina. Jlcmor
rl iag-t•s may oc<·111-. 

Syph ilitic r etinitis. -A form of' inflammation affh·ting th~ retina immediately 
SlllTOU IHlillfr the Optic disk ha:) \Jeel\ lookecl 11p011 h_v ~OlllC ;ti; Of syphilitic origin, but, Jike 
syphilitic iritii;:, rarely Jll'C-;f'llH any nc"ry chara{'teri-.tic si;.rn:-: . Should rdinitis occur with 
oth('r manifestatious ot' :-;yphilii;;, l'Ongenital or acquired, it may he looked upon a:-> ~~·philitic . 

T1UUT'.\IEST.-Bo1h t•yes !Should be kept tliorou~hly al resL, by prohibiting all near 
work, parnlyzing the :\l'('ommoda1ion by atropin<:', and sliil•lding the ('ye:; from the !l;timulus 
of too hri~ht lighi by blue protl't'lor::; . En.!rytliiug tlt:tt is likely to cau:-c di"1urbllnce of 

~111.~l'~~lt:!=,~:~ 1 ~;.~~t~t:t.i.0~11,1 ~~~ld~11~~1~:~:.~ftli'i~;i1~~~~cJe~~citl'mcn1, ~limulants, too rapid niriations 

In simpl<' retiniti-; blood ~hould be tak(·n from the remplL'S by lceche!<. or preferably by 
the artificial leec!t, :rnd in tliis form as well :l.:" in retinitis conncett•1l witlt ~yphilis mercury 
doc!::i :rood; it :should he ~in•n :.-o as quickly to a.fle<:t the t'}'t'll'm <'ithl'I' by the month, by 
inmH'tio11 1 or in the form of vapor baths. In ca~(·::; of long -;t:indin:r, ho\\'C\"l'I'. -;mall do:.'CS 
of .tlie.Uichloride of mercury, taken reµ;ulnrly for ~omc month~, may b(' bc1wfil-ial. The 
otltt-r forms of reti11itis are of' 011\y r-:ccondary import:uH·c to the di,.;t'a"e with which !hey 

~·~ ~\~:~~~~~~,~(:';~';,1,~~~~~~:L~\~:·ill1 \~'.' r~~.f1::i\'~:e;~~g11~~~~~\o~~:. direl·tcd (see C:iuscs of Retinitis). 

A trophy of the r etina mny bC' the sequel of i11flamm:tlory clrn.ng<'s. I ts prin<·ipal 
charactcri::;tic SCl'll with the· ophtliitlmo:'!copc is a tonditiou or lJloodlt·s~ne!'s, in some cases 
n">iOCiated with opacity or 1he retina and freq1H•n1ly with ntl'Ophic diangl'S in the choroid. 
Blooclle-;~m'!:"S shows i1~elf in a diminution of tla' Yi;,,;.ihlc m1mbt·r anti nJ,.;o of the calibre of 
the retinal blooth·ei-;sels, more c~pecially of the ar1t•1·i1.·~ 1 ~omc of wliicli may appear per
vious to red blood-corpu,..cll•s in part of their rour::e, only tlwir continuation.'- hcing- markc<l 
by a yellowi~h-white l'ord. Opariti~s, if thry occur, arc of a grayh;h-whitc color, and 
situated for the mo::.t part around the optic di~k. 
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The di~k itself i!'-l frC'quently ext remely an::cmic or atrophiC'd. (For treatment of atrophy 
of thr relina. srp Atrophy of the optic disk.) 

Hemorrhage into the retina.-Besides the form of hemorrhage dr:->erihed as 
occurring in rNinitis, bleeding may take place into the :-;tructurc of the retina, from 
rnptun· or a rt•tinal hloocke .. sel without prC\'iOU!:' inflammatory ('hangr. The l11'morrhage 
is u"ually consi1lerable, and will be !':een as an irregular patrh of blood, !':ituatl''1 --omewhere 
in the cour"C of thr ruptured \"CS!':el, and often surround(•d hy infl:unmiltory exudation. 

The (·xtraYa~atcd blood becomC's gradually absorbc1l, but u!o;ually lca,·es behind it some 
indications of it" pre,·ious existence. 

T1n:AT\IJ·:-.;T.-Hcst of tlw eye-: and protection from bright lig ht. 
Displacement of the retina is a,;;!l.ocin.ted with effusion of serous fluid lw1ween it 

and the d1oroid; it may be coui\ed by blows on the e)'f'ba ll or the head in ih vit·inity; it 
may o<.•1.:11r without n.ppar{'llt ca usC', and is often met with in myopic eyes. DiRplacement 
of the rclinn occurs by preference at its lowt'r part, huL may Ynry in extent from ,\ptach 
mcnt of' a sm:ill fold to total separation of the whole rNinn from tlic choroid, the o nly 
pointl'l of a.ttaclinwllt left bt.>ing at thC' optic disk and ciliary proct•sscs. 

The ophth:ilmoscope shows a gray, opaque, moniiJlc cloud, over the su rface of which the 
retinal bloodvc·::-scls rnn be lra<'cd. 

TtrnAT\U:-.; ·r.-Little can Uc done to rcnwdy displacC'rncnt of the retintl, but an attempt 
shoulcl be rn:lde to procure absorption of the fluid hy the admi1li'.-;tr:ltion or such drug;; as 
iodid1' of porn""ium and mercury, and by the application of hli_._tcrs to the IC'mplc. 1f the 
di:-l.placC'ml'nt ot·cur in connection with myopia the anomaly of refraction l"hould be care
fully nt'Ulralized by suitable gla~sc;;, and in all ca~es rest should be insurt'd to the eyes, !l.O 
a:; to pre,·C'nt n;: m11ch a,..; po;;,.ible fortlwr detachment. 

Inflammation of the optic disk (optic neuritis, neuro-retinitis) occurs 
as. thl• rl':->ult of' irritation of the trunk of the nen·c in somt' parl of its cour"e exlt:rnal to 
the eyeball, the inflammatory change ext<:nding downwards along thC' nen·e and finally 
affcclin~ it" intra-ortilnr portion. hence it is !l.omctiml':'. dt·,.crihl·d :\"" d<·--ccnding 1wuritis." 
The ophthnlmoscopc shows a rPildi:sh-gray turbidity of tli<' di"k an1l the su1Toundi11;:?: zone 
of retina, a.C"('Ompauied by Rwelling of the parts. Thl· ret inal \'Cins nre·engorgctl, but their 
,·isiblC' number ii not increa~c1l; the arteries arc thirnwr than usn:l.! 1 and a.JI 1he ,·cs;;els 
are more or l c~s shrouded and concealed from view in the opaque portion of' retina and 
upon the nerve surface. Numerous small hemorrhages may occu r upon the disk a nd 
a.round it. 

Yision is alway~ consid<'rahly affN·ted in optic 1ie11ritis. 
Ischremia of the disk (choked disk) .-Choking of the optic disk is met wirh 

in a large majority of casf's of cerebral tumor or other affel'lio11s within the cranium which 
c:rn"e obs1ruction to the return of \'enous blootl from the eydm.11. It is frcrim'ntly con
fou1Hh'd with optic nemiti,;;, from which, however, it. differs in ~ome e,;;sential particulars. 
111 choked di"k the intra-ocular portion of the nen·e alone is affi:ctcd. Th<' ophthalmo
scopc shows great swelling ancl an intense reel color of the disk, it~ outline hl•ing entirely 
IOl:it; there i;;, howe\'er, but slight swelling or opacity of the surrounding- retina.; :-mall 
hemorrhages arc frcqutntly $Cen on the ner\'e surl:lec. Thf' retinal ,.f'in~ are t·normously 
dis1ended, llH'ir cour:-:e extremely tortuous, and they mny be nwico:-;c; their visible 
nmniJer is aL..;o eon>:;iderably increasecl. The arteries are thinner than natural or of 
normal calibre; none of the \•c;; . ._els are shrouded and conc1•alC'd from ,·iew, ns in neuritis . 
In by far the greater numbn of cases of isc>lircmia of the disk vision is unalfocted. 
hclia-mia may go on to neuritis. 

Gt>ncr:llly spenking, optic neuritis commencing as ~11ch may be looketl upon as indicatirn 
of irritation of the ncn·ci; in some p:irt of their cour::"e. 

] ...;c]m•mia means simply ol>;;truc tion to the ,·('nous ci rculation, and may result from 
prei:.surc directly on the main trunks, or from a.ny form of dii:;ea"e '' hatcn:r which causes 
Ol'n·-crowding of the contents of the cranium. Both neuritis a11Cl iscliremia arc usually 
bilateral. 
T1rnAnt1~NT.-Optic neurit i ~ and ischremia of the di~k are of only secondary importance 

to the disease which gi\'es rise to them; they arc of much grt•atcr interest. to the phyRician 
than to the oculist, as their existence e nables him to din.g110,;;c cerebral lesiou with great 
certainty. 

Atrophy of the optic nerve is usually the result of preceding neuritis, when it 
i." called ·· consecutirn atrophy/' but oeca.::;ionally cases Hre met with where tlw atrophy 
Se<'m-: 10 Jin,•c commenced as such, and to have slowly progrc:';;ed without inflammatol'y 
change," simple a.trophy." 
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" ... ith the ophthalmoscopc the optic disk will be seen to be white or bluish white in color, 

f.::~~·~·~~~~1:~~c~1~1;~~:,~ll~!:e1~t~~ ;~;:·~~~~~a~·~e:~:c~ii<~e~a;o ~~1a~uS;~e~~~ss:~·!1 ~1~,~~t~::,~e~~~Pb;·~i~~~ 
in their course as in the latter affection; it does not take in the whole ncnc, but only its 
central part, which slopes gr·1dually backwards; the ,·cssels a1>pear cuned on the surface 
of th<' disk, but arc not altered in calibre as in glaucoma. Atrophy of the retina fre
quently goes :\long with atrophy of the optic dh•k. 

In cases of at rophy of the optic nen-es vision is nlways much impaired; some pat ients 
with extremely white clit<ks can count fingers or l'\'Cn cli.;;tinguish 1arge letters, but in lhe 
m:~jority of cases vision is reduced to bare perception of light. 

TrrnA n1 ENT.-Tbe tn·atmcnt of atrophy of the optic 1wnes, espC'cially if a._o;,s;oc iatcd 
with a similar condition of the retina, is most unsntisfactory, and, indeed, almost hope
le~s. Should a certain a mount of vision sti ll remain, antl 110 change h:1sc taken place for 
many mont.hs, we may safi·ly assme our pntient that he will retain what eight he has. The 
clrng.-; which h:we b('en principally used are iron, either ::ilone or in combination with nux 
rnmica, strychnia taken by the mouth or injec ted hy podermically, phosphorus, quinine, or 
other tonics, and opium in gnulually increasing closes. Galvanism has al::o been employed. 

OPERATIOXS OX TIIE EYEBALL A:'\D ITS APPEXDAGES. 

POSITION OF THE PATIENT AND OPERATOR, &c. 

ALL the minor operations, such as slitting the canaliculi, p:L"~ing probes down the nasal 
clue!, opening tar~al cygts, &c., cnn best be performed when the patient i~ i;;eatctl in a chair, 
and the operator stands bl' hind him; the patient's head, over wh ich a towel ha.s fir1't been 
thrown, resting against the operator's chest. (See Fig. !):3.) 

The more important operation.3, as extraction of cn taract, iridectomy, squint, &c., ~hou ld 
be performed whilst the patient is lying on a hanl couch, his head resting on a bolster 
CO\'Crcd by a towel, which should be thrown forward o,·er the forehead ; the operator 
should sit or stand behind (see Fig. !l~) . In whiche\'er position an operation is to be per-

F10. 93. F10. 94. 

Posltlonformluoroporatlons. (Silting.) Po6\Uon for majot·operatlous (I.ying.) 

formed, the chair or table should be pl:i.ced -in front of a large window so as to insme a 
good light, a nd cal'e be taken to lJre,·ent assistants and others f'rom interposing their heads 
or bodies between the patient/s fa<'e and the source of light. It will be fou nd whilst ope
rnting that, with the C'xccption of occn.:;ional pronat.ion n.ud supiHation, there is little oc
casion to use the arm~, wh ich should be kept with the ell>ows near the sicl~s, the wrists 
resting on the pat ient's head or face, in a position which allows of free movements of the 
hands and finger~ . 

En:-ry ophthalmic surgeon should learn to use his fingers, cultivate his sense of touch, 
and, if pos:;ible, become ambidextrous. 
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It will hf' fountl that inci.sions can be best matlc by holding the knife lightly between the 
thumb nnd first two fingers of whichen!r hand is most con,·cniently situated. 

In all operation~ incisions commencing at or situnted entirely on the outer aspect of the 
globe should be made with the hand corre!Sponding to that :side, the opposite hand being 
employed upon the innl'r side. That is to :::ay, if the right eye i:s operated on, the right 
hand should be used to make an incision at its outer side, the left at its inner, and i·ice 
versd. 

Incisions above or below may bf' made with either hand; scissors should also be used 
with whichC\CI' hand is most farnrably situ:-itcd. 

In one operation, that for internal strabismus, the positions of patient and operator are 
somewhat difforl'nt from those already clescribccl, the operator standing in front, at the side 
of the cou<'h on the pn.ticnt's right, instead of behind his head. 

The !Wis,.:;or,.:; mtiy Le used with the right hand for both eyes, but in operating on the left 
the l1:111ds will have to be cros~ed . 

Before performing any operation the operator shouhl look carefully to the condition of 
the instrument~ he is about to use. Kni\'es should be pas..:ed through a picc~· of' thin 
lcnther tightly stretched on a ~mall metal cylinder, allCl care takt!n to ascertain that they 
ha\'e µ;ood points and that there arc no notches in the Lia.des. 

8cisi;01-s should be carefully examined and tried; it should be seen that forceps close 
perfectly and free from rnl'it or dirt i silk for sutun~s should be hlatk, a._;;: fine and :;trong as 
pos~ible, well waxed, and free from flaws or kinks. lnattcntion to the:se Jetails may very 
po,.;-.il1ly mar the i;ucce-.;;: of an opt•r:uion . 

Administration of amesthetics.-The op<>rator will find that he has much more 
command on·r the eye when the patient is under the influcnte of an ana·sthctic than when 
cono:.ciousnc~s remains, and in by far the greater number of cases lie will do well to 
administer one. 

Occa.~ionally patients are met with who will bear operations mo.st quietly; such should 
be operated on without a.na;!-thesia; but if' during the operation the patient become unsteady, 
or hegin to !:ilrain 1 it is best not to risk failure, Lut lo discontinue the operation and :ulmin
ister an ana::sthctic. If the globe has been opened, it must be caref'ully gnarded by :\ pa<l 
and bandage during the administration. If no anmsthetic be employed the operation 
should be performed as simply and quickly as possible; no .speculum should be used, nor 
should the eye be fixed with forceps, but the opcrutor should keep the lids open, and steady 
the globe with the fingers. 

An1m.-TREA'DIE:'\'T.-Opemtions on the tear pa.s~ages. rcmon1l of tarsal eyst.s and 
e.trabismus, require little or no after-trealment; the parts need only to be w:1.Shecl twice or 
three times a day with tepid water. 

After more !Se,·cre operations on the eyelids, and in all cases where an incision has been 
made into the globe, tlu• eye should be carefully co\·ered with two small folds of lint, 
wettl'd with cold water, and secun•d by a single turn of bandage ; the lint being kept wet 
nncl the eye bound up until the iueii;ion has healed and nil il'rila1ion imlJ:;ided. ""ounds 
of the globe made in oµernt ions, ns a rule, heal rapidly, union ha.,.·ing frequently taken 
pla<'f" at the end of twelve liours. 

The great dnnger after operations on the globe is the occurrence of inflammation. 
Inflammation, once :;ct up. may sub:::ide shortly1 Jc;:winA" no trace behind it; it may 

<'Ontinue until more or le..::; irreparable damage has been done, or may run on to suppura
tion of portion~ or the whole of the globe; the cornea is more li:~blc to this change than 
any other structure. 

;.fhf' symptoms of inflammation usually appear within the two days immediately suc
eeedin~ an operntion, uml little fear need be entertained for the safety of the eyeball if all 
has gone well for n week. 

Occa ... iona.lly, afrl'r C<\tnract extraction, eyes hnrn been lost through inflammation, or 
suppuration commt•ncing at a later period, but these cases arc rare, and probably it will 
be found that some damage has been done to the eye sLortly before the symptoms 
appeared. 

The tr<'atment of inflammatory changes consists in the Jo('aJ abstraction of blood from 
the 1emple by lccche~, or the application of the artitlcial leech i the use of fomentations 
of water, poppy-lu·ads, or belln.donnn. constantly applied ; the administmtion of opium in 
full doses, either alone or combined with mercury. The treatull'nt must, of eonrsc, be 
vnricd according to the condition of the patient; should he be weakly and anremic, we 
shoulil be en.rcful about bloodletting, and instead quinine and iron, with good li,·ing ancl 
a fair amount of stimulants, should be prescribed. 
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The local ab5traction of blood, howe,·er, acts most bcnc>ficinlly in relieving pain, and 
sl1ould therefore be employed in cases where pain is a prominent symptom, C'\'('ll though 
the patient does not appear to h:L\·e much blooJ. to lose. Strong healthy patients .:;hould 
be leeched freely. and kept on light diet . 

During the trentmC'nt the eye must be kept carefully closed and barnln.gcd, excrpt dur
ing thC' time that fomentations :\l'C being applied. )fodrrate pressure by carefully applied 
pad,; of lint and cotton wool, ~ccured by a few turns of flannel bn.ndag<', i.e. said to exert 
con"iclcrable influ<'nce in ca.Res where the cornea is threatened by Rnppuration; it 1'-hould 
h<t,·e a fair trial, if pressure can be borne. 

If the inflammation ~o on to suppuration of the whole globe the ca!'e must be treated 
in the !lame mamwr fl.!' :th:'ce:'s in any other part. (See Oplithahnitis.) 

Insertion of a seton in the temple.-In order to plaee a !'1•ton in the temple, 
the position of pa.lieut anti operator should be as in Fig. U3, p. 2.iO. The oprrator shouhl 
pinC'b up tl1e skin with the finger and thumb of one hand, just in front of tlic 11aticnt's 
ear, and pass a sC'ton neC'dl<' armed with a double 1l1real! of stout si lk through the foi<l thus 
produced; the si lk i:;hould IJc drawn through n.nd tied in a short loop. Tl11• scton should 

~~:~({~~~ :~~~1~~1 ~,~ :~~s~;~,~~~U~fi1~~ .. ~~1~:~,a~~1~n~h~~~dsl:~se~~~~~1~;1 c:~~~.\1~~t t~:~e s:;~i 1~ 1;~~.i;:: ~~ 
drawn batkwards and forwards through the wound e\·ery morni ng; it may be left in as 
long as ap1wars llCC'e:'sary. 

Care must be taken in pa!'sing the need!<> not to wound lhc temporal artery; should 
this accident happen the scton must be removed and firm prC:'SUre applied with a. pad and 
banda~<'. 

Application of the artificial leech.-This in!'trument consi-.ts of a. small sharp 
steel l·ylindt•r (worhd by a :'jH'ing a rrangement), with which a. circular incision can be 
ma,Jc through the ~kin of' the temple, and a hollow glru;s cylinder, which can be placed 
on!r the wound, and the air in its intf>rior exhausted by means of a pi!HOn worked by a 
screw; as the air is rcmo\·etl the blood flows up to fill the vacuum. Care must b(• taken 
not to work the screw 100 quickly, but only to morn .the piston at the s.ame rate a.,;; the 
blood flows; n<:ithcr must 1he edge of the cylinder be allowed to compress the skin against 
the parts bcncatl1, otherwise the flow of' blood will be impeded. 

THE EYELIDS. 

Tumors.-Yarious small growths are met with about the eyel ids. Molluscum 
occurs as a ~lllall yellowis.h-white projection, h:l\'ing a depre"secl and often blaC'kcned C(·tHre, 
situated on som~ part of the skin of the lids; there ma.y be only on('; or many of these 
little growths. Tiley can be ea:o:. ily removed by thrusting a knifo through them, and then 
squ<•(•zing out the eontcnts with the thumb nails. 

Dermoid cysts are not unfrequently met with situated deeply beneath the skin and 
mu:.:(•Ie, often near tlie out('r angle of the orbit. They arc cong<'nital, filled with scb:tC('OUS 

matter, and oftl'n contain hair. They mu:;t be c:1rcfully di!';;t•ctcd out, much more trouble 
bC'ing experienC'ed in 80 doing than would be al first su;;perted, and they will in all proba· 
hility be opened during rcmo,·al. These littl<' tumors will be found attached deeply to the 
perio ... tcmn, and Ill:\)' ha\'I! caused a cleprcs..;,fon in the bonr. 

Warts arc not unfrcquently met with about the ey(•lids; they should be cut off with 
sci;;~ors. 

Tarsal cyst is met with as a clu!'ky red or colorless projection from the outer surfare 
of the lid; its position is marked on tlie conjunct intl surface hya blui:'h spot, from which 
a granulat ion is Oc(·asionally seen growing. The ryst il:' fol'med by obst ruction of a. )foi
bomian gland :md retention of' its secretion; it is somr1imt's in a suppurating condition . 

Tlie lid shoultl he cnrtccl, the cyst freely openetl from the conj1111c ti ni.l surface with a 
small knifo, aml it!' contents !'queeze>cl or scooped out; it must be thoroughly emptied, or 
it will, in all probability, rc-fo l"m, 

The ca,·i ty left on n:morn.l of the contf'n ts of the cyst will a\wnys fill with blood, and 
shortly af'tC'r the opt'ration the tumor will be as large or Jargl'I' than before; the patient 
m11st be warned of this. 

The swelling will most prohnhly disappear in the course of from four to six weeks; if it 
remain longer the operation should be repeated. 

A tnn;;.al cyst some1imes cll'generates into a hard fihrou" little ma1:.s1 fee ling !'omewhat 
like a large shot beneath the skin, which is known a~ a clialazionj this :'houhl be dis-
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!'C<.·tcd out through nn incision in the skin of the lid , which shoul<l afterwards be closed 
by a line 5uture. 

Xanthelasma is often met with as a small yellow patch on some pnrt of the skin of 
the <'yclids; its mo5f frequent ~ii<.~ is the surface of the upper lid near the inner canthus 
Tlw liuh· patch may be cxci:scd if it is a source of' anxiety to the pntitmt. 

Simple serous cysts occur about the margins of til e lids; they arc about the size 
of i:;;miill peas, arnl nearly tran:iparcnt. A portion of the cyst wall should be cut out with 
sc il:'"or..,. 

Trichiasis signifies a faulty direction of the eyela~hC!' 1 which turn inwards and irri
ltJ.tc tilt• l'O l'n~a; it is mmally cau~cd by contraction of the conjunctirn (following granular 
ophtlmlmia or it s unskilful treatment), producing llisplacement of the hair follicles. 

Only a few lashes may be mi.sdirected, or the whole row mn.y be im·crtcd. If only a 
few of the la~hes turn inwards, it is sufficient to pull them out with fon.:ep!' whenen:r they 
become troublesome. lf a considerable number or the whole row are inverted, their roots 
8hould lie removed by operation. The operation should be performed as follows: The 
pati l'nl being placed in the usual position (see Fig. DI, p. 2,jQ). tlie lid should be secured 
by a compres:Sorium forceps (Figs. 95, 96), by which means it is steadied and hemorrhage 

F IG . 95. Fm. 96. 

Compresilorlum force1,~. Com11reuorlumforeepsapplled. 

prCY<'ntecl, care mu~t be taken not to ::crew the in8trument up too tightly, or sloughing of 
the lid may follow . The lid being well .!'ecured, tlw opcr:~tor 8hould make rm incision 
thl'Ou ;.dt the skin, about three lines from the free margin of the lid and parallel with it. of 
such a ll·ngth as to correspond to the lnshts which al'e mi!'placed; the incision should be 
C'arri<'<i clown to the our er surface of the tarsal cartilage; a !'econd inci~ion should then be 
made of' the same le ngth ns tbr first, in the margin of the lid, and so condu<'ted as to split 
t\1c litl and separnlc the skin arnl hair-bulbs from the subjacent structure::;; the ends of the 
two i1wi ... ions should then he joined hy two short cuts, and the por1ion of skin included 
with the hair-hulbs di . ..:!'IPCtc:d off the tarsal carri lage. The raw surface should then be 
wipe1l with a sponge, and any black clots denoting the pre.s.ence of hair-bulbs carefully 
rcmoYed. The comprel!',.;orium forceps should tht'n be unscrewed, when sharpish hernor
rhagl' will ta.ke place. The eye must be covered by two pieces of wet lint ::iecurecl by a. 

tmE~i~~;~l~~e~ignifies a rolling inwards of the whole lid, the whole row of lashes being 

comp\1•!l1ly turned towards tl11;' eyeball; it is mo~t frequently met with in the lower lid , 
mon: e:-<p('c ially in olU people wi1h a superabundance of loose skin about tlie face. It is 
ofll'll the c:au~e of much trouble and annoyance, as well as of danger to the eye, after 
catara.<·t extraction. 

Th<' iuvcr,:o;ion may be caused either by spasmodic contraction of the orbicularis muscle 

or jg,t11~!~:~~:~i~~~~:~ ~~~icc~~;~~~t~:nt~~ ~~:s~~~f~~;~~r: ~f~~~fi;~~;~:a~~:~
1 ~:a~~;;~~"s :-The 

patienl. lying on a cou<'h (see Fig. !H, p. 2.10), the operator ~houlcl seize with force1>s the 
1'lki n of the lid at a point m·ar one or other canthu$, about two lines from its margin, and 
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then with s.eissors rc>morn n portion in brendth corre!'ponding to about half the s.urfuc<' of 
the licl, and extending nlong its whole lt:ngth; he !1-hould then ~cize and remove the orbi
culari!' muc:cle to u. corre~ponding extent; no suture net'cl be u~l·d ; the eye should be 
hound up with wet lint and n bandage. The !!!llbst:((UCnt healing of the wound and con
traction of the cicatrix will remedy the i1wersion. 

Entropion dep<'nding on distortion and thickening of the tar!"la] cartilage is U!'ually met 
with in the upper lid. It can be remedied by remo\"al of a wedge-~hapcd piece of carti
lage, including the more thickened portion, by the following operation :-The patient, 
being in tht' usual position (see Fig. 94, p. 250), and the lid fixefl by a compres,,orium 
forceps, an incii;ion should be carried through its wholt> thil'ktH~~c;,, parallel with and about 
two lines distant from its margin, nlong the whole extent of the thickened portion, with a 
t:!harp knife. A somewhat lunated incision should then be made from one end of the first 
around the base of the thickened portion of tarsus joining the fir.!lt incision nt its other 
extremity; the second incision should not be carried n~rtically tl1rough the cartila~e, but 
obliquely, so ns to meet the first nt the conjunctin1l ~inface i the pol'tion of cur~ilage 
included Lt!tween these incisions should thf'n ht: remoYed, the wouml closed by sutures, 
and the eye bound up with lint and a bamlage. The :;kin and mu::.cle con:ring the car. 
tilage may be removed or not, according to the fancy of' the surgeon. 1f tlicir removal is 
not desired, they should be clissected back before making the secoud incision. After the 
operation the margin of the lid should appear rightly directed. 

Ectropion significl! an e'·erted condition of the lid ; the extent of e,·ersion varies in 
different cai;:.cs, from slight falling away of the margin of thl' lid from the globe to enr.:;ion 
of the whole extent of the lid and adjoining fornix or the conjunctirn. 

The slighter forms are cnused by distension of the lid from inflammatory swelling, and 
are easily remedied by slightly narrowing the palpcbral aperlllre, by paring the cdgt•<:. of 
the lids nenr the outer canthuf", and bringing the rnw Sllrfaccs together by a suture, when 
firm union will take place betwE'en the two. 

The more extreme forms are caused by the contraction of cicatrices of burns, wounds, 
or inflammatory changes, about the orbit. 
~o definite rules can be laid down with regard to the treatment of these cases. The 

surgeon must be guided by the conditions as they present themselves, ancl do the best 
he can. 

Jn any case, if the tarsal cartilage be left entire, it should be carefully dissected away 
from its attachments and replaced as nearly a~ po~siblt· in its normal position, in \\'hich it 
must be kt:pt by paring its margin and that of the oppositl' lid 1 and securing extf.'nsiYe and 
firm union between them by ca.ref'ul coaptation of their raw surfaces. The lids must not 
be opened until n.11 further contracrion of the original cicatrix is at an end, and it is Letter 
to learn the eye closcJ for considerably too long a period than to open it a clay too soon. 
E<·tropion is also frequently :ieen in the more scrnre forms of ophthalmia or i11 ca-:.e;; of 
se,·ere intolerance of' light, and is especially liable lo occur when an attt:::mpt is made to 
open a firmly closed eye. In these cases the e\·ersion requires no 8pccial treatment, but 
disappears as the affection causing it is recovered from . 

Formation of a new eyelid.-In some ca~es of hurn, or from ulceration of a 
lupoid character, more or !es:; complete destruction of the eyelids may take place. To 
remedy this defect, o. flap of skin from a neighboring p:irt may be brought, placed in the 
gap, and there secured by means of sutures, cnre being always taken that the piece of -:kin 
is considerably larger than the surface it is intended to CO\'Cr. Before remoYing any skin, 
search must be made in any portion of the eyelid thnt may be ltf't for the tarsal cartilage, 
o.nd if this be found it must be carefully clissectefl out and preFer,·ed, its natural form 
being as much ns possible restored; it should be fixed in it~ proper position by uniting its 
margin to that of the opposite lid. E\"en if no flap of skin be applied O\'Cr it, it will in 
time become covered with cuticle, aml form a. very effect11nl covtring to the cyeba.11. 

Symblepharon signifies adhesion of the conjunctirn of the eycJid to that of the 
globe. It is usually caused by burnR with lime or hot metal, and mny occur to any extent, 
varying from o. thin bnnd of union to fusion of the gl't.'aLcr part or whole of' Loth lids with 
the globe. 

This condition requires to be remedied by operation. 'Vhcre only a thin band of aclhe. 
sion exists it should be first cnrefolly secured by a :suture pas~ed through the extremity 
neare~t the eyeball, and then be divided, and drawn into the fomix by pa"sing the suture 
through the lid and securing it to a small roll of strapping, ph1ct•1l upon the cutaneou~ :mr
face. Ily this means the raw surface left by remornl of the band from the globe is brought 
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into rontnct wit h healthy conjunctiYa a11d granul11tt's over, hcnling without forming 
adhesions . 

lf more than on<' hand f>xist, cncli should be deult with i;;crnrntf'ly. 
Ca ... es of more cxtc11<1:i,·e a•ll1e~ion give rise to the utmo~t dinlculty in treatment, and 

until lately the operntion::. performed for their relief were attended with only indifforeut 
succci;;s. One plan of trC"atment recommended was to cfoi~ect 11.wny the ndhcsion nnd inter
po::-c n ~hell of gln~s bNwcen the raw surfaces, but ni;;; healing i1wnriubly commenced at a 
l'oint remote from the free margin of the lid, the shell was gradually pu8hed out and the 
adhesion re-estnbli~l1ccl . 

The insertion of picc·r~ of wire dt:"cpl_r beneath tht:: ocllie~ion, wliich were left in until 
the walls of the canal made by them hn<l licnlt·d, the remainder of the ndhesion being 
then divided with sci~i;;ors, was followed by no more Mfii;:.factory results. 

Lntely, nn operation hns been introclured by Mr. P. Tealc, of Leeds, which !ins been 
attended with the best ,;ucce:-s. The operation has fo r its object the separation of the raw 
surfaces by u piece of conjunctirn, taken from some other part of the eyeball. The follow
ing is an extract from the accom1t of the operation g i\'Cn by ) fr. Tealc in the' Trnn!'nctions 
of the Fourth Ophtlmlmic Congress,' 1872. "The 1mtil'nt being under the influenre of 
an am:esthetic, the eycli1l is freed from its nttacl1mcnt 10 the lid; next, a band of some
what circular form i~ marked out, with a shnrp knife, upon tl1e .!lound conjuncti,·a.; the 
bund commt"nces ut one end of the gap left hy liberation of the lid un<l passes roun<l the 
sound side of the cornea, krminnting at the opposite l'Xlremity of' the gap. 

"Four stitches are then in!:ierted, two on l'ach edge of the flap thus fbrmecl. The ffop 
is next serarated on its under S1frj'ace, whilst its extremities are left continuous with the 
conjunctin\; it is then drawn acro.:"s the surfi.\ce of the cornea, and fixerl, raw surface 
downward-., into the gap formed by the liberation of the (·ydmll from the lid; it is 
secured in its new poi-;ition by the Stllures alre1idy alluded to, ni<lcd by as many other~ as 
may nppenr nt-ce~~ary." 

)Jr. Teale states that "the operation is mo!!.t tedious," and thnt he rarely complctc>s it 
within the hour. 

Anchyloblepharon signifies an adhesion of the lids to C'ach other. The ndhesions 
mu;.;t be cli,·id1~d with sci~~ors, and, if possible, some skin or conjunetiYa iutcrposed be-tween 
the raw surfaces; but if this cam1ot be done, reunion mny be p re\'Cllted by passing a 
l rohe b1•twecn the lids daily. 

N arr owing of the p alpebral a perture (Blephar ophymosis) is usually a 
re:rnlt of grnnular ophtl1ahnia, and is accompanied by cutropiun, displaced tear punctn., 
{lllcl consequent watering of the eye. lt requires to be remedied J.y operation, which can 
thus be performed : the lids being kept widely open and on the stretch Uy a wire speculum 
(Fig. Di), nn incision should he marle with strong 
8ci~!'Ors through the outer canthus. A flap of conjunc. F10. 97. 
tirn, of' somewhat conical shape, should then be marke<l c 
out on the surface of the eyeball, the flop freely dis-
sected from the subjucent structures, but left attached 
at it:i bal'c, which is towards the cornea, and then fixed 
by ~uturc in the incision made by the scissors, in such 
a manner us to keep the raw edges separated by u 

~--- . 1t is sometimes neccs~nry to narrow or close entirely Wire ilpeculum. 
the palpebrul aperture. This operation, known as tar-
soraph!J, can be pcrf'ormed as follows: The lid being held with forceps, n portion of the 
inner edge of its murgin should be removed with a small iridcctomy knife, care being 
taken not to cut. mrny any of the outer edge c·ontaining the lashc::., nor to wound the tear 
puncta or cunnlicul i. The opposite lid should then he tr~atccl in the same manner, 
an(l the raw edges brought together by sutures; firm union will soon take place bctweea 
them. 

Ptosis signifies u drooping of the upper eyelid to a greater or less extent, with 
inaliility to rai~e it. Ptosis occurs with di\'Crgent strabismu~ and more or lc8S impairment 
of the mobi lity of the eyeball, in cases of puralysis of the 1l1ird n~r\'c, and is generally, 
but not invariably, accompanied by dilatation und fixity of the pupil. 

It is also met with a;; a congenital defht, and occur~ sometimes after seYere inflamma
tion of the lid, or protrncte<l intolerance of light, uncl coni;;tant "Pn.~modic action of rhe 
orliicularis mu .. clc. "pomen pu,;;,t the middle pniocl of life, with n supernbundance of 
loose sk in ubout the face, are nlso subject to a form of partial ptosis. 
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TnEAT'IE\'T.-ln ptosis from paralysis of the third ncr\'e treatment must be directed 

~fs};'.l~·:~l:~~i~~: ~!'.,7~~:l::~;:~:~~<l:~~~~w:::::·~ ~~~~,f ~:::;i~;~~:~~'.~~~:,·1~
1

1~:~~1~'. o~et I::~~~ 
shoultl be pinched up with forceps, the amount iucluded bctwct'n thc:ir blades being such 
as lo rai~e the margin of the lid well abo\·e the upper border of the pupil. Then with 
sci:;:.-;or.s a strip of' ~kin of the required width should be remon.·d, along the whole extent 
of the lid, parallel to irs margin; tltt! orbicularis muscle ::;houlcl then be clearly disJO:ec:tcd 
off the tarsal cn.rtilage to about the same extent, the woun<l clo>:cd by one or two fine 
sutures, and the eye bound up with wet lint and a ba.nd:1gc. 

The wound will heal in the course of a fow clays, and the shortening ca.used by thP. 
remO\'al of lhc skin and mu:scle, and subsequent cicatrization (po.::siOly aided by the 
entanglement of some fibres of the occipito-frontal is in the scar) should keep the lid in 
the <lesii·ed positiou . 

Jn Ca!<l'S of c:o11gcnita.l ptosis we often fi nd mowment of the eyes upwards greatly 
impaired; it seems proLaLlc tlint the super ior rectus is Oa<lly clPrnlopcd or u.ltogetlu::r 
absent. 

THE LACHRYMAL APPARATUS . 

T he lachrym al gl a nd is occasionally the seat of malignant or other growths, and 
may rl'qt1ire t!Xtiq1ntio11. 

A cyst is sometimes met with caused by obstrurtion of one of the ducts of the gland 
and accumulation of' secretion. The disease is known as dacryops. 

Its treatm1::nt consists in establi1'hing an opening into it from the surface of the con
junctirn; thi~ is easily Jone by passing a cuned needle armed with silk from bt>neath the 
upper lid tlirough the wall of the cyst into its ca\'ity, and out again at a conrnnient d is
tance; the ro.ilk should then be drawn through, and the portion of cyst-wall included 
Let ween the entrance and exit of the needle firmly ligatured; tlu· ligature will slough out 
and IC'an a permanent op1ming, causing no incon\'enience. H tht! cyst be opened through 
the skin it may lean' a trouble!'Omt! fi:-lula.. 

T he t ear pun ct a and canaliculi.-The teur puncta in the normal condition lie 
in contact with t li e ocular conjuncli\'a; they may be either enrted, as seen in old and 
neglected ca!'es of tinea, or rolled somewlmt inwards; they are sometimes found entirely 
obliterate<l, e ither by disease 01· injury, burns of the eyelids being the most common 
caui::e. 

. The cannliculi may also be found more or less obstructed in any part of their course. 
Any of these conditions are accompanied by troublesome watering of the eye," epiphom." 
Tht.-'.Y can be n•nu:!dicd by slitting the tear puncta and cnnaliculi. 

T he lachrym al sac is often the seat of acute infl:unm:uion, which may ari~e in the 
sac it. .. clf, spread to it from the conjunctiva, or he cn.use<l by di8ea"e of 1he surrounding 
bont:s. Jt is characterized Ly a dusky red, tense swelling, situn.tetl at tlif' !'ide of the n01ie, 
clo.:-e to the inner cantlius, the swelling and redness often e;\.tcmliug outward:' alon;i bo1h 
the upper and lower lids; one or both sars may be afftc>cted. The intlamma1ion m:\y end 
in re~olu[ion or go on to tlie formation of an abscess; in the latter ca..,c, the swelling 
becomes soft an<l fluctuating. 

T1tl:'..A'f\IE~· r.-At first, hot fomentations and poultices mu . ..;t be applied, and attention 
paid to the ge11t>rnl health; it' n.Ltic:ei-s form, the pus must he h·t out IJy a free inci~ion. If 
an nO~Cl'. .. s of the lachrymal sac be allowed to burst, a listulo11::0 opt•ning will ,·ery probably 
be left, but if a free opening be made so soon as the formation of pu~ iti su::'pecte<l, the 
wound lit.-'als rapidly. 

Distension of the lachrymal sac (Mucocele) .-Tbe lachrymal sac not unfre
queutly becomes distended, fonning a. tum.or ot', <1.rying size Leneath the i111crnal palpebra.1 
ligament (kndo oculi); pn~:-su1·e on the tumor cautiCS tlic escape of' a. transparent, some
what tellacious fluid, consit:<-ting of mucus and tear:;, in some cases thicke11c<l from the 
admi:xtmc of' pus-cells. Distension of 1he sue is caused by st ricture of the nasal duct and 
con:-ocqucnt accumulation of secretion; it is accompanied hy more or les::i w~\lering of the 
eye. and may be remedied by relinin,!! the stricwre of the duct. 

Discharge from the lachrymal sac (Blenorrh cea).-A muco-purulent or 
purulent diiicllarge from tlie sac is often met with, following infhumnation, e~pecially if 
diseaj::c of the adjnccnt bone exist. It may ht! trea.tecl-1::.t. By insuring a f'rt!e exit for 
the discharge by slitting the canaliculus, and pa.,~ing a large probe down the hlchrymal 
duct. 2<l. By washing out the sac. 3d. By obliteration of the sac. 
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Stricture of the nasal duct may be met with in any part of its course; the 
ob:-<truc1io11, liowL·vn, is mo~t frequently found a.t its junetion with the lachrymal sac. 
Ot·ra ... ionally the tluct i~ found almo;;.t oblitcrate1l by dense l>ony d<'posit. 

Fistula of the lachrymal sac occurs a,.;; a small, i-.ome1iml's scarcely pt'rceptible 
openiug, situat<:d at ~ome point ornr the sac; it is fou111l in conn<•ction with obstruction 
of tlw na.~al duet. If the pa.;;;,a~e be re-eslabli;;.he<l, the fi~tnla will probably dose. 

Operations on the tear passages.-The open\tiou of' slitting the tear puncta. 
and eanaliculi may b(' performed thus: The patiC'.11t should be sea1Nl in a chair, the opera
tor gt:rn1ling bdiiud him. (See Fig. 93, p. :2.jO.) Ruppo.;ing l11c lower punctum and 
eanaliculus on the right i-.idc to be operated on, the !<mall and ring finger~ of the lef'l hand 
should be plaeNI upon the patient's face, near tl1e onter cant hus, lhe lids drawn tight, 
with these two fingers, and kept so; then a small groo,•ed director (Fig. US) should be 
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Groovedtlircetorforslittingeii.nnlieulus. 

takt'n in the ri~ht hand and pn.~scd at first \'t•rtically to the margin of tlie lid. through the 
tear p1111l'tt1m; its ha111lle thC'n depre:-<~cd, aud its point pa:-;sed hol'izontally along the cana
liculus into the sac. To ascertain tlmt the point of lhe director is i11 the sac, the tension 
of the lids must he relaxc1l and the director pu"hetl g<'ntly onwards; if there be any puck
cri11g at li1e i111wr ca111hus when the director is thus pushed, its point has not entered the 
sac, au<l a fmrher a1tcmp1 must be made; if no puckering oceur, the lids should be 
broughr :1~ain into a s.t:lle of tension, and the handle of th<" din·<·tor tram.ferred to the 
thumb and for('finger of the ll'ft hand; a cataract or any !-imall knife that will cut , :'ihould 
then be taken iu the ri~ht lian I, :111d run along the groo\·e of tlic dirL'CLor well into the 
sae. the knife nnd director heing then withdrawn toge1hcr; the upper lid mu:'lt be kept 
out of the way by ont• of the fin:t;<>rs of tlie rig:lit hand. Th<> opt·ration <·annot be per
formed on the lct'l l"ide in tile same manner, with liie cxt'c p1io11 that the hands are 
re,·cr;-;ed. 

The upper punetnm and earmliculus sometimes require to 
quite so ::.impl1· a" that on 1he lowur lid, but is perform~d in 
of the groo\·ed director and knifr, a small probe-poinu~d 
ployed; it sliould be pai'scd through the tear punctum and 
as the dirrctor, and will cut its way out as it goe::; . 

The patient must be seeu at inten·als of two or three days for a week, or longer, af'lf'r 
the operation, and a probe pa.;;s<>d along the incision to 1m·vent it closing. 

Probing the nasal duct.-For the tr<'atment of st ri ctu re of' the nasal duct~\ sei of 
silver probe::; (Bowman':;;) are used: there are three probes inn SCI, thf' 1wo extremities 
of each bring of diflCrclll thickncs.seil- 1 so that there are 8ix sizes, :No. 1 being the smallest , 
.Xo. 6 the largest. 

To pn~;;, a probe down the na!"'al durt 1 the canaliculus should be fir~t slit , or, what is 
better, should li:n·e bl'rn slit at some pre,·ious ti11w. The surgeon shou ld stantl behind 
the patit·ut in 1hc same position as for perform in~ the last opt• raLion; and the lids being 
made tense in the :-amc manner, the probe should be pas!>ied along the slit canaliculu.s 
unlil the point is well within the ~ac, as ~hown by the absenL'C of puckering at the inner 
canthns on n..'la.x:4tio11 of the tcn"ion of tlw lid~; the oppo~itc extremity should then be 
raised along the> margin of the orbit until the probe has attained a verti('a\ direction. care 
being taken, while "0 doing, to keep the end which is in the sac pressed firmly aga in ~t its 
inner side; the probe, ha.ving been brought into a nearly n~rtieal position, should be 
pu"hC'd ~cnlly I.Hit firmly downward.:5 and sl ighlly lmckwanls and outw:mls in the direction 
of the duct: whrn it lia~ been pasi'cd as fo.r a.:s it will go it should be slightly withdrawn, 
so as to raise its end off the floor of the nose. H thP. probe lms been properly passed 
clown the d11ct its upprr pa.rt will remain firmly in contact with the margin of the orbit; 
but if it mons freely abo11t, the probe is not in the duct, but lta'i l><•en forced through it.s 
w:ill. This littk accident is of no particular moment, and needs only that the probe be 
withdrawn and pa~,;cd afrc~h in the right direction. 

If the end of lhe prob(': i!'! not well within the s.ne before an att<'mpt is mnde to pass it 
down the duct. it may slip backwards into the orbit, or forwards <1.nd dO\\' ll\\';irds in the 

r:1~ 1 :::~~1~i~:,~1:11~.!: 11!~~11~::~:~~n/t1;;~~!1n~1~~~1i111ieb~~ :~e~;~.il~f~~~:~~:~ili:,y~~~~ 1~~.:!1~.ul (IT~~e l~~~~t~ 
ment of stricture of the lachry1nal duct is, on the whole, unsatisfactory, but the probing 

17 



2~8 OPERATIONS OX THE CONJUNCTIYA. 

should be (':lr('rully nncl perse,'eringly carried out. lt i.s wrll ahH1.y~ to ('ommencc with 
tlw l:1q!t•st prolw, Xo. Ci, and try a 5mallt'r ouc if thil< cm111or )J(• pa:-!'.t'll. 

Washing out the lachrymal sac.-For w:L .. hing ou1 the hwhrynrn.1 1>ac a frOOd 

~i~~i\:1~::if.'Yi':·i~;~~:;~.~E~
0

~;.~i:~~:~:.1;::;1~;:~~;,:~1::;~·~~;:i1~~:·~~·\'.~,:
1

~1~:·::~:~:;:£'~~~·::.il.:'. 
~~~1l:~:~r~,~~ .. ~~~~!~~·~~u:hi~1~~j~~~ios~i~ 0~1~;~e 1 :~:i:~,~gl i:~~1~·1ct~~:~k t~~,~~~t;f1~1 ~~!:~~~~ ::11~1s~ 0~~ 
into tht• pharynx. 

Obliteration of the lachrymal sac.-Jn some ea:-es of ob~tinate di5charge 

:~~.'}::~::;~,S~;.'1':~~:;e~:?1~~~~~,:;:;:::~:,1li'~:~~~,~:.::::E.;,~~:~·:
1

~i'.1~:~·::~iJ:;.;;;~r:7.:.ff ~~ ~~:: 
annoy:\11ce of a cons lanL purnlcnt discharge . 

Obliteration of the sac m:~y Le attcmptl:'d in nny of the three following way~. .A free 

E;;~:~,:::.~~~\~:~~::.'.Vi~~~ \:i:!;i'.~~'.·.~~'~"s,f~i1;\,~,~~~
1

:·~:.{::~~~:·r~~l~:~:;.~~'.,~~;~ti~:~c~i·:i 
nitra te of silver, or (3) by Lhe galrnnic or other cautcry. By any of these procedures 
a<llie~i,·e i11flamm:i1ion is ~t·t up, more or less obliteration of the sac following. 

mt~! )l~:~~~~ot~s ~:1;.~l~~::~~~t't \~~1rl~~1~!1cn~~~!11;1~1~1~1l o~~~,a~f~~e i~o s~:tl;:;~,:,·~1~;.:i~:s:;\e~::~~~~·i ,~;~~ 

THE CONJUNCTIVA. 

But few operations arc performed on the conjnncti\"a alone; it is. of course, cut in some 
of the operations on the eyelids and in that for i-trabismus, and 80111(' other,.. 

Warts arc occasionally fouud on some part of' the mcmbraue; they require to he 
rernon>d with i-;ti!',;,Or:,. 

Pterygium is a peculiar, F-omewhnt triangular growth, the base of which is situated 
in Lile ocular conjunctivtl g<'ncrnlly near the inner canthus, the apex encroaching more or 
lc!<r- upon the margin of the cornea, or pa-.!l:in!!' for;\ conF-iclcrahk• 11istance upon its surface. 
The growtli is of a 1·ed<lish color and variable dcmsity; it consists of hypcrtl'Ophied con
uccti \'C tis~rne. 

J>t1:rygi11m is not common in this country, and when met with is mmally found to occur 
in s:\ilors :rn<l other~ who have been i11 tlie E:tl'I. H it give rise to 11ny inconvenience or 
thrc'aten to impair \0 i~io11, it must be removed by opcratio11. 

Th<' patient Rhould lie on the couch, the lids be opened by a wirr !'peculum, the growth 
seized with toothed forceps, and '' ith a cataract knife di~st>tted up from the ~urt:1cc of the 
cornea. A small por1ion of conjunctiva. shoul1l then be rem°'·ed parallel with the margin 
of th<· cornca 1 and the apex of the growth fixed by a suture in the wound. The eye 
should be hpt bound up for a fpw da~·s with wet lint. and a bandage. 

Ha ptery~ium i~ simply cut off it will, in all probability, grow again, but if trans
planted it will shrivel up, and disappl-'ar without giYing further trouble. A cicatrix alwa~·s 
remains upon the cornea after remonll of ptcrygium, so that it must ncnr be allowed to 
grow OH"r t.hc pupil. 

Pinguicuhe arc ~mall ycllowi~h growths situated beneath th<" eonjuneti\"a, p;cnerally 
i1ear the outer and imwr margins of tlic cornea; tlu·y arc surrounded Ly a few large 
bloodvcs~cls , and are occasionally the ~OUITC of consta11t irritation, causing the eyes to be 
bloolhd1ot ancl uncomfortable. Pinguitula can l>c n·mo\ cd 1 if dC'sired 1 hy making an 
incision over it, turniu~ h:lCk tl1c conjunctiv:l. then seizin!! the little growth with forceps, 
and di~~ccting- it away from th(' part~ beneath. The g rowth h;L,·ing been remo\et!, the 
conjunctiva should Le closed O\'l'r the wound by a suture, and tl1c eye kept bandaged for 
two or three days after the operation. 

Lipoma is met with as a tumor projecting beneath the upp<"r lid, near the fornix, and 
oftt:n between the superior and external rccti mu::-;dcs; it somt•what rcscml>lcs a third lid . 
H the tumor gi,es any trouhlc it mu~L be remoYctl by opcrn.tio11 1 thus: Tiu:! patient lyiug 
on the couch, the litls should be kept as widely open as po~sible by a wire speculum, an 
inci:;.ion made with a eat.ir:H't knife 1ltro11gh tile conjunctini on.•r the tumor, and its mo.;t 
projecting portiou scizL'd 'Yith toothed fon:eps and removed with scissors; care must l>e 
takt•n not lO drag upon the f!rOwth, ns it i~ continuous with the fat in the cavity of t.he 
orLit, a greater portion of which might Ue pulled out. .As much of the tumor as i:5 
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thou~ht neCf'i'5'3ry ha\'ing: been remo,·ed, the conjuncti\'a should be clo$ed over it with 
i-utur .. s, l\nd the t·yc bound up. 

Nrevus occa..,ionally occurs in the conjuncti,·a; it m:\)' be removed by the knife, or 
<k~troyt·d by the gnl\'anic cautery, in the hutcr case due precautions must Le taken to 
gu:ml the eyeball from i11jury during the operation, an<l to prevent as much as possible the 
evil" ari ... in~ from suh::;cqucnt cicatrization. 

Cancerous ulcers may nlso be rrH;t with; they must be thoroughly extirpated, the 
cyehall b<•ing excised, if necessary. 

Cysts containing a clear serous fluid are occasionnlly mN with in the conjnnctirn; 
thl'y must be punctured, when they at once subside, I.wt ~ometimc~ re-form, in which case 
a portion of the cyst-wall must be excised, or a fine s<·ton p:v:scd through it. 

Cysticercus also occurs, a.ml shoul<l be treated by i11cisio11 of' tl1e cyst. 

EXTERNAL MUSCLES OF THE EYEBALL. 

Strabismus (squint).-·' Strnhii:.mus is a dt-viation in din·ction of the axes of the 
two eyL·ball~, in consequence of which the two yellow spoti- l'l'Ct•i,·e images from dilforcnt 
obje<"l~ . Jn con,·crg:cnt strabisrnus the two ,·i;;.ual lines do not tro:<:s each other the 
point it is de:-;il'(•d to obsen·c; only one of the two, that of the 11nl\('via1ing eye it. 
ender this dC\·iation not only doe;.: the expn•f'sion of the fate ~utfr·r from w:.\nt sym -
metry in its mo~t eloquent parts, but the power of \isio11, at it.'a"t in one of the eyes, is 
u . .-oally lfoiturbed, an<l the squinter always loses the atlrnntage of binocular vision." 
(Dondeo·•.) 

Strabi~mus must not be looked upon as a special form of di:.-;easc; it is in by far the 
grl'atcr number of cases associated with some anomaly of' 1·tfraction, which, being the 
primary <'llll"C of the cle,·iation. gi,•es rise to the strubi~mus; other conditions which may 
i111.luct• slrahismus will be subsequently considered. 

Two forms of' squint. are commonly met with. 1. Co1n-crgcnt. 2. Divergent. Other 
rare form" are su1wrior and inferior strnbil"mus; these will recein• no funhcr notice. 

Co1wcr~cnt :;trabismus is the most common of all, and is n.lmost always the result of' 
hy11ennetropi:-i. 

Div('l'gent ~trabit'mus is usually the result of myopia. 
Convergent strabismus, a:- just s tated, is nearly nlways the result of hypermc

tropia. The question naturally :u·ises, How does hypennctropia produce it? 
The hypermelropic individual must ahrnys accommod:itc 8tt'011gly wli c n looking at even 

a distant. objcc:t; am! a~ the object is brought nearer, the tcrnsion of' accommod:\tion must 
b<• <.'Orrl'l';pondingly increased. .As stated on page 22.), accommod:ttion is associated with 
COll\'C'rgcnce of the vi:-;ual line~. Now, the greater the dt•grce of' couvcrgcnce the more 
strong-ly is tlie accommodation brought into play i consN1ue111ly there is an ever incrC'as
ing tt>ndcncy on the pan of' the hypcrmetropic indiYidual to con\·crge too much, in order 
to hriug his accommodation into th<' highc~t po,.,sible state of tension. lf the conrnrgence 
of the visual lines be exce~sive, or if they <lo not meet in the same point, convergent 
sti-abi"'mus results. 

The question next arises, "rhy do all hypermetropil' individuals squint? The reru;on 
is that if both eyes arc of the same refraction, and ha\'C equal acuteness of i:.igh1 1 there is 
always such a desire 10 nrnintain binocular ,·ision that the \'isual lines will remain directed 
to the .:-anw point, e,·en though the eyes arc not acrurn.tcly accom111odate1l for that. point, 
the indi"idual being content. with ill-defined retinal im:1gcs rather than sacrifice binocular 
vi;;.ion by inereu~ing his co1H·ergence. 

But if' vision of' oue eye be lc::.s ar,ute thn.n that of the other, or if there he a differener, 
of l'l'frattion between the two, the desire for bi11ocular v ision is Josi. or its \'a.Jue ve ry 
much J('ssencd, and the nccesl'.lity for a W(•ll-defined imaf.("e 011 one n.:tina is immcdiat1•ly 
fdt. Tiu• accommodation is put fully on the s tretch, and wil h it the degree of con\·erg
e11 ce becomes cxecssivc, both ,·isual lines being <li1·ccted to points nearer to tlie t>ycs than 
that for which they are accommodated, the dc,·iation of the more t.ldCctivc eye being 
greater than that of its fellow . 

T1rn.\T\1ENT.-Slight cases of convergent strabi,;;mus, especially if the dc,·iation is not 
constantly present, but only ocea:';io11al (pl•riodic squint), may Uc cured Ly the use of 
g la ..,!:'cs which accurntcly neutralize the existing liyperml•tropia. 

1 n more seYerc cases division of 1hc intt!rnal rcctus tendon in one or both eyes is 
ncce=-,.,ary. 

lt is often difficult to decide whether only one or both l'ycs shall be opcrate<l on. 
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If it is found that one eye ~quint,;: hnbitually and to no gn·at rxH·nt, the 01her hcing 

~~!;:11\;~t ~~~:!et~~ fi~~,~~~ha 11\l~hii~~\'11~::11\~, ~~~;~~:ii1~~ :~~~1 ~:?~i:';~~ 11ot~L ti:~ ~;:~~11·:~::·ld 1r~~~~~s ~f 
that eye'' hi{'h hahirnally deviate~ alone is neccs-.ary. 

Jf ea{'h e.''l' dniat(•:o. alternately (altc>rnating ~1rahi!-mus), aml to the s.anw extent, cJj,·i
sion of Olli.' intl'rnal rct·tu~ ma\' he sufliciPnt; but if thn·c week..;, or a month a.t'ter the 
operation the .~quint ~till continu~s, tc.:notomy of the internal rectus of rhe other eye ~hould 
be pcrformetl. 

H one eye :.quinl~ considerably arnl habitually, the other havin~ an inclination lo 
de,·inte nt tinws, nncl if this de,·iation become~ excc:<.:>i\·e when lhc eye is ex.duded aud an 
object fixed with the habitually f'quinting eye, the internal ructus in both eye.; nrn;;;t IJe 
divided. Jn any case, ii' there lie a doubt as to wlwtlier one or both eyes slioulcl Le 
operated on, it i1' well to b<· on the sr~fe side, and do only one at a time. 

Operations for convergent s t rabismu s.-Therc arc two principal metliods of 
operating !Or co11vcrge111 s1n1bismus. 

l. The operator sltouhl Siami on the riglit side of the pnticnt, p laced in the usual posi 
tion (Fig. U I, p. 2:10) 1 and tlw eyelid:-' being kept well open with a wire ,1;peculum, should 
seize the co11j11netiva and subconjuuctival fa,-cia with the toothed forceps (Fig. V!Ja) at a 
point about mill way between the margin of the cornea and i.;emilunar fold, and just below 
the inferior margin of the h.•ndon of the internal reel us mu;;<:J(> . An illci:-1ion should then 
br made with s1rahismus "<'is .... ors (Fig. !>Ve) through the con,iunctirn. and sub('onjunctirnl 
fascia, well down to the sclerotic, and the strabi:;mus hook (Fig. !>Vb) pa~scd through the 

T .. otlred forcep~; a, their points 
ahown iuaide vkw; b, frou~ view. 

Fw. 99. 
i 

op<:nin~ a.ml in~t•r1<>d bl'twecn the tendon and the eyC'l1;dl. If proprrly introduced the 
liook will lw hrou;.d1t up short at the in.,ertion ot' the 1cntlo11 iuto the S<'k•rotic when it is 
pulled forward;;; it :;liould Le held firmly in po~ition, the scis:-<ors pa.:.:sed throu~h the 
opcnin:r, one bbvle following the hook l>etween the lcndon arnl lilt' eychall, thf' other being 
kept outside the tendon, which is thus includ<'d between the two hl:ules, :ind the tendon 
should then be diYi1led by one or two sharp s-trokc-. with thf' sci:-:;or'I. 

The scis;;;ors may now he withtlrawn, and the l1ook pulle(l forwards; ii' thr l:lttcr rnrcts 
with no resistance. but pa.<:"Ci' freely up to the C'Ol"ll<';\l mar~in, 1la• op<'ration lia,.:; been 
succcs:-;fully p<:r!Ormcd; to make su1c of thi ... , howc\·cr, tho hook should be withdrawn, 
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the action for hooking the tendon repeated, and any fibres that mny ha.Ye e~c.-iped <li\·ision 
cut through. 

On the <li'"ision of the tendon the muscle retracts, the retra<:tion being limited by the 
subconjunctirnl fa~cia with which it i~ intimatdy conneetl'd. If the eye i.s not properly 
directed aftt>r simple divi,.ion of the tendon, a greater effoct may be produced by further 
frt!ely se\'er ing the sub('onjuncti\·nl fascia. 

2. In the second operation, the position of the patient and surgeon should be the same, 
and the lids be kept open with the wire speculum, as in the one already described. 

An inci~ion :-:;hould he made with scissors through conjunctirn and subconjunctival 
fa•1•ia, O\'Cr the in~<·rtion of the tendon, instead of below its inferior margin; the tendon 
then picked up wi1h the strabismus hook, and divided close to the sclerotic. The wound 
in the conjunctirn should be afterward:; closed with a fine suture. 

No after-treatment is required for strabismus operations; the patient may go about as 
m;ual and si mply keep thl' eyes clean. But if, when the eyes lmvc quite recovered from 
the eflects of L11 e operation, there should be any return of tlie squint manifested, the 
degree of hypcrnlC'tropia must be carefully asccrta.incJ, and glns!'.'<'S which thoroughly 
n1;utralize it ordcr('(l to be used for all purposes. Jn most cas<'s this will be found sntH
cient; but if, 11f'ter the gla.;ises have been per~everingly worn for some weeks, no effCct is 
produced, the operation sliould be rl'pcatNI in one or both eyes. 

Use of anresthetics in operations for convergent strabismus.-Whcther 
amrsthetics should be l'mployed or not in squint operations appears to be a matter of 
opinion; some eminent oculi:;ts never employing them, others again rarely operating 
witliout. For my part, I prcfor not to employ an anresthetic if the patient is pretty 
steady, but with childn•n and nen-ous adults I always use one, taking care, howe\·er, that 
a full effect is not protluct'cl. and if' there is any doubt as to whether one or bo1h eyes are 
to be operated 011 1 l allow the patient to come nearly to after finishing one eye, so as to 
ascertain the dl~ct produced by what has been done; if an anre.-;thetic is given to such an 
<>xtcnt as to exert its fullest influence, and produce thorough muscnl:w relaxation, an 
erroneous ii.Ira of the effoct of the operation is likely to be formed, and on the return of 
consciousness the squint may remain as bad as en!r. 

Other conditions than hypermctropia which may prorluce convergent strabismu!' are-
1. Disease of the brain. 
2. Paralysis of' the external rectus muscle. 
3. lnflamma1ory or oilier changes in the internal rcctus muscle itself, producing short

ening. 
In the first two of these no operation is ad\·iimblc; the third may sometimes be rt!medied 

by operative interference. 
Divergent strabismus1 as already stated, is often the result of myopia; it is 

usually con~equent on high degrees of the anomaly, and is brought i~bout as follows: The 
highly myopic incliYidual requires to bring objects \·ery near the eyes to see them distinctly, 
consequent ly a very high degree of com·ergence is necessary to keep both vism1l lines 
directed to the same point; now, not only has a high degree of convergence to be main
tained, but in myopia the length of the eyeball a.nd the consequf'nt impairment of its 
mobility place the intt:rnal recti at a disach·antage. :;\Joreo\·er, in order to direct the 
Yisual li1ws of the myopic cyl's to the same point, a greater proportionate amount of con
vergence is required than in emmetropia. 

As a consequence. the internal rectus of one eye sooner or later becomes wearied and 
gin·s in 1 and the eye de\·iates outwards, binocular "ision being ::-acrilicecl. 
TnEAT~tEXT.-Many cases of di\·ergentstrabismus may be remedied by the use of concave 

gla~"es, which t!nable the indi\·idual to see distinctly at a distance up to which conrnrgcnce 
of the vi1;ual lines can be maintained without undue strain of tho internal rccti muscles. 

1f in spite of the use of glasses the di\·ergence conti nues, it must be remedied Uy 
operation. Jn cases where the eye only deviates outwards, after an object has been looked 
at for some considerable time, subconjunct.ival division of the external rectus of 1he de\·i
ating eye may suflice for a cure; but in cases where one or both eyes cli\·crge constantly, 
and the \'isual lines can only be made to meet in one point by a great effort, or not at all, 
the operation of 11 readjustment" must be pe1formed. 

This operation can be performed as follows: The patient heing placed in the usual 
position (Fig. fl l, p. :250) and thoroughly anresthetizcd, the op~rntor should stand behind, 

J:~~~1i~·!i~~~1:~~~~:~J:i~c~~:~:. sg~~~~~n~eilo~:ittll~~5c;~:~~~i~~a~~ ~:~ ~1~~~:~::l ~::~~!!; ~~:~0~11~ 
the tendon, and di\·ide it subconjunctirnlly do:::ie to the sclerotic. 
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An incision should then be made through conjunctiva and s11bconju11c ti H~l fa..~cia, about. 

~~1~~~:\':-'~e~~,;\;e:; t~ 1 ~c:~~~~r~~~:, ~t~ '~~el i ~:~ei~~~'"~ci~111~t u al1i1~e i~1i1~~~~-n~~'ti~~.f 1:1l~e n~~::~f1~~~ ~~ 
i1s tl•mlon, which i;;hould then he liooketl u1> and divided. The muscle and !'ubconjunc
tirnl fa!'cin i;hould be freely separated from the parts beneath, and to~ethe1· with the con 
junctirn turned back towards the carunclc. Two curwd needles holding fine silk should 
then be JlllS$Cd through the tissue~ next the margin of 1he cornea, and the silks firmly tied, 
two fret> ends being left; the needles should then be carrit>d from within 011twnrds, through 
1hf" mul"clt::. subcoujunctirnl fascia, and conjuncti,,a, as near the innn cnntl1us as possible, 
an1l the silk drawn through; a considen1lile portion of the muscle and other tissue::; should 
tlu·n be removed with sci~sors, the free ends of the two fine pieces of si lk and the p01·. 
tions to which the neNllcs are still attached then tied firmly together (the eye being 
rolled well i1mards Uy an assistant as tbe knots are pulled tight), and the ends of the 
two sutures cut off close. 

The eye i:i ltould be bound up with wet lint and a bandage. The sutures will probably 
require remo,·1.d in about four or fh·e clap, Lut may be left longer, if they cause no 
irritation. 

Divergt:nt strnbismus is met with in cases of paralysis of the third nen·e, and may also 
occur in non.Jiyperml'tropic eyes if the sight of one has become much impaired, and 
binocular vision no longer possible. In the former of these cases no operation is advisable; 
in the latter no impron.·ment of sight is to be expected from readjustment, but the opera
tion may be perfon11ed simply to n:medy disfigurement. 

THE CORNEA. 

The affections of the cornea which require an operation upon the structure iBelf are 
six :-1. Sloughing ulcer. 2. Conical cornea. 3. Corneal opacity. 4. Siaphyloma. 5. 
Lollgment of' foreign bodies. 6. New growths. 

Paracentesis, or tapping the cornea.-This operation is sometimes performed 
111 ~·aSt'S of sloughing ulcer, or suppuration, threatening perforation; lty the timely e'"acua
t'o 1 of the contents of the aqueous chamber a ln.rge rupture of the corneal ti ssue, with its 
acL"ompanying evils, may in many cases be a,·oided. 

Tappin:r the cornea may be done thus :-The pat.i(·nt being in the usual position ( Fig. 
!H 1 p. :250) 1 the operator should stand behind and fix the lids open by a wire speculum or 
by tlie fingers. A ltrnad uccJle should then be passed through the cornea at some con. 
n:ni<•ut part of its margin; when the point of the needle has fairly entered the anterior 
chamber. its handle should be rotated, so as to bring the brendth of the blade al!ross the 
incision rmd thus open it; as soon as the contt>nts of' the anterior chamber ha,'e flowed out, 
the needle should lie withdrawn, a drop of atropine !"olution placeJ between the lids, and 
the t'YC hound up in the usmd manner. 

J ridectomy 1 however, is to be preferred to paracentesis. 
Conical cornea ( 11 Staphyloma corn ire pellucidum "), ns the name implie!", signifies 

an altemtion in the curn~ture of the cornea1 of such a nature thnt. it assumes the form of 
a cone. The origin of the affection cannot clearly be traced. 

The moiit prominent symptom is gradually increasing myopia, which cannot be remedied 
by conc;we len~es. On looking at the cornea in profilt:, its conica.1 form is very evident. 

On examination with the ophthaltnoscopc by the direct method the apex of the cone, 
which may, howe,·er1 be the sent of some opacity, appears brightly illuminated; around 
this bright portion is a diu·k ring corresponding to the sides of the cone, t.his being again 
:-::ucceeded by an area giving a bright reflection, and corresponding to a port.ion of the 
..-ornea which retains more or J es~ its natural curvature. 

Ohjects occupying tlie f'undus of the eye a1·e seen thrOUJ:?:h the npex and sides of the 
<·0111· 1H:nr its IJn::ic, in an inverted position, as in myopia, whilst we obtai n a morll or less 

:~~~~,~~~~It ce~-~~~t~:~~\.ge ~~!h~e~~~~~:~ ~:~~:l~h~~~~::/:~e l~~:.·:i~L1\~1t:i~f~;~:: ~1l~i1~~n8~~l '~~:1 ~\~~n~: 
our point of view from side to side. The appearance is quite characteristic, and oncf! 
"ccn is not likely to Le forgowm. 

TnEAT:'llE~T.-Conical • ornea cnn only be remecli~d by opcrntirn interference; two 

:::e,\~1~t~:1~~e~t~~·~;~11~r a1~~[~~c~;:e~~:~1:a~~juerc:n~~:~~ch lteing to flatten the cone, and rc:;tore 

Jn one operation an elliptical portion including the whole thickne~s of the cornea i~ 
removed from the apex of 1he cone. The operation can be performed thus (for the posi~ 
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tion of pntirm and oprrator see Fig. 91, p. 2.JO) :-An ana•,;thc·tic .;;hould be gi,·en, the 
lid,; IH:ld op<-'n by a wire Rpcculmn. and the eyel1all fixPd hy .;;t.•izin,!!' with the toothed 
forl'eJI" thC' ('onjunl'ti\a and .lillbt·onjunctirn.1 fa.;:cia at l'Ome point nrnr the corneal marg-in. 
A ::traig'lit cataraC'l cx.trarlion knifo (Fig:. 10:3 r) ~houlcl then bP thru"' through the cone 
from i:;ide 10 "idc. a ,.mall flap formed b_v cutting out either lll)\\'arcls or downward,.;, and 
the flap Ro made .::eizccl with iris forct>p;\ and rt·tnO\'t'd with ~ci,.,.;or.;, 

Jn thi~ opl'l'ation the ant('rior rhamber is opened and tlw <'Or11t.•a collap,.es a" soon :1i; 
tlw fir:-;1 inci-.ion is m:1de. Care mu,;t be taken that the ponion removed includef; the most 
promin(·nt pal'l of tlw t.'011''. aud tliat the opening lt'f't i:-. t•xm·tly oppo:;;.ite the pupil. 

After the Opt'ration rhc spt•culum must be ,·ery rarel'ully remon•d 1 lhe lidf; gr1ul_v closed 
and banrlagrd in lll<' u~ual wny; the eye nrn.;;t on no aerount be cxaminc1l for a week, so 
as 10 gin· tinw for the op('ning in the cornea lo till up. The wound will, in all prohability, 
heal in the course of Len day~, the anterior chamhl'l' being re.;;torcd. 

The margin of the pupil is not unfrcquc.mtly caught up in the incision, an anterior 
syncchit\ 1·c~11lti11g. 

The opl'ration dc~eribed gi\·<'s tlte mo ... t satisfactory r<';.;ult.::, the curvature of the cornea 
being g-rcatly impro,·etl, and a corre~poncling a.mount of vi~;on regained. 

111 the ~t·cond opcmtion a ~u1wrticial portion onl)' is rrmoHd from the apex of the cone 
with a small trPphi1ll.', a raw ~urfacc being left, which by its sub~C<]Ul'llt cicatrization and 
contraction cau!<C.;; con ... iderable flattening of the cone. 

Tinting the cornea i~ called for in caRcs of dcnc:e white opacity (leucoma), causing 
di~ligurcml•nt. The O(ler:ttion can be performed as followi;; :-

For po,.ition of patit'nt and operator see Fig. 91 1 p. :2.;o. An anresthctic haYing bePn 
ginn, the operator ,.liould place the wire ~pcculum between the lid~, fix the globe wi~h the 
toothed forccp:;;., pain1 sonw lndian ink upon the opacity, arnl prick it tltorou::;hly in with 
a bunch of nccdlt:R fixrd in nn iYory handle; the ink should bf" sponged away from time to 
time in ord<•r to allow the operator to ~ee what progre~~ he ha:;;, made. 

The opacity having been thorou,!!hly tinted, the speculum "hould bP remo,·ed; no banrlagl! 
need be applied, and no after-treatment is nt:ce ... .,ary; vpry little irritation follows. If aftPr 
the lap<;e of a week or ten clays the opacity do not appc:ir sutficiently blackt!ned, the opera
tion nu~y be repented. 

If the ink l.Je allowed to get into the wound made in the conjunctini by the toothed 
forreps, a black mark will be left.; care should tlwrcfore b~· taken to fix tht' globe at a 
point to which the ink cannot run . Should the anterior cliamlicr be opcrn.:d, lite operation 
mu,;t b<• discontinued, as the lens may be wounded. 

Staphyloma1 fir:-;t so-callc<l from its supposed rc!';<>mblancc ton grape, has now c~me 
to mean a bulg:e on any part of Lhe eyebal l. On the cornea it is. causl•d eitlwr iiy yiellliug 
of its strncwrc or more commonly by prolapse of iris tilrough n. perforation in il, the pro
lapsed portion beinf!: firmly coated O\·er with inflammatory material. Staphyloma is said 
to be" tot a.I" where thl' whole of the cornea is atft·cted, "parlial" when some portion of 
of it retain., its normal currnture. Total staphyloma should be remo\·ecl by abscission 

~~er~O;.;n~:~'j 1 o~·r i~!~fcl~~~b):l,1101~~~);1 b~e e;~~:~~:~tl ~a~~;·J~\\~~~~f~,\~~n~o~~/~~,n f;~~:-;:)~~ie~11~ ~:~~ 
operator should be as at Fig. 9 i, p. 2.JO, and an anre,.;thetic should be aclministered. The 
lids being: kept open h.'· the wire speculum, a cur,·ecl needle armr-1 with fine silk should 
be pa ... ,.e<l through the ha,;e of the staphyloma, an elliptical portion of which ~liould then 
be rcrno,·etl with a .strai~ht cataract knifo; the ;.;ilk should then be drawn throug-h and 
tietl, thus hri11~ing tl11· ~dgc . .;; of the gap m:~(lc by thr rcmorn.l of 1he elliptical (>Orlion 
together, and the eye bandaged in the usual way. The suture may be remo\·PCl in the 
cour:;c of three or four clays. 

Foreign bodies.-Smal\ fragments of meta\ 1 chips of stone. thorns, &c., are not 
unfrcquemly found lodged in the cornea.. To remove Lhem the position of patient and 
operator shou ld be as Fig. 1)3, p. :2.50. As a rule, no an~l:'~tltetic neecl be administered. 
The lids 8hould be kept open by the fore and ring lingers of one hand, and the globe 
steadied hy ge 111ly pr<-•!';sing upon it with the secornl linµ:er; the forci~n body should then 
be carcl'ully lifted from its bed with the point of a knifo or small ::;.put! held lightly in tl1c 
othl'r hand. Forf•ign bodies, especially thorns, arc sometimes so firmly and deeply im. 
hcddcil that 1 lwy rr1111ire lo be cut out. 

~:~e~i~:it~;~~i Y: ~1~~11'~:11 h"~'~li1~icn~~::~:.~~:~1 !~~c"~~t~~~a~~ual:y situated near the 
<·Ornt'al rnar;.:'in, cnero:u:hing on both cornea. and i::.ckrotic; it lies beneath the cornral 
tpithclium and coujunctiva, and appears to extend pretty deeply into both cornea and 
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srlcrotic; the growth is present at birth, but usually increases FOnH'what as the child 
grows up. lt may give rise io ru;tigma1ism by causing di!'1tortion of the cornea. 

The growth may be single or there may be two or three little tumors. Their structure 
is that of connective ti:-sue, and occasionally small hairs grow upon them. 

Should the lit.tie growths give ri~e to inconnnience they can be shaved off level with 
the cornca1 but, as a rule, they cannot be entirely 1·cmo,·ed. 

Round and spindle-celled sarcomata have also been met with growing from the cornea. 
Such cases usually call for extirpation of the eyeball. 

THE IRIS. 

I ridect omy is cnllecl for in all cases in wl1ich it is desirable to influence the tension 
or nutrition of the cycbu.11; it is associated with some operations for cataract; in a somc
wha.t modified form, is one of the methods of making an artificial pupil, and is useful in 
some other conditions. 

The operation is performed (1) to influence tension. 
(o) Jn sloughing ulcers, or suppuration of the cornea, accompanied by pain, and 

threatening perforation. ]n such cases iridectomy giHs nlmost in:;tant relief to the most 
severe pain, and in all probability will sa,·e the cornea from rupture. 

(b) Jn i'nJuries of the eyeball, in which the crystalline lens, being wounded, has become 
opaque and swollen, and is press:.ing on surrounding parts, causing se,·ere pain ancl threat
ening the integrity of' some of' the delicate structures within the globe. In these cases, 
not only does iridectomy diminish tension, and so relie,•e pain, but gi,·es room for any 
subsequent i:;wclling of the Jens. 

(c) In stapl1yloma of the cornea iridectomy often causf>s complete subsidence of the 
projection. 

(<f) In glaucoma a timely and wen.performed iridectomy causes instant and lasting 
diminution of tension and places the eye in comparati,•e safety; the opern.tion should be 
performed on any eye that can distinguish bright light, and to relieve pain in any ca~e 
whether there be perception of light or not; in acute glaucoma it must be tried e,·en if' all 
1 erceptiou have been Jost for some days. 

F10. JOO. 

a. BPnllrldectomyknlre 

(2) To influence nutrition. iridectomy should be performed in chronic choroido-iritis, 
recurrent iritis, and in c:1se~ of total exelu~ion of tl1e pupil, where there is no communi
cntion hetween the anterior and posterior cli\'i~ion of the aqueous chamber. 

(3) Associated with opcratiorns for cataract iridcctomy should be performed previous to 
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a needle operation if much swelling of the lens be anticipated; or it may require to be done 
after the m~edle has been u~cJ if pain or increa~e of tension occur. 

ThC' operation .should a\:-;o be performed at some time (H'C\·ious to, or simultaneously with, 
small flap or linenr extraction of cataract. 

( 1) lriclectomy for artifici;il pupil is mentioned at anoth<>r page. 
(5) Other conditions in" hich iridectomy may IJe required arc

( a) Hemorrhage into the vitrt"ous humor. 
(b) Displacement of the retina.. 
(c) .As :maid to the removal of foreign bodies from the globe. 
(d) Some peculiar conditions of intra-ocular cirrularion . 

Ope r a tion of iridectomy . Instruments.-A wirn ~pcculmn (Fig. 97), a straight 
or bent iridectomy knife (Fig. 100a), a pair of too thed forceps (Fig. 99a), a pair of' iris 
forceps (Fig. 100b), iris sci~sors (Fig. 100!'), and a. curcLtc (Fig. 103a). For the posi
tion of patient a.n<l surgeon see Fig. !) I, p. 2.30. The pa.li('nt should be brought fully 
under the influence of an ant-esthetic, the lids kept widely open b.Y 1lie wi re speculum; an<l 
the eyf'ball fixed by seizing the conjunctiva and 811bco11junctirnl fa-.cia near the corneal 
margin with the toothed forceps; then, with a ~traight or bent irid(•ctomy knifo of mt~dium 
sizt!, an inci8ion should be made in the sclerotic, in such a position that the knife enlt!rS 
the anterior chamber quite at its peripheral parL, and close to the auterior ::rnrface of 
the iris. 

The knife, ha\'ing entered the anterior chamber, sliould he pushed steadily on (care 
being taken to keep its point well forward." towards the cornea, ::;o as not to wound the 
lens), until the point is opposite the cenrre of the pupil. The point should then be turned 
to one side, so as to be out of the pupillary area, and tl;e knife slowly arnl gently with
drawn, the hold of the forceps being let go at the same time. The incision thus made 
should be of' su<'h a length as to correspond to a little more than one-fourth of the circum
ference of the iris. 

The next step in the operation is the remo,·al of a portion of the iris. If, as is not 
unfrequently lhe case, the iris has become probps(•cl, it neC'ds only to be :::cized with the 
forceps, and a piece of the desired size remo\'ed with the scis!-,ors. If the iris does not 
protrude, the iris forceps should be introduced shut, through the wound in the scle rotic, 
and puslied on until the extremiti e~ of their branclws a.re opposite the nearest portion of 
the pupillary marg:in; they should then be allowed to open of themseh-es, when tlte iris 
will be pushed IJclwcen the branches by the prcSSlll'(' of the pal'ts behind; no backward 
pressure must be made with the forceps, but they shou ld be gently cloe.cd again and with
drawn, carrying the iris with them, whit.:h should then be cut acro:::s with the scissors, 
close to one angle of the wound, drawn o\·er to the otlH'r angle, and a piece cut otf; the 
curette should be passed between the l ips of the wound so as to push back any portions of 
iris that may have become entangled in it. The eye should then he bound up with lint 
and a bandage. The form of the pupil after a well-performed iridectomy should resemble 
Fig.102 D. 

"'ith regard to the position of the portion of the iris to be remo\'ecl, opinions are at 
Yariance. lf the surgeon be a skilful and experienced operator, and ha~ the aitl or a com
petent assistant, the iridectomy should be done upwards, t>O as LO place the gap beneath 
the upper lid, and thus conceal it as much as possible. 

To perform iridectomy upwards, ~1 bent iridec1omy knife should be used, and the incision 
made in the sclerotic abo\'e the upper margin of the cornea, an as~istant shoul<l then draw 
the eyeball downwards with forceps, the iris forceps .should be inserted, and the portion of 
iris removed us pre\·iously directed. 

An inexperienced operator will find it much easier to remo,·e the portion of iris from 
its outer and lower ~egment. In this ca..-;e a straight iritlcctomy knifo can be used, anJ no 
assistant is required. The result is rather an ugly ga.p; the clisadntntage of which, how
ever, is quite counterbalanced by the.: ease and safety with wliich tilt' operation can be 
performed. 

Accidents whicli ma.I/ happen during the operation of iridectomy, and difficulties w/1icli 
may be enrounlered.-The accidents which may occur ;u·e-

( 1) Wound of the lens from insufficient care in keeping- the point of the knife well for
ward, and out of the area of the pupil. This accident will, in all probability, be followed 
by the formation of traumatic cataract. 

(2) Escape of \'itreou.s humor is \'Cry likely to occur in hard ~yes, if the knife be too 
quickly withdrawn, ot· if undue pressure be exerted on the glob!:! with the forceps. 
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(3) The iri<:. may be torn away from its in<:.ertion at a point opposite to the incision, if 

tmt~j,;;:~~t~!~1~~;rr1~e;;~~se1~~:~i 1~~ ~~L::1i~l~~l~~~rr~st:~~~c~T5~annot be 1'Cizecl with the forceps, 

~t~~~;~,r~'~ 1~~1~ t:~~~c~~J, ~~,:~~~~~~l a:~~~~~:;~1 :1~~:~1~;r b,~:~:;~ 1~1~~~:1 ~·l1~d~~~,:~:~:~.~1:~ ;J~~i~~e!~i~~; 
the operation. 

Artificial pupil.-The operation for artificia l pupil is performed to open a new path 
for rny.:; of light to the reli1rn, the n:\tural pa1'::ta~e being ob1<tructcd. 

lt is indic:~tcd in the following cases : (1) In opacity of tht! cornea, with or without 

anterior Ryncchi::c . (:?) Jn closure of pupil. (3) In extensive posterior synechi:r. (4) 
ln central opn.city of tl1e lens or its capsule. 

The artifit:ial pupil must be ~mall, as nearly central and a.;: well defined as po~i;;ible. 

Care must be taken to make it behind that portion of the cornea which is mO!'t transparent 

nnd least altered in cun·ature, the best situation being ascertained by obliqu" illumination. 

The new pupil mn:o.t not he made upwards, or it will be CO\'crcd hy the upper lid. 

An artificial pupil can be made in any of the follow in~ ways: (1) lly incision of 

the iris. (t} By te:uing- it away from its insertion. (3) By excision of'a portion (iridt:c

tomy for artificial pupil). (.J) By ligature. 
Jn operations for artificial pupil the po:;ition of patiPnt and ~urgeon should be the same 

as in "iridectomy," rmcl an amcsthctic should he administered. 
1 (a) . Incision (Fig. 102 A).-This operation is en.lied for in ca~es of complete closure 

of the pupil, following removal of the lens, either by oper:ition or injury, but is not advis

able unless the lens be absent. In these cases the iris may be found changed into a. tense, 

unyiC'l<ling mcmbr:uie, which cannot be seized with f'orcep~. 
The operation of "inci~ion" may be performed eithrr by thruMing a broad needlr 

throuµ:;h the cornea near its margin, and then incisin~ the iri~, so as to cut across its radial 
fibres; or an incision ha,·ing hcen made with an iridectomy knife in tl1e sclero-corneal 

margin, a pair of" scissors (haYing one sharp and one hlunt-pointf'd blade) may be intro

duced through the wound, one blade being thni!'t through the iris at its m·arcRt point and 

pa ... ,:;.ed bel1i111l it, the other carried along its anterior surface, and the iris then cut fairly 

across from one side 10 the other. 
"'hichcnr plan of incision is adopted, the Yitreous humor pushes forward into the 

wound and keeps its edges widdy separated, a pupil re:;emblinµ; Fig-. 102 A being fonnecl . 

Two other metliotls of makin~ :~n artificial pupil Ly '"inci~ion" have been lntely intro

duced; they are known as single anti douiJle "iridotomy.'' 
For the position::i of patient and surg1.:on in performinJ 1.:iLher of these operation~, see 

Fig. 9J, p. 2.10. 
(b) Sin.1le iridotomy ~hould be thus performed :-The eyelids being kept open with the 

wire speculum, and tlu~ eyeball fixed by seizing the conjunctirn and subconjunctival fascia, 

close to the m:u·gin of the cornea at its in1wr side, an incision i::hould be made with an 

iri<lcetomy knife in the eornea, <~bout midway 1Jctw1.:en its marg:i11 and the pupil, and oppo

site to the point of fixation with the forceps . Tile forceps .sci~::iors ('Veckcr's, l!"ig. 101) 

Fin. 101. 

must be then introduced close1l through the wound into the :interior chamber. the blades 

opcucd, one pa~sed through the pupil behind the iri'l. 1 the other on it.s anterior surface, and 

the sphincter of the pupil be di,·idcd with one 8harp cut. The scissors should then be 

wilhdrawn. any prolapse of iriR that follows replaced with the curette, a drop of atropine 

pl:iced between the lids, and the eye lightly hanclaged. 
This operation is applicable to <·ases where the lens is pre!"ent, its centre Ucing opaque 

nnd its peripheral portion clear. 
(c) Double iridotomy is applicahle to eao;es of clo~ed pupil after cataract extraction. 

An inci~ion should be made through the upper part of the cornea, the knife carried through 

the iris and along its posterior surface, so a~ to make a fair ~izecl wound in it; the incision 

bt·in_g fini~hed the knife should be carefully withdrawn, and, n:ry possibly, some vitreous 

l1111nor will follow it. 
The next step in the operation is to pa"S the forceps scis .. ors, clo!>.t:cl, through the wound 
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in the cornea into the nnterior clrnmber, open them, pn~s one bl:ide behind the iri~, the 

~l~~c<;· i ;.~c~~·~:~ t 0~f 1 ;~~ ~~:i~=0~n 1:11~:~1i~o~11ic7 ~n~~~:c~io~: 1 ~loci:~,~:~t~:·~~d~n:;11i1;1'~t~11~~~~r<~~'.en ~~!:~~g~ 
;~1~11~,~i~·1~rP~';.,it~~ ~ri7;~~0~~~~,~~~~ ~:,;: 1~~~:f:~ ~~~~~~·1;11a~1i~·i~~~~~~1~!: ~:~~iiri~1)~i'-~~ l~1~;:~u~~~ 
should be bound up as Uiiual. 

A. l'upil after lncialon. U. Pu11ll 11r1er tJtci5lou. C. Pn11!\ itfter ligRture. D. l rldectomy tor glaucoma. 

(2) Tearing away the iris from its insertion (Iridodyalisis).-An ;nci
sion Jia,·ing bet:n mad1> through the cornea on tlte 15 ide oppo~ilc to tliat 011 which thr iris 
is to be remond, a pair of il'is fo rct>ps should be pa~H·cl through tlic wouud and across tl ie 
an tt•rior cluunber, the iris se ized clo.:;e to its gr<·a1cr circumfe l'encc, and torn forcibly away 
from 'its insertion ; the instrument should then be carefully withdrawn and the eye bound 
up. If necC.!i:rnry, th<' whole iri:- ma.y be removed in this way. This Opt'ration i1' appl i
cable to c1.\se:- of den"e corneal opacity (l<'ucomu), occupying the whole of its central part, 
~ome transpart'nt cor1wa lJein:r left at the nrnqrin. 

(3) Excision - Iridectomy for artificial pupil. -An incision should be 
made of the requisite size, through ~ome part of the sdcro-1.:orneal margin, the iris forceps 
introducf'd through the wound, the ends of their brandwi.; pas,;ed fairly up to the margin 
of the Jlll (lil, the iris Sl'ized and draw n out through the wound, and a small portion 
r~moved with ~ci!'~ors. The cmctte should then be passed between the lip~ of the wound 
so as 10 push bnck any portion of iris that may have become entangled in it ; a pupi l 
resembling Fi~. 102 B :;hould he formed . 

(4) By ligature (lridodesis, or Iridesis).-An incifl-ion should be made with a 
broad needle near the marµ;i n of the cor1wa 1 a ~nndl noose of si lk laid upon the surface of 
the c·yeball so ns to enci rcle the inrision; an iris hook or cnnub forc<'ps then passed 
through the noose a nd wound, n.nd tht' iris drawn gl'lltly out; an aRRifl.tanL with two pairs 
of broad.ended forc€pi' should i-cize ecu.: li end of thl' noose and fi1·mly ligature the included 
portion of iris; 1he liga inre will drop off in the course of a f'ew days, a pupil resembling 
in shape Fig. 102 C being left. 

THE CRYSTALLINE LENS. 

CATARACT. 

By cataract we understand an opiu:·ity of the crystalline lcn!l . 
The causes of thil) opacity are ~t_mew l iat obscure, but it probably clt>pcnds on impair~ 

ment of nutrition of the lens consequent on senile decay or constitutional conditions (e.g., 
d;abete;). 

lt aJ,.o occu rs in connection with inflammatory chang<>~ in nrljaeent pnrts-the choroid, 
ciliary body, vi treous, and iris; is met with as a congenital defoct, uncl nry frequently 
results from injury. 

Fo1nis or CATARACT. 

There a re two principal forms of cntaruct :
(I) 'l'lte cortical or sojZ cataract. 
(2) 'J'he nuclear or !tard cat<tract. 

Jn the first fo rm the cor1i cal substance of the lens is primarily affected, the nucleus 
afte rwards becoming opaque, the whole being soft, or evl'll fluid . 

In the seeond the nucl<·us of the Jens. first becomes hnrd. yellowish, and opaque, the:> 
corticnl subs tanre being subsequently affeNed. 

The cortical cutnract is met with ns nn idiopathic cli!~ease in chilcll1oocl and early adult 
life, and ns the result of injury :it 1\11 a~es. 

There are scnrnl rnrietics of cortical cataract. 
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(a) Zonular or lamellar cataract is either congenital or rommencrs ~oon after birth; it 
is characterized by an opacity of circular form and wcll-clcfincd outline, situated in the 
cortical "ubstnncc of the lens, but at some distance from its surface; the margin, nucleus, 
and ~uperficial layers of the lens are transparent. 

(b) Ordinary con_qenitrd cataract is a bluish-white opacity of the whole lens. 
(c) Tra1tmatic cataract is an opacity of the km; often uccompnnie1l by ~welling. and 

cau~cd by rupturr of its capsule from injury, and the subsequent action of the aqueous 
humor upon its substance. 

(d) Posterior polar cataract, an opacity situated at the posterior pole of the lens; and
(e) Entirely fluid or rl{Oluent cataracts are caused by changes in the lens, secondary to 

inflammation of adjacent parts. 
The \'aricty of cataract met with in diabetes is composed principally of soft material ; 

but if the patient be advanced in years, there is usually a hard nuclcm:, 
1Yuclear cataract occurs in pC>rsons who ha,·e )Jass.eel the middle period of life, and is 

characterized by the prcsl'ncc of a J.ard yellowish central portion or nucleus of varying 
size and density; the nucleus is surrounded by more or less sof't cortical substance, and is 
occasionally of a greenish, or almost black color, giving rise to what is known as green or 
black cataract . 

.Diagnosis of cataract.-The existence of cataract i~ easily ascertained by oblique illu 
mination, the pupil ha\'ing been dilated with atropine pre,,ious to making the examination. 

TREAT'.\lE~T.-The treatment of cataract is entirf'ly operati\'e, no kind of medication 
being of the least use. 

Our ohjcct in pt!rfnrming an operation is to open a. path for rays of liµ-ht to pass to the 
retina. This can be attained in one of two ways, the method adopted <lcpcnding on the 
kind of opacity present. 

(1) In ca:;t>s (ns Jamellar cataract) where the bulk of the lens is clear, the opacity be
ing situated in tile axis of the normal pupil, very useful \'ision is p1ocured by making a.n 
artificial pupil, oppo~ite a transparent portion of the lens (see Artificial Pupil). 

(2) When the whole lens is opaque, its entire remo\·nl must be accompli~hed . 
Three Yarietics of operntion are performed to secure the removal of the whole lens:

(1) The operation for solution or absorption. 
(2) Extraction. 
(3) Suction. 

Forms of cctlaract to wliicli each operatfon i's applicable.-As a broad rule, cataract 
occurring in persons below twenty is of the soft or cortical form, and should be removeJ 
by solittion or snction ,· cataract occurring in persons above thirty (t'xcepting traumatic 
catara<:t) is of the hard or nuclear form, and must be rC'rnove<l by extraction. 

1 n the intermt:diate clecncle a doubt may arise as 10 what is the best plan of procedure i 
in the~e cases the surgeon must be guided by the general appearance of the cataract; if 
it appears bluish in color, and somewhat swollen, it is probably soft and can be removed 
by solution or suction; if there is a distinct yellow reflection from its centre, denoting the 
presence of a hard nucleus, it should be remo\·ecl by e.ctraclion. It must also be borne in 
mind that lo~s of time is a ,·ery serious consideration with mo~t patient~, consequently a 
prefhence must always be given to that operation which will allow him to resume his 
occupation as early as possible. 

Solution, though perhaps somewhat safer than extraction, i~ alwnys a tedious process, 
and the more so the older the pa.tient; consequently, pr<·fcrcncc must be gi,·en to ex
traction in all cases where the condition of the patient's "ight i such as to pre,·ent him 
following his occupation, t'\'en though there be no appearance of n hard nucleu:; . Jn cases 
·where the cataract is evidently soft, and one eye retains useful 'ision, solution is to be 
preforred to extraction, as the patient can continue at his work during the time that ab
sorption is going on. 

Bt::fore performing any operation for cataract we must take care to al'l.certain that the eye 
has good perception of light, indicating that the retina is in a normal condition; other
wise no impro,·ement of vision will result from rcmonil of the lens. 

0PERATTOXS FOR RE:\tOVAL OF CATAltACT. 

Solution.-In the operation for solution the capsule of the lcm is oprned 1 and its 
sub~tance thu;o; allowed to be acted upon hy the aqncou:s humor, by which it is broken up 
ancl softened, absorption finally taking place. 

The operation can be performed ns follows (for the positions of patient and operator set 
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Fig. 9..J, p. 2.10): J'\.,.o anresthetic is needed; the pupil should be w(•ll <lilatccl with atro
pine; the operator, keeping the eyelid"- separated hy the fore and ring- fingl'r1' of one hand, 
and ~teadying th<' ~lobe by pressing the second finger gently upon it, )'ihould take a. cata
nt('t nel'dle in the ot lwr hand ancl pa~s it obliquely through thl' cor1wa at ~11th a distance 
from its ccntn.• that any resulting c icatr ix will not intel'fcre with ,-j~ion ; the needle ~hould 
tlll'n be pusht•tl on a('ro:-~ the :rnterior chamber into the area of th<· pupil; its point then 
dt•pressell and three or four incisions made with it in the lcm-C'ap,.ulc, so as to di,·ide it 
frc<.•ly. Care mu,.,t be rnkt'n to u~e the needle ,·erx gt•ntly, and not to pa..;s it too deeply 
into the lens, 01hcrwii;:c• the ~uspensory ligament m:~y be torn anti the lc•ns di,-;.place<l. 

The cap:mle having l)l'en frcdy di,·idecl, the nct•dlc should he carefully withdrawn and 
a drop of solution of :llropine placed between the lid ~; thC' only af'tcr-trC'atment required 
is liw con,;fant uo;.c of atropin<.·, so as to keep the pnpil widely dilated. 

If the eye be t•xamincd in the course of a few days whit<• ftocl'nlenl IC'ns matter will be 
SCC' n protrudiug through the opening in the capsule into tlic antcl'ior c hambe r. show ing 
that the lens is swel ling- an<l undergoing solu tion. 

The opera1ion will probably require to be repcatt•d in nbo11t a month or s ix weeks, and 
possibly on one or two suhsequent occasions, before the whole lens i~ ab!'o rLe(l. Care 
must he taken not, to do too much at one sitt ing:. 01' tlw ll'nS may swell too n1pidly nnd 
press upon thesurro11ncli11g parts, gi\ing rise to se,·ere pain, incn•a,;ed tensiou of the globe, 
irifo:, cycl iti s. &l' . 

Extraction of cataract.-The objl'ct of op<'mtions for extraction of cataract is 
the rcmo"al of the Jens tl11·ou~h an incision altogether in the cornea or partly in tlie .sclt•ro
t·orncal margin or sclerotic, the incision being either simple or n._-;~ociated with exci~ion of 
a portion of iris. 

Extraction can be best performed by one of tlie five following methods: (1) Flap 
extraction, (2) !:'ma.II flap with iridcctomy, (3) extraction by oblique corneal section, ( 1) 
linear extraction,(·>) extraction by means of a traction in~trumcnt. In the fir~t and 
third mcthod1' no iris is l"l'lllO\"ed; in the second, fourth, and la:-;t irickctomy should be 
performed either at the time of rcmo,·nl of the lens or some w11t·k~ or monlh)l; previously. 
All enti rely opaque len!'CS (mature cataracts) may be remo,etl by the fir,.;,t or third methods; 
all partially opaque lense~ (immature cataracts) must be extracted by t.hcsceond or fourth, 
a traction instrument being used in any case where great dillitult.v is encounte red , or where 
escape of "it.rcous has taken place before the lens l1as beeu extracted. 

FIG . 103. 

. t 

~~~~:~~~;!:
1

i~i:~i)l~~:i:;f i:~~~ ~;1:~~'.~1:?i~~-~, ~,'..t;;;:r£:r~t.i~~::~~:l',:~:'i',!;:::~'.:'.r;;:~::~:~~:,~! 
cat~i~:~f k~~;,r:i~~.~~~~k:~~~~d ~~~1~~~~~,(~~fg.r~6~i:·i:l J,o~,)~ap extraction arc a triangular 
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For the positions of patienl and operator see Fig. !l-1, 1). 2.;o. No amcsthetic is required; 
the patient ~hould be rt•quested to look downw:mls, the lids kepl op<:n nncl the eyeball 

~~~;~~~~~iti\~~~: i~~3~~I~~f ~.~:~f~~2:~:\:J-::~~gtG~ 
the u11pcr margin of the cornea. (Fig. 10~A . ) 

FIG. 104. 

T11cisiouforextractionofcataract.-,\. Flap. B. Otillquecor11ea.lsectio11. C. Lineariochlon. 

Thi1;. simple onward movement of the knife is sufficient if the incision has been properly 
p1:rnm•d 1 but should the cornea have been entered too low down. the knifo will not be wide 
cnou~h to cut out, and then the se<'tion mus:t he completed by ~lightly withdrawing the 
blade 01· hy a sawing mo,·emcnt. Care must be taken not to withdraw the knife until it 
ha!' pa"sed some distance through the opposite sirlc of the cornea, or the aqueous humor 
will <'s<•apc too soon, and the iris fold over the edg-e of the knife and be wounded. 

Jt' 1he incision h:.u; been properly made a semicircular flap, including a little Jess than 
half the cornea, will be formed. 

The St'ction ha,·ing been finished, the patient should close the eyes gently, and be allowed 
to rf•,;t fora moment. 

The next step in the operation is the remornl of the opnque lens. . The upper lid being 
dmwn gently upwardii and the patient directed to look downwards, the sharp hook must 
be introduced tl1rough the wound and the lens cap::;u\e lacerated by gently seratching it; 
the hook should then be withdrawn, and the patient allowed to cloiie the eyes for a short 
timl'. 

Th<· eyes should th(•n be gently opened, and the lens rC'mo,·ed by lightly pressing the 
low('r licl :tp;ainst the globe, just below the inferior margin of the cornea, with the thumb 
of one harnl, counter-pressure being similar!)' applied with the forelinger of the other 
lmnd at a eorresponcling poi11t abO\·e. If the mano:-u\•re be properly executed the pupil 
gradually dilates, thl:! lens slips ~eruly through ii into the anterior chamber, and then 
escapes by the corneal wound. Any prolapse of iris that. may occur must be cu.rcfully 
rcturn<.'d with the curett.e; each eye should then be covered with two pieces of wet lint, 
a.JHI a light bancla~e appli<.'11. 

Small flap with iridectomy.-A flap section should be ma.de by transfixing the 
eyl-ball through t.he sckro-cornen.I margin with the strnight extraction (GracfC's) knifo 
(Fig-. 10!3 c), and then rutting out in the line of the sclero-corne:.l.l junction . 

The sect.ion may be m~ule either upwards or downwards, and the point of transfixion 
shoulcl be about one lhird of the distance from the horizontal corneal meridian tot.he upper 
or lower m:irgin of the cornea. The steps of tlie operation 1 with the excL•ption of the 
inei!-iion, are exactly .similar to tho~e of li1w:1r exlrat.:-tion (see p. 271 ), hut. shoultl it be 
thou~lit fit to perform the operation without an:.cstliesia, no speculum or fixing forceps 
sho111tl he u,;ed. 

Oblique corneal section.- This operation often goes by the name of' lhclcr's or 
Lid1rcieh's operation, when tile section is made downwt\nls; Lebruu's "extraction by 
small median flap," when the section is made upwards. It seems to me that the term 
"oblique corneal sectio11 1

' expresses all and dispenses with much Lmnece~~ary prolixity. 
The: instruments required are a. thin straight cataract knife, a sha.rp hook, an<l curctte 

(Fi:r. 103 c, d, a). (For the position of patient and surgeon see Fig. 9 l, p. 230.) Xo 
ana•.;thclic is required, anti, with the exception of the incision, the :steps of' the operation 
arc much 1he sanw as in flap extraction. 

The incioion may be made either upwards or downwards (Fig. 10J B), by passing the 
straight knifo through the sclero-corneal margin 011 the outer side at a point (puncture) 
corresponding to the horizontal corneal meridian into and across the anterior chamber, out 
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at a corre,.;pondin~ point on the inner side (connter-puncture), and then cutling forwards 

rf 1::·~:~~E~'::-:~~f.'.~;~;··.;,;~:~1~:::1i~
1

:~::~~::;t1!£h~E~:~'\:,::~~~~~"i~:~~~:.'.;!1.'.~c,:'.~i£i~ 
('are rnu!->t Lt> takl'n to keep its edµ:e directed forwards towards thrit part of the cornea 
which it i1' d<·sirNl lo incis<•; if the knife be rotated in :rny way after the anterior charnlwr 
ha~ lwen opened, the aqueous hmnor will e~capc and the blade Lecome entangled in 
the iri~. 

The CllJNlle i;honlcl be lacerated and the lens rrmoved in the :;ame way as in flap 
ex1rnctio11; 1hl· po,.;ition of Lhe inci::-lion ncnr the C('lllrl' of the <'Ornca, however, will not 
11.llow tlie Jen:; to be JH'l'l:'l:'ed out immediately, as is done in the flap 01wnuion. 

Befor<· attt~nipti11g- to ~qucczl· out the cataract its marµ;in rn11,;t Ue brought oppo~ite the 
incision h~' genliy JffCl"Riug upon the globe abo\'e or below, :iccortling as the section has 
been maclc upwal'd~ or downwards. 

The bulk of the catarncl having been remo,·ed, cnrc muq Ue takc•n to gC't. awa.y any 
soft corli<·al ~uhstancc or fragmcns of lens tht~t may b(• left. Thl' ROf't matter can be 
rcmo,·cd hy ~entl.r rul..lbing the cornea.; small h:ird fraµ;tncnts mu::;t be drawn out by the 
curctte or a "mall "coop. The whole of the cataract ha\ing bt.•t•n n·mo,·<.'<I, the iris, which 
will in all prohability han: somewhat prolapsed, must be n.·placcd with the cu1·cac, and 

bo~i~;~;a~~~}~~~~~~~in this operation the rataract is remo,ed through a linear 
i1l('i ... io11, partly in the :.rlcrotic and partly in tile cornea, or :dlOp:l'thl•r in the former; 
u,.ua.lly a,.,.ociated with iridectomy, performed at the time of extraction of' the catarac1 1 or 
some months 1u·e,·iouRly. 

By linea.r inl'ision is generally understood an incision m:idc iu the Rame direction as a 
:-traiµ:ht li1w dmwn from the centre of cun•aiure of the cornea to ih <'ircmnforencc (one 
of its mdii )· )Jany modification::; of linear inch-ion are pnu.~tise<l, but only one will be 
d1 .. scribeJ hl'rl'. The in~tnirnents required for lin(•ar extraNion are a wire speculum (Fi~. 
97), tootht•1\ forceps (Fig. 99a) , a straight cataract knife, a curettc, Rh:up hook (Fig. 103 
c, a, d), iris H'i;o; ... ors, anti iris forceps (Fig. 100 b, r). 

The operation ~houl<l be performed thm:, and, as in the other form~ of extraction, the 
incision rnay be made either upwards or downw:i.r<l.s (for po.')ition of patient and operator 
see Fig. 91, p. 2:>0) :-The patient should be thoroug-lily :l.n:PsthetizNl, the lid." kept open 
by a wire Rpl'l'ulum, and, supposing tile incision to be made upward::;, the globe must be 
drawn g(·nlly downwards with 1he toothed forceps. holding 1he conjuncti\':~ and subcon
jtmctival fa.-.;cia clo"c to the lower margin of the corrn.:a; thrn with the straight cataract 
knife puncture and co1111ter-p1mctmc s\1ould be made in the srln·otic, ju::t beyond the 
~clero-corrn .. •al margin, the knife entering at a point on the outer side of Lhe globe, situated 
about two lhird" of the way between tile horizontal meridiau of the cornea and its upper 
margiu 1 and l'llll'l'g"ing at a corresponding- poiut on the inner e.idc; tlie etlgc of the knife 
should then he dirL'('lt'd nca.rly straigl11 forwards 1 and by a sawing mO\'C'mcnt made to cut 
its way out llirough tlw eonll'a, at a short di~tance from ib upper marµ:in. (Fig. 10.f C.) 

If iridectomy has not been pre\'iously performed, a piece of the iris should next be 
exci~ed from the upp('r :;.('gment. (See Jridectomy.) 

The next :...t<•p is to l:H'l'ratc the capsule. The operator ~houl1l fix the eye, and draw it 
gently downwards with the toothed forcep~, then intrmlu<'C' the ~harp hook through lhe 
inci~ion and freely lacerate tl1e capsule with it. The cataract can 1heu be rcmo\"Cd by 
nrnkiug gentle jll'l'!-,.;ure with th(~ curette upon the C'ycball 1 ne<1r the lower margin of the 
c·orneo.t. the globe being steadied and held in position by fixing the conjunctiva with the 
toot hcd fon·ep~. -

The 1rndcus and bulk of the cataract h:wing e~C'aped, the curcttc should be passed 
gl•ntly O\'er tli<' :-;urfaC(' of thl• cornea from all dirccLions towards the inci:\ion, so as to press 
out any cortical ~ub:;tancc that may be left, and if any blood or pOl"tion~ of lens remain in 
tile incision I hey nwst be carefully 1·emo\·ed, so as to in~urc pt•ifc('L coapta.tion of its m~tt·
gins; till' :\JIC'l'lllum !should then be remo,·ed. and both <')'l.'R bandaf!;ed in the usual way. 

Tlic incioion for linear extraction, as alrcad,Y stated, may L0 m:ule downwards as well 
as npwanlt>, the forml:t' method of opcmling being much the easier, nrnl not requiring the 
aid of an a~)l;istant. 

The Rame objection~ iipply to extraction downwards a" to iriclcctomy in the same direc
tion, but the' rc~ults oblaincll arc equally goo<l as from upward Sl'Clions and the case with 
which thl• opl'ration can be performed quite counterbalances any objections wliich ma.y be 
made on the score of di~figuremcnt. 
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E x traction of cataract b y a traction instrument.-C'ataract cnn be re
moH•<l by a tmclion in..;fr11mcnt 1 either through a ftap l<il'Clion or a lint.•:u· incision pcr i
plinally situated, iridl'ctomy being performed in citlu.!r case. 

The paticnt ~hould be thorouJ!hly amc:::thC'tiz(•d, and, wl1iclwn•r inci!-lion is nuvle, the 
eytlicl>; shoul1l be kept open with the speculum, and the globe fixNl with 1he tootlwd for
ceps, while the ~ection is 1nadc and during the sub ... equent l'{'moval of tlw Jen~. 

The tr;u.:tion i11..;1n1nwnt c•mployNl is eitli<>r a scoop or a !'harp hook (Fig:. 103 e, d) . 
R emoval of catar act by the scoop (scoop extraction).-Scoop extrnction 

can he actornpli!1ihcd thus :-The sectioo h:Hing been macle and iridectomy performed, 
the> co1wex surface of the scoop should be pres.~ed gl·nt ly upon the more peripheral margin 
of the ineision, so ai;; to cause it to gape somewhat; the in"'1runwnt should then b<' pa::1::1ed 
with the utmo~t g<•ntlene:o-;;; through the incision, brneath the margin of the ll'n!<., a. Ion)! it.i;; 
po:o-terior surface and bc·yond its posterio r pole, until the !tms lil'S well in its C'O neavity, and 
it ::;hould then be carefu lly withdrnw n, carrying the cataract with it, the remo\•al being 
assis ted by gentle pressure on the exterior of the globe. 

H1rnO\'AL OF CATARACT wn n THE 8 11 AHP IIooK (S n AHP -llOOK Rx.TnACT Jos). 

The hook should be pas:<cd well beltincl the lens in the same m:umer a.._c; the scoop, fixed 
into its pos terior surface, ancl then carefully withdrawn, carrying the IPnS with it. Two 
sharp hook~ may be used instead of one, and should be fixed into thf' lens at different 

points, so as to prcn•nt it rolling round (a~ sometimes 
Pw. 105. b happens when only one hook is u:-cd), in~tcad of prusing 

in the desired direclion . 
.Afler remonli of the lens by ei1hcr method bo1h eyes 

should be bound up in the us11:1l way. 
Suc tion.-The remornl of Ilic cataract hy suction is 

indicated in cases where lhe lens ha~ hl'come nearly or 
cntirel_v fluid, as occurs in many in:;tances of lraumatic 
cataract, and frequent ly aflc:r a needle operation has been 
perfor med. 

The inst ruments requ ired nrc a wirr speculum, toothed 
forceps, broad needle, and suction tube (Figs. !)7, !)9 n, 
105 n, b). Brforc ope rating, the pupi l should be well 
di lated with atropine. (For position of patient and su r
geon see Fig. D-l, p. 2.50.) 

It is best, but not ~\bsol utely necesi'ary, to place the pa
tient under the intluencr of an a.na::~thetic. Tlic lids should 
be kept open by a wire Sp<'eulum, the eyeball fixed by the 
toothed forceps, and a small linear inci!'ion made in the 
cornea with the broad nred le, al>out midway between its 
summit and margin, in any connnient position. 

The operator should then place the mouth-piec~ of the 
suction tube in his mouth, pa!-'s its nozzle through the inci 
Rion and behind the sofh:ncd lens, and 1 by sucking gently, 

~:~~1:u1c~~~: ~~1~~:'"~1~:tn~:1:1~~~~ ~:~~:t~· :;~;,·:~1~~:e :t~'~cer:1~~"be ~ 
operation. hard to pass easily into the tube it may be left to h(:comc 

absorbed or be dealt with on a future occasion. " 7 hen as 
much lens as will easi ly conw away has been extracted, the suction tube should be re 
moved, the i;;peculum tak<• n out, a drop of solution of atropine placed hctween the lids, 
and the eyes ban tl agPcl in the usual way. The banda::w should bu contin ued, ancl the 
pupil kept d ilated wit.h a tropine, unti l a ll irri tation has subsided. 

ACCIOESTS DURD>'G EXTRACT I ON 0 1~ CATAl{ACT. 

Pre m ature escap e o f a que ous humor.-If care be not taken in making the 
section the aqueous humor may escape too ~oon, and the 1110\'emcnts of the knifo be hamp
ered Uy the iri:-. fhlliu.g forwards. Should this happen, the knife mu;;t be carefully with
drawn and the -.ection comph·trd with sci~sors. 

Bleeding int o the a nte rior c h a mbe r .-I n some cases ltcmorrh:.\ge from the cut 
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iri~ takrs placr to such rm extent as to fill the anterior chamber with Llood and hide the 
catantl'I rntirrly from ,.il''\" 

If the blood do<.'~ not flow out easi ly on placinl?: the curctle hctwrcn the lips of the inci
~ion anti makiug ~t.'ntle prt·~~ure on the cornea the opt•ration should lw <li.!'continued, the 
<'ye bound up, and left Lill the blood has become ab!-iorbNl, unlt·~s the lens-capsule has 
been JacnatNl, in which ca~e lhe Jen~ must be remol'ed at all risks, or it may swell, press 
upon surroundinp: part~, set up inflammatory action, cause increa..i;e of tension of the globe, 
and n .· ry prolmhly lea<! to de~tr11c1ion of the eye. 

Prolapse of Vitreous Humor.-If' any undue pr<'~!'urc bC' exerted on the globe 
during extraction tlw i;uspcnsory ligament of the lens gi\"es way and n prolapse of" vitreous 
follows. Hl1oultl the prola.p!'e of vitreous occur before the escapr of the lens tl1e cataract 
should be removed as quickly and genrly as po~siblc by the aid of a 8coop or sharp hook . 

Prolap~e of ,·itreous is more likely to occur if the humor is abnormally flui11. The 
accident may g:ive rise to no bad results, but is someti mes followed by a. form of chronic 
choroiditis which ul!ima.l ely destroy!'\ the eye. 

Jt' ,·itreou~ ha:-; been lo:-;t gn.·nt c~wc must be taken to bandagr the c>ye so M to k~ep the 
1id'1> immornblc anti prennt th<>m pressing upon the g:loLc :\nd rausing- further prolap::.e. 

Displacement of the Cataract.-ln some casrs, on nn attempt bcin~ made to 
pre:::s oul the lcll~ 1 the suspe11~ory ligament gives way, anti the calaract , in.,tead or coming 
forwar<l~ into the anterior chamber, pa~ses behind the iri s or ~inb backwards into the 
,·itreous cliamhcr; it should, if possible, be remo\·ed by the scoop or sharp hook. If left 
within the globe it will probably act as a foreign body, set up inflamm:uion, and destroy 
the eye. 

..\.FTEn-Tn.EATltE:ST OF ExTnACTIOX OF C.\TAHACT. 

Immediately after the operation en.ch eye should be coHrcd with two folds of wet lint 
secured by a bandage, which has been cont ri \'ed for the purpo~c by :;\Lr. Dunnage,1 of the 
Central London Ophthalmic Hospital. The patient should tlicu be put. to bed, where he 
should remain for three or four days. 

The lint must be kept constantly wet, and fresh pieces should he applied every two 01· 

three clays. 
On no account should the eye be examined until the e nd of' the first week; if the lids 

remain in u normal condition we may rest assured thilt nil is going on well, an<l opening 
the eye too early can do no good, and may do a great deal of harm. 

At the end or a week the eye may be opened and its condition ascertained. Should 
the section he healed, the anterior chamber re-establis.hed, and no signs of inflammatory 
action pre~cnt, the sound eye can be safely left unco,·cred, thC' ouc that ha~ been operated 
on being kept bandagt>cl as before, and a large green sliacle worn over both. At the end 
of three \\'C'l'h the bandnge may be remo,·ed from the eye on \\ hich exlraction has been 
1wrformed, but the !'hade or protectors should be worn until all undue rn.scularity has 
subsided. 

At the end of about two months (if there be no intolerance of light or irritability of 
the eye) gla1:scs should be ordered, two pairs being given ; one for going nbout, and one 
for r1:ading; convex 13 D will usually be found mo~t suitable for 1hc former purpo:::c, 
convt-x 16 D for 1he latter. But should the patient ham bet•n myopic or hypcrmc1ropic 
before the oprration, glassef' weaker or stronger than the;:c may be required. 

This is the usual couri;e of ca"-es of ex traction of cat:m1ct; all do not, howe\•er, go on 
so favorably. 

A clay or two days after the operation the patient may complain of se,·ere pain in the 
eyeball, temple, and brow, and on removing the bandage the lit!:-; m:Ly be found puffy and 
red, or perhaps much swollen. 

Tli c~e symptoms always indicate inflammatory changC'R in some of the ocolar struc
tures ; the infbmmation may be simply an attack of iritis, whit:h will probably proceed 
to a favorable termination i hut may subsequently aHCcl lhe choro id, a chronic form of 
choroiclo-iritis being set up, which leads to softening. and e,·cntual!y to :-hrinking of" the 
globe; the cornea may be infiamed or suppuratin µ-, or inflammation and suppuration of 
all the ocular structure.:;; (panophthalmitis) may have set in. For the u·catmcnt of the8e 
ca:ses see hitis, Corncitis, &c. 

1 Dunnag('1S bandage consists of n piece of material of an open t<>x lurC'--through which wnter 
will t'asily run--Qf such a length as to co\·er both eyN;, nnd le:we some to ~pare. 'l'o each end of 
this 11i~c"' nm atlached tapes IJy which the bandage is secured. 

J~ 
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A not uncommon cau:;;e of pain ancl irritation is the occm·rcnc(' of entropion of the 
lower lid8; this must be remedied by operation (see Operations 011 the Eyelid::-). 

CAUSES OF l"NSATISF.ACTORY RESl'LTS OF CATARACT EXTRACTION. 

The result of an operation for extraction of cataract mny be marred by closure of the 
pupil conse<1uent on iritis, by obstruction of its area with opaque lens capsule, or by 
opacity of the vitreous humor. 

Occlusion of the pupil should be remedied by making an artificial one (see Artificial 
Pupil); capsular obstructions $l1oul<l be torn through with cataract needles, cut arross 
with sci ~~ors, or remo\'ccl bodily wit h forceps. 

The greatest caution must alwnys be ext: rcised in meddl ing with opaque capsule, as an 
operation upon it, especially an at.tempt to tear it forcibly away, is nry likely to be fol~ 
lowed by increase of tens ion, inflammation, or even suppurar ion of the eyeball. 

li'or opacity of the vitreous humor nothing can be done. 

EXTIRPATION OF THE EYEBALL. 

Removal of the eyeball is ca lled for under the following conditions:-
(I) Jn all cases of injury causing complete disorganization, with collapse of the globe 

and escape of' its contents. 
(:l) In cases where one eye, having been clamagecl by injury or <lisem::e to such an 

extent as to render it practically ttseless, becomes irritable or painful, and the sound eye 
apptars threatened by sympathetic ophthalmia. 

(3) I n ca~es where an eye lost from injury or disease, and quite hlind, is a source of 
annoyance, even though the other eye be not threatened. 

(-1) I n cases where the globe has become the seat of malignant disease . 
Extirpation of the eyeball should be thus performed (for position of patient and opera

tor see Fig. 9-1, p. 250): The instruments required arc a wire speculum, toothed forceps, 
a pair of bluut-pojntcd scissors, curved on the flat (Fig. IOG) and a strabismus book . 

Fio.106. 

Extlrpatlonecluora. 

The patient being thorouglily under the influence of an an~~thetic. tlrn operator should 
place the wire 11;pcculum between the lids, then hy the aid of the forceps rind scissors cut 
through the conjuncti\'a all round the cornea. as close to its m:irgin a" poi;sible; he should 
then. with the 8trabismus hook, take up the four recti muscles, one after the other, and 
divide them with the scissors, either the external or interim! rectus being cut at a little 
distance from tl1e globH, so as to aflOrd a hold for the forceps in the subsequent stt>ps of 
the opern.tion, and the other three muscles as clo~e 10 it ns pos!'ible. 

The muscles hnving been divided, the hook should bt• made to sweep round the globe, 
so as to Ue su re that nothing is left uncut. By press ing the speculum backwards the eye
ball will Uecome dislocated in front of tile lids, and then b~ing strndied by holding the 
pirce of muscle purposely left, with the forceps, the sci~~or~ should be pa~sed behind it 
until their points are found to be in contn.ct with the optic ncn·e, then ~lightly withdrawn, 
opened widt>ly, pressed forwards a~ain 1 ancl the nerve divide1l by n single cut. 

As soon a.s the nerve has been cut through, the eyeball will be almost free, being held 
only by the oblique muscles, which should be di,, idc<l clo::;e to the sclerotic. Should there 
be free hcrnorrlia.gc the 8pcculum mar be left between the lid$, a piece of sponge pressed 
finnly into the orbit, and ~ecured by a turn of bandage; whrn all bleeding has ceased the 
sponge shoul<l Le rcmo\·e<l with the speculum, an<l two small pads of wet lint and a band-
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age applied. Should the hemorrhage be bnt iolight two or three ~mall pails of wet lint 
mu:-;t be laid on.•r the clo~ed lids, and secured by a bandage in the ~ame manner as in 
otll('r operations on the eye. Jn about a month or six Wt!cks an artificial eye may be 
ordered. 

ABSCISSION 

.Ab£:.cission is the removal of thn.t portion of the ey<"ball (including the ciliary region) 
si1uatcd in front of the att:.u·hments of the recti muscle:., these being left intact. The 
ohje<·t of this operfltion is to leave a movable stump, on which an artificial eye can rest 
antl be mov('cl in harmony with the movements of tlw sound one. 

Ab.$Cissiou is indicated in s1aphyloma occupying the whole or grea1er part of the former 
situation or the cornea, the remainder of the globe retaining its normal curvn.tu re. 

The operation should be thus performed (for pos ition of patien t antl operator see Fig. 
94, p. 250): The inMruments required are a wire speculum, toothed forceps, strabismus 
sci~~o rs, a triangular cataract kn ifo, a curved needle antl silk. T he pa.tient be ing tho
roughly umler tlie inRuence of an a.nresthetic, the wire speculum should be placed between 
the lids, the conjunctiva clividetl all round close to the cormml margin (as for extirpation), 
and dissected back to the tlesired extent. 

Then with the cuncd needle a single suture should be passed from side to side across 
the front of the eyeball through both edges of the divided conjunctirn, and the silk left 
hanging in a large loose loop on the patient's face. 

The staphylorna, the whole of the ciliary body, and sclerotic corresponding to it, should 
then be remO\'Cd by trau~tixing the globe with the triangubr knife just in front of the 
in,;.ertions of the internal an<l external recti musclt-~, cutting out upwards in front of the 
irn•crtion of the superior rectus, and fini~hing the removal by a sweep of the knifo in the 
opposite direction . 

The silk shouhl be then drawn up and tied, hy which means the conjunctirn will be 
made to CO\'Cr the wound in the globe, and wet lint and a bantlage applied. As soon as 
the parts ha\·e firmly healed an artificial eye may be worn . 

.Abscission should be performed in preference to excision of the globe in children i the 
presence of the stump left pre,·ents to a great extent the shrinking, or non-devdopment, 
of the orbit which will occur if the eyeball be removed entirely. 

J n older persons excision is generally to be preferred, as the stump left after abscission 
is ,·ery liab le to become troublesome, and in the very old i8 prone to suppurate. 

AFFECTIONS OF THE ORBIT. 

Protrusion of t h e Eye b a ll.-.As many of the diseases of the orbit, and to a con
siderable extent tumors of the eyeball itself, cause more or Jess protrusion of the gloLci it 
will b<' well to say a ff.nv words on this subject before describing the morbid changes wl..iich 
rnny gi,·e ri~e to it. 

The symptoms are ob,·ious enough, and do not require description. The causes are 
thefullowing:-

1. Jnflammation within the orbit, either with or without the formation of abscess. 
2. Hemorrhage into the orbit. 
3. Yascular JH"Olru::;ion of the eyeball. 
4. Ex.ophthalmic goitre. 
5. Tumor::; within the orbit, nodes, exostoses, malignant growths, cysts, nrevi, &c. 
(). Enlargenu:nt of the eyeball itself from (a) growths, malignant or simple; (b) inflam

mation and suppuration of the whole eyeball (ophtl.Jalmitis). 
7. Para.l_r:sis of its muscles, allowing the globe to drop forwards, and thus assume an 

unusual prominence. 
Double vision is gene1·ally complained of in protrusion of the eyeball. The ill effects 

of the abnormal position arc seen both in the globe it:self and in the lids. Should the 
protrusion be so great tht\t the lids cannot be closed O\'er the eyeball the cornea will be 
left unprotected and may become opaque, and afterwards ulcerate or slough. If the pro
tru!'ion contiuue for long the lids become distended and flaccid, their mo,·ements being 
much impaired; the teal' puncta may also become displaced, giving rise to continual 
watering of the cyl'. 

TnEAnn::.;T.- l n all cases where the eyeball is healthy care should bf' taken to protect 
the conwa from injurious exposure by drawiug the lids over it and keeping them fixed by 
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~)~~~~1:1~::: ~~~~ ~~~:!~~t~0L~11~~;1 ;~~1~~~~gc;~~::r~he edges of the licls nrnst be pnrccl, united 

Inflammation within the orbit.-lnflamnmtion may affect the .;;oft tissues within 
the orbit, the perio.:;tt•um, or Ille bone it:;;elf; it may encl in r<':-;olution, the parts returning 

;)~-~~~~,i~~~:~l~:~:~• i~~1::~~~'.:~~n;1 ~!~1~z1:i~n~~~~~~~i;~go~~f:er:;~1~;\1c;1~u~i;1~b·;c~·1~: ~~:l~70!·1;1:1~~~·<;er,~ 
the case of periostilis or ostitis caries and necrosis of the bony walls may .supervene. 

Sn1PT0'.\1S.-lnftammation within the orbit is accompanied by more or less febrile 
clisturbancC', pain ol a throbbing character much incn•asecl by pressure, swelling of the 
conjunctiva and lids, more or less prominence and impaired movement of the eycbnll, 
intolerance of liglit, and watering of tlte eye; it mny be the:: result of cold, injuries, or 
general disen.-;es, as crysipcbs, aucl (in the c:lSc of periostitis) of syphili~. or may come on 
in debilitated stares of the syi::tem, during reco,·ery from acme diseases (l'carlet fover, 
measles, &c.), or from O\'er-lactation. It is not em;y to distinguish inflammation atfe<'ling 
tlie soft parts only from intlnmmation of the periosteum or born:. 

T1rnAn1F.NT should consist in allaying pain an<l inflammation by means of opium 
internally, fomentations of poppy-heads to the affl!cted part, leeches 10 the corresponding 
temple (two to six in number), and rest in bed in a <larkt-ncd room; any general medical 
treatment which may appear most applicable shoul<l also he cmployed. 

For instance, if the patient be strong and healthy, low diet, purgati\'eS, &c. 1 should be 
liad recourse to; if m·akty, as during recoHry from some acute <li8ease, tonics an<l good 
diet should be prf'scribe<l. Should the patient be the subject of syphilis this should be 
treated. 

8houlcl the inflammation go on to the formation of abscess1 the symptoms are 
nggr:-wated, the conjunrtin1. beC'omes more swolltn, and in some cases almost covers the 
cornl'a, the lids arc grt!atly swollen and red, the prominem:e anti impairmt!nl of mon·ment 
ot the eyeb:\11 i11crcase, and rigors may occur. Vision becomes misty. and in some cases 
all perception of light is entirely lost. After a time fluctuation mny be detected; if left 
to itself, the abRccss will burst, the pus being discharged either through the skin or 
conjunctiva. The abscess h~n·ing been emptied, in fiworable C'nses the swelling will 
di~appear, the cycb:\11 rPsume its natural position, and tlie opening hf'al. But in some 
cases, especially if the suppuration be associated with caries and necrosis of the bone, the 
nbscess will remain optm, or the oritice alone heal, the sac ngain becoming filled wi1h pus. 

T1u:ATMENT.-As soon as the su rgeon feels sa.tisfied of tile existence of pus in tht· orbit 
it should be evacuated; if fluctua.tion can be tletctted the diagnosis is ea;;y enough , but 
even if this C;umot be clone. and suppurat ion is SU!:'pt:cted, an exploratory puncture should 
be made, wlien the el'capC' of pus will clear up any doubt. 

The best method of opening an abscf'SS in the orbit is that recommended by Mr. Hilton 
for ern.cuating pus situated :-..t a depth from the surface amung,;t important structures. 
The operation should be performed as follows :-An incision having been made, ei1her 
through the !'kin or coujunctiva, at that part where the eyeball appears most thrust away 
from the wall of the orbit, a groo,•ed director should be thrust in (the surgeon bearing in 
mind the direction of the wall along which he is pa:<sing the instrument and the depth of 
the orbit). As soon as pus is seen escaping along the groo'e of the director a pair of 
small dn:s~ing forceps should be passed along it unril their points are within the absc(•ss; 
the blades should then be separated slightly and drawn out whilst so ~eparated; a ragged 
opening wilJ thus be lef'I, which is not likely to close too soon, nnd the clanger of cutting 
important structurcs will ht- ob,·iated. 

The greatest care must always be taken not to injure the eyeball. As the operation is 
very p:~inful, an i~nrestlietic should be given. 

lmmedia1cly alter the operation search should be made by means of n probe for diseased 
bone or foreign bodies i if a fort!ign body or loose sequestrum be detected it should be at 
once remo1,.·cd; disea.<1cd bone, if' still firm, may be left to itself, and will either come away 
spontaneously or may require removal at a later period. If tlie opening appear inclined 
to close too soon it should be kept open by means of a piece of lint pa8sed into it; only 
light watt·r dressings need be applied. 

Periostitis or ostitis followed by caries and necrosis of the walls of 
the orbit. SYMPT0:\1:5.-The symp1oms ot' p~riosti1is or ostitis going on to caries oL· 
necrosis arf' similar to thosf above described, (•xcepting, perlu.ips, that the pain is more 
seYere and often aggra,·atcd a1 night. This form of inflammation should always be sus
pt>tted in persons suffering from syphifo;, rmd occa..1:.ionally noc!Ps may be met with at the 
margin of the orbit or on the forel1ead; their existence should always JeaJ the surgeon to 
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susp<'<·t that. the innammntion within th(' orbit is pcriostcal. "'hen the> absrf<:c;:, has formeil 
and lmr!'t, or Ila<: \)e('ll opC'nL•d, the Sl'at of inflammation be('Omcs e,·idcnt from the character 
of !h(" pu:-;, wliitl1 is of that pe<'uliar unhe:ihhy and b:id-~m<•llin:z rnrit•ty met with in abscP.::. .. es 
connectt-d with di:-;ea:-;l'd horw, ns well as from 1he condition of the opening, which remains 
p:uent aml i~ surrounMc\ by lar~e unhealthy granulation~. and from the fact that the bare 
bone can b<' felt with •~ probe pasi>t'd through the opening. 

CuriC:'R and necrosi~ u:-;unlly encl in reco,·cry after a time, the discaRe<l bont=> being- thrown 
off and t.h<" Rinu8 b(•coming rlo,ed . The 1li~ease p;enerally nllarks the mnrgin of the orbit 
and oft<•n leaws <.•icatritc·~. which rausc gre:it lfo•fig:un•ment nncl deformi1y of the eyt'lid . 
Should carit•s or necl'O"is orcur deepl~· in the orhit the resuils may h<· moi't ~eriou~, the 
optic nerve becoming afli·ctccl and vieion lost, or the disea"c may :Spread to tilt! interior of 
the s.kull, set up mrningitis., and cause deMh . 

THEA'DIEST.-ln tlw earlier stag-es the trcatml'nt :;\iould be the ;;:amc as t.hn.l dcscribcrl 
u1Hh•r inflammation anti alJgcess of the orbit, hut wht"n th(' n.hR('l':.:s ha~ bur1't., or been 
01wned, its. cavity should be syringed out daily wiLh some mild disinfecting solution; care 
nrni'l hf• takc·n to pr<'n'nt its too early closurf', by means of a pi{'l'(' of lint pu~lierl into the 
sinul'; exuheranL granulations should b<' kept down hy the :1pplicat.ion of nitrate of siln·r, 
:rnd distortion of tlu• li(li;, if likely to occur, must be 1we,·e11ted by uniting their edges (see 
Operatiou!:I on thl' Eydids.). 

If n.ny pir1•1•;;: of hon<.> arr fonn<l loose they should be rPmoved h)· operation. 
Hemorrhage into the orbit.-Orbital h<"morrhagc may de1wnd upon the sponta

neous rupture ot a \'('8~<-1 within the orbit, and should it he COl11'idt•rnble, may produce 
di~plncenwnt of the tyeball. The blood may become diffu,erl, and appear heneath the 
f'onjunctinL, brin~ subsequently p:radually rcmo\"Cd by ab~urption i ocea,-ionally, howenr, 
the clo1 becomes enC)"i>!l"d, and permanent displacement of tl1c eyeball rr!"ult.::.. Hemor
rhage into the orbit alf;O 0<·curs in fracture of its walls frN1uemly to a congiderable extent; 
snhconjunctirnl ec·cl1ymosis being a. prominent symptoms in some CllSCS of fracture of the 
ba!"t' of the skull exll>nding: through the roof of the orbit. 

ll emorrhag:~· !'uflicient to cause displacement of the eyeball has occurred after the oper
a1io11 for strabismuR. 

'l'HEATMENT.-ln cas.es of i,;pontnueous hemorrhage, light pre:-sure s.hould be applied to 
the ey<.> by a pad of lint or collon wool and a handa~c. "'hrre excf'~i;i\·e hemorrhage 
occurs after opcr:uion;;: for straLismus a lnq:?;e pad of lint should be placed on the clm•cd 
liils, and firm pn•sr;iu1·e Ly means of' a bandap;c• kept up for :i few hours after the operntion. 
) l cmorrh:t~e from fracture of the orbital walls is on ly of Sl'condary importance to the 
i11jury wliicl1 caust'Cl it, n.ml may be left to itself; it. is of more interest to the genera.I 
sur~1·on than the specialist. 

Vascular protrusion of the eyeball.-This is t.he name appli<>d. and very 
justly, by ~Cr. Thoma-; Xunneley (• 1\Iedico-Chir. Trans..,' vol. xlYiii) to a set of' cm;es 
formerly considered to belong to the cla~s of•· aneurism by ana'-itomosis/' but which )Jr. 
Numwl<·y show~ ditfi..·r in many essentials from the latter afft.•ction, both in their clinical 
a .. c;:,pcet and history. He lias also had opportnniticR of ''erifying his din,!!:nO.;is by post
mort<'m cxnmination, and in no case has lie met with an instance of the above-mentioned 
:iffoction due to this caus.e. l\fr. Nunneley has reported in :\II seYcn ca,.cs, and mentionil 
some t1tn or t.wch-e others described by various writers . The ca.scs reported :ll"C chieny 
either instances of traumatic anenrism or aneurism arising spontaneously from rupture of 
a dit:1ea!'ed artery in an elderly person; but in one case a cancerous growth was found 
in\"Oh-ing the orbit and other parts. 

The symptoms complained of by the patient a.re, noi~e in the head nnd fe>cling of tension, 
sinµ;ing in the ears, pain in tl1e orbit :rnd eyeball, all of' which arc ap:~raYatcd by stooping 
or l'X('rtion, hut arc ue,·f·rtliPle,;;:s most annoy ing at nip;ht. Thl':'C gymptoms are accom
punit-'d by mon• or less protru1'ion and impaired 1110Lili1.y or the eyeball, dimness of '"ision, 
rnurh congcs1ion, principally nnous, of !he eyelids and coujunrtiv:t, :rn(l chemosis; pulsa
ti011 (which may be cont rolled by pressure on the caroti1l of the Rnmc side) in any part. of 
tit(' orbit, ant.I communicated lo the eyeball, and often a bruit hl•ard on auscultation O\'el' 
thl' brow or other parts immediately ndjoining 1he orbit. 

Jn mo;:;t ('n,.;;:es thcRe symptoms have come on at. a rnrying time, nfter some injury to 
tht• ht'ad, or have occurred spontaneou:e:ly and suddenly. 

The morbid chan~cs met with in the three cases examim.·11 after death by )[r. Nunnelcy 

;;;~;~~ ::;,;;1 ~· i ~~1~u~~~ 1 ~~ 1t J11~er~~~~~~) ~0c;1~1~t~:~f :1~ ~FC:1~1~,,~~l~~~:~ 'at;'~\\~ 1;:l;~~t~t ~i~.;~1c~ ~ff 1~~~ 
ophthalmic brnncl1 1 the dilataiion being filled with and surrounded by coagulum; the 



278 A1''FECTIO~S OF THE ORBIT. 

~ri:~/~l;~ 1~:.i~ ~rtf ;~· h\~;:~1!11~:a~·~:~·~~ :~·~~~ 1c1?i:!~;~d.~,;~s :1~~~~ "~:~;~~\'~1r~t1, f ::<:, 1~~r1::r01~:~::1:1~~ 
~!:i~:~.n~'~:~e~~1~0~'.~~~~'. a~~:~?~;~~~·~[~~:~ ~~.::u:~:::~d ~f~ ~~e o:~~1~11.1:~~::r111i:e:~1~~:r~is~!::e "~i~h~~ 
tli; 1~r~1i1~ ·~~:~~i~~~;<l0f·i~:~~~rn~~1:?~~~;~~:~~:~;1;:tr~1~~;~~/~;~\~~ t~~?ct~~::·the di~ea.~e is not 
within the orbit, but intracrani:ll, 1he 1~ro1rui::ion being dependent on ob:.tructions to tlie 
return of' venous blood, and analogous to the swelling and conf:,rcstion seen in the limbs 
when the main artery is affCcted by aneuri:'m. 

It is ea~y to understand how, in a small and firmly bounded !ipace like the ca\•ernous 
sinus, a very insignificant dilatation of the commcnc4'1llCnt of th(' ophthalmic artery, or of 
the cnrotid itself at any point wit bin the sinus, or n small hemorrhage ·from eitl1cr, may 
pro,·e a most Sl'rious impediment to the return of nnous blood, much more so titan the 
snnw nmotmt of disense situat.ccl in the cadty of the orLit itself: 

N a:ivus, as is well know11 1 is not unfrequently met wirh in the orbit, but is, usually, 
easily enou~\i diagnosed. (Seep. 279.) 

A ca;;e of traumatic ancurisrn of the orbit, which id, I bclic\'C, unique, ca.me under my 
observation in September, 1873. 

The patient, a young gentleman, was, some two months previously, opening a hamper 
in which were some bot.Lies of soda water; one of tlH.·~e burst, and a lar:.,rf• piece of gla;;s 
was dri,·Pn with considerable force into the left orbit, inflicting- a wound in the upper 
eyelid, just external to the internal angular prOC(•Ss of the fronial bone; the ~la.ss dro1>ped 
out; sharp arterial hcrnorrha~e occurred. which was stopp('d by prc~1'urc; much swelling 
and ccchymosis of the lids followed. The wound healed, the swelling and ccchymosis 
disappenrcd, and all appeared to be going on well. but shortly before })('ing seen by me 
the eyeball seemed to be somewhat protruded, and con;;:.idcrablc cong:('stion of the eyelids 
and conjunctiva was noticed. \Yhen first seen by me there was much venous congestion 
of the eyelids and conjunctirn (no chemosis), marked protru~ion of the eyeball in a 
direction somewhat outwards; n small pulsating tumor could be distinctly felt near the 
inner angle of the orbit; n m:~rke<l thrill was communicated to the eyeball, which coulcl 
be felt on plncing the hnnd upon the closed lids; a buzzing in the he1\1l was complained 
o'', especially on stooping i there was a small linear cicatrix over the pulsating tumor, 
marking the seat of the original injury. 

Ophthn.Jmoscopic examiuation showed an extremely dilated nnd tortuo1ti'l condition of 
the retinal \'Cins, but detected no pulsation ; there was no impa.irmrnt of vi::;ion. 

Pressure on t,hc lt:ft carotid at once stopped the pulsation, anti ca.u:.;ed considerable 
decrea~e of the venous congestion. 

Aneurism:tl \'arix was diagnosed. Perfect rest and pressure applied directly to the 
part were tried for some months without benefit. ]t wa.._.,. at length dt•tcrmincd by the 
patient's medical attC'ndant to perform an operation; accordingly, an incision was made 
over the tumor, and several fair.sized \'Cssels which appeared to communicate with it 
were tied; the wound healed kindly. 

I saw the patient again at the beginning of the :-umm('r of 187 t. The C'onge!-.i,ion had 
cli~:\ppeared, the pulsation ceased, and the eyeball had rcturn('d to its natural po ... ition 1 the 
only sign of the disease remaining being a small li1wt\I' ci('atrix in tht• uppt·r 1·yclid and a 
slight tl1ickening near the inner angle of the orbit in the po:;ition pr1·viow;ly occupied by 
the pul~ating tumor. 

T1u:AT:1rn:o;T.-Ht•st, low diet, with depressing rcrnrdi(•s, a.s cold applied 1ocally. and 
the admini8tmrion of digitalis or ~lntimony, should always haven. fair trial. Pressure 
applied locally, by means of' a pad and b:\ndagu, should aldo be employed if it can be 
borne. 

These means failing, rC'eourse must be hnd to digital pressurC' of the cnrotid, kept up for 
some hours, the patient lwing under the influence of an n.n~l'~thC'tic, as pn•:.;sure in the 
nC'ck giv('S rise to such intolerable pain, tha.t even the most resolute can only hear it for a. 
few minutes nt a time. 

As a In.RI resource, a ligature muRt be applied to the common carotid on the same side 
as the di~ea ... c. 

This operation \\'as performed in all but one of ::\Ir. Nunnelll'y's eases with the best 
results. 

Should a cas(' similar to tl1:lt report<>d in this article occur, the opemtion which proYed 
so successful in it ;;liould be performed. 



TITMORS OF TilE ORB£T. 279 

ExoP11T1u1.:"<11c GOITRE (BAs~:oow's D1:::iF.A E). 

This clisf"asc is cltaraetC'rized by protru::;ion of the eyt'l>all, impairment of the mo,·ements 
of the lids, aHCl diminished sen,;;ibili1y of the eorn<'n anil C'onjuneti\'fl, accompanied by dis
turbance of the h<>art's action and systolic murmurs in the heart and great blood,·e5sels of 
the neck together with dyspnu::a and enlargemC'nt of the thyroid body. 
THEAnu;sT.-~hould the protrusion of the l'."l'lmll.~ be \'Cry extreme, u1ceration and 

perforation of tlw cornra may occur; this may be guardC'd against by protecting the cornea 
with a small pnd and light bandage applied over the <'105-('d lids, or the palpebral aperture 
may be clo:sed by operation. These patients are, liowc,·er, extremely intolerant of ::m::e
sthetics. Gl'nl'rnl medical treatment should also be employed ; for this the reader is 
referred to works on general medicine. 

TlDlOHS 01" TllE OnnIT, OnmT AND EYEBALL, AND EYEBALL ALONE. 

Tumor:;; of the Ol'hit alone are-exostoses, n:cvi, cys ts, notlcs. and malignant growths. 
Those of both orbit and eyeball a.re usu::\lly malip:nant 1 and commence primarily either in 
the eyeball or some of the other structures within tl1e orbit. Those of the eyeball alone 
are also for thr m08t part malignant, but simple sarcomatous and cy:stie growths are occa
sionally met with. 

Tu:11ons OF Tn E OnBtT ALONE. 

Exostoses.-These are of two kinds, either hard, i,·ory-like masses, consisting of 
compact bony ti.:"sue; or soft spongy growths, of an open cancellated structure. 

]~ony tumors are ~enerally met with as hard, more or less circumscribed outgrowths of 
varying size, growing either from the bone itself' or from the periosteum. They affect the 
orbit alone, or may project into ntighboring ca,·itic~, a fact which should be borne in 
mind when :ittempting their l'f'lllO\'al. 

T1u:AT'1l·::n.-8hould exostnsis of the orbit give rise to inconvenience, it may be 
remoncl by operation. An ineision should be made, parallel with the margin of the Ol'bit, 
over the most prominent part. of the growth, which, having been thoroughly ('XjJO.:"ed, 
should be rL'move<l in any way which nmy appear the most effCctual, the greatest care 
being taken to guard the eyeball from injury, and, if possible, t.o pn·ser\'e the continuity 
of the lachrymal canaliculi and position of the tear puncta. Jn the removal of the hard 
ivory exostosis tlte grcntest dillleulty will be experienced, some hours' patient work with 
ehi~t'I und mallt!t being occasionally required. The surgeon who undertakes the remo\·al 
of such a i;t:rowth should be aware of the extreme dilliculty to be surmounted, and arm 
him;;:elf' with a corresponding amount of patience and persen:rance before commencing 
the operation. The soft. spongy growths are much more easily remornd; the tumor, 
ha\'ing been thoroughly expo.,ed, can usually be broken off with strong forceps. Should 
the growth be on tlie inner side of the orbit, and much force be U1'Cd in its removal, the 
caYity of the no~e may be opened and the operator may Le rather alarmed at seeing large 
<1uantities of air blown out with the blood. This accident. however, need occa.<:.ion no 
uncasinc~s, as it makes no difference to the progre:ss of the case; nc,·erthelcss, care should 
always be tahn not to fracture the orbital walls; should the fracture take place in the 
roof, instead of tlie inner wall, the consequences would be most di.,astrous, as the cM·ity of 
the cranium would be opened. 

Nrevi are not uncommonly met with in or about the orbit, situated genern.lly near its 

;~.~:~;~~' 1~~1c\~1 t 111~c~~fn~ i~\~;1~i~1.:c!~::t::~~h!1~~;~:1~~io~~~~ 1~1~~ ni~1 s~1f~~ t~ 1~~~~~uc~~~i ~~.a ~fl:~:~ 
color, and becoming harder and more tense during crying or strn.ining. 

T1rnATM ~;:'n.-Subcntancous lig<tture is most applicable in some cases, but c::ire should 
be taken to prevent a"l much as possible subsequent c ica.trization1 in consequence of the 
deformity it may produce in or about the eyelid:.. Other cases m:\y be treated by setting 

~;5~:!~~e~\i ';~,,~;~~~11~11~1 ~\1~!~~\ ~~i1~:~~1 s!~~~e~r?~"~::1rc~11o~-~~fc 1~~~i ~~·n 1 ~ 11~ r~:~~·1a;~~cSL~:~~~~~-~~- 0~r~1~ 
setous !l.houlcl be left in until they have set up a 8-light amount of suppuration . Injection 
of the growth with perchloride of iron, solution of tannin, or chloride of zinc, may also be 
tried, but the ~r(>atest caution is neces.<:.ary, a:; the operation has occasionally been followed 
by the sudden death of' the patient. 
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Cysts.-Y:\rious kind!-l of cysts arc met with in nnd nbout the orbit, the mo~t common 

!>1~~11~:1~1:i~~'J.c;~~~:~:.~;~1~;~~l' ~~;~c~ ~;:t?~~~~~1t!~;~Jo:~it~;1e t~~cll.:~~;:ym~;•1;;:~,~·1~:·~:;~ ~1;~~·~~ 
with. llydatids Jia,·e oc('a.,.;;ionally been seen. 
Nodes.-Perio~teal nodt::. are not unfrequently met with; they occur as hnrd and 

sometimes painful tumors, usually silllatecl somewhere about the margin of the orbit. but 
sometimes deep in its c:n·ity. The existence of a node deep in the orbit should always Le 
8-USpecied in cn,.;cs of paralyl'liS of nny of the ocular mu~clt'~, di,.;plareml"'nt of the eyeball:;:, 
&c. 1 jf the~e symptom~ lie a~.o;;ociatctl with node/'\ on the forehead or margin of the orLit 
~:~~it~ther symptoms of syphilis. Nodes gradually disappear under anti-syphilitic trent-

SAHCOMATOUS OH. CANCEHOUS GROWTH may be met with, and when possible they 
should be removed by ope rat ion. 

Tu:110RS or OnBIT AND EYEBALL. 

The tumors :dfr·cting the orbit and eyeball are malignant growth!'-l. which hnxe usually 
commenced within the eyeball and afterwards perforated thtl tunic.;; and imklicated the 
tis!'ues of the orbit. They are generally of the variety known a" nwlanotic sarcoma. 

Tilt: nppearnnce of the tumor varies arnording lO the stag1• of growth at which it hns 
arrin;!d. Jn an nd\'anc:ed cn.sc a large fungoid ma.;;s of n dirty grayish or browni~h color, 
having a foul surfru:e con:red in parts with dark scabs. in otht·r~ cli$.charging thin unheahhy 
matter occasionally mixed with blood, will be seen protruding between tlie swollen and 
di~tencled lids. On clo:;cr examination the eyeball (aR su<"h) will be found nearly de
strO)"l"'d, portions of 1he sclerotic ulone remaining in their proper position. The mO\'('

mcnts of tht: globe arc much impaired, or altogether wanting, the µ-row th having implicated 
the whole of the ti,.;sues of the orhit in one malignaut. ma,..s. lt is cnrious how the growth 
as it udv:rnces Ueyoud the limits of the eyt!Uall loses its melanotic character and becomes 
light colored . 

The constitutiona.l disturbance in these cases is often sernrc, especially when the disease 
is far advanced. 

T 1n;Anu:;o.;T.-Thc trratmcnt of these growths d<"pcnds much on the extent to which 
the tiRsucs of' the orbit arc implicated and the state of tl1e patient's lwalth . 

Jf the tumor is fairly ci rcumscribed, so that there appea.rs to be i' rea~onable hope of 
remo,·ing the whole, and the patient is in such a state of lwalth as to prcdudc the likeli
hootl of similar deposits in othtir parts, exti rpation of the eycha.11 and other diseased ti~sue::i; 
should be pnformeJ., auy portions of growth that may be left hcing afterwards destroyed 
by !;Omo escharotic. But should the orbit be so filled hy cancerous depo .. it that there 
appe:\rS to be little hope of removing the whole ~rowth, more especially if the patient is 
in a cachectic condiiion, no operation should be thought of, nrnl the surgeon mm;t content 
hinl'•t·lf with palliativti treatment, as opi:\lCS to relieve pain, and attention to the geuernl 
health. 

Tn10ns OF THE ErEU.\.LL. 

(I) Glioma. 
U) Sarcomata, mclanotic, round, and spindle-celled. 
(;l) Carcinoma. 
(I) Strumous d<'po.-;it. 
Glioma i1' mo:;t commonly met with in children, but occnsionn.lly in older person~. 
Sarcomata, mclanotic, round, or spindlc-ccllNl, arc nl'ually met with in per~ons of 

from lifly to ~ixty years old, and occasionally i11 early adult life. The melanotic is the 
rno..:t common form . 

Carcinoma has been met with in persons past the middle period ol' li fe, but its occur
rcnr·r is rn.re. 

Glioma comnH'nCe!< in the retina i it prC>sents the following appearance: ShoulJ. the 
patic•nt be a child, it will generally be he:dthy looking and pn~sent no signs of cachexia; 
attention has been drawn to the eye from a peculiar glisteuing :tppl•:wance of the pupil 
(cat's ey<'). On examination the ~urgeon will notice the pC'culia.r reflection through the 
pupil, '\ hich is generally ~omewhat dilated but mon~ble in the <'arlicr stng:e~. Examina
tion, both by means of the ophthalmo.:scopc and by lateral illumination, will show a whiti~h 
growth projecting into the \•itreous chamber, either as a single prominence or in nodule~; 
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the J?rowth will p-nulually increase. it$ smface become co,·ered with bloodvc~~cls, the retina 
be displa<'ecl, and si~ht ~oon entirely lost. 

As the di~<"n<:.e prof!r<'"~e~ the tension of the globe increa!'e:<, the pupil becomes widely 
dil:ue<l and fixed, 1hc iris pui;;hed forwards and nearly in contact with the cornea, an<l the 
lens opaque, pre\'entin~ a view of the interior of the eye; the whole globe now gradually 
enlarges, frequ(•nt inflammatOr)' attacks occur, the sclerotic becomes thinned, and at la:st, 
if the growth is allowed to remain, a slough forms near the centre of the cornea, which 
rupturr8, and a. fon:zoid bleeding mass protrudes. 

The intrease of the g'l'Owth now becomes much more rapid, and it may grow to a con
siderable :-;izc in a short time. 

As soon as the µ;rowth becomes exposed to the air it commences to discharge thin 
sanions pus l\nd blood, an<l becomes more or less coated with a dirty yellow Sl'.ab. The 
eyelids beC'ome inflamed and swollen, sharp attaC'ks of hemorrhage may take ph\ce, the 
genrral health i-uffors, and Llic patient <lies from exhaustion or from extension of' the llis
ea:'l-c to the brain. 

Glioma in its earlier st:i.~es is likely to be confounded with RCrofulous deposit within 
the eyt>ball. but it is not likely to be thus mis.taken after perforation has occurr~cl. 

T1n:AT:-.rn~n.-The only treatment of g'lioma is extiqm.tion of the globe, and this 
should be done ns :o:oon as the> natme of the disease has been made out; but however early 
the operation may he performed, the disease is almost certain to return, either in the optic 
ncrn or brain. 

M e l anotic sarcoma, or blark cancer, aftects persons of ::uh'anced a~e; it is a 
''arit:ty of soft caucer, cb:\racterized by the devclopml'nt of black pi~ment-cells; it may 
grow eitht'r from the interior or exterior of the cyehall, but :rcnC'rally commC'nccs in the 
choroid. It is said not to be so liable to recur as glioma. Rountl- and spindle-celled sar
coma ta also commence most commonly in the choroid. 

T1n:AT'IF.N'T.-Early c>xtirp:uion. In all cases of excision for malignant growths, the 
optic ne-n'e must be cut as far back as possible. 

Carcinoma, as abo\·e stated, is rarely met with . 
Strumous deposit.-The appearance of this deposit within the eyeball closely 

resembles that met with in the early stage,.; of glioma. The pali<'nts :l.I'(' usually children . 
Tlu:re is a peculiar gli:sfcnin~ appearance of the pupil noticed iu gliom:i, and Llood\·essels 
ar(' seen upon the surface of the growth ; the retina is more or le~,.; displarC'd by fluid 
betw<'en it and the choroid, and Aoats in the vitreous ch:\mbur. The :zrowth goes on 
incre:L~ing, the pupil becomes dilated, its mobi lity is destroyed; the leus becomes opaque 
the sc lerotic thinned, the whole eyeball somewhat enlarged, and suppuration nmy occur 
supposing the di,.;case to ha\'e gone on up to this point, there is nothing by which it can 
be di:.:;tin,guished from glioma. 

Now, howcvt>r, the difli.:rcnce becomes manifest; the growth, instead of increasing, 
de~troyi11µ; the cornea. and projecting from the eyeball commences to shrink. and with it 
the eyeball. which becomes soft, and is at len~fh reduced 10 a t<mall irregular mass. The 
growth of' strnmous deposit may become arrested at a.ny time, nnJ the shrinking or the 
cyl'ball commence; in this, again, it differs from glioma. 

TrrnAT'IJo:sT.-Shoulcl there be much pain, the eyeball must be removed, otherwise 
tonics and good generous diet will suffice. 

IsFLA)1'DfATION AND SuPPURATION"" OF Tim EYEBALL (OPllTHAL:"<IITIS). 

Ophthalmitis is usually the result of injuries, especially of those complicated by the 
lodgment of a foreign body within the ~lobe; it unfortunately not unfrcquently follows 
OJl(.'rntions f'cH' cataract, and is oceasio1mlly met with during cry~ipclas, pp~mia, scarkt 
fever, (._~c., and ~omctimcs in women after confineml'nf, cspceinlly if the :;trcngth is lowered 
Ly ov<'r-lactation. The disease may begin in any of the structures of the eyeball. Should 
it commence in the cornea and iris, the former will become cloudy, a.nd soon ab:::cesscs 
will form in its substance, the iris likewise becoming discolored and co,·ercd with pus. 
The ~uppuration may stop short here, the cornea and irii; being alone destroyed, and the 
eyeball left with some perception of light (see Suppuration of Cornea and Iris). Should 
the di~eas<>, howc\'ur, commence in the deeper structures of the eyeball, rnpid impairment 
of vi!::'-iOn will take place, all perception of lig;ht being lost in pcrltap,.; a few hours. 

Ir the pupil be clear, pus nmy be seen behind it, but in most cases a.II appears dark ; 
the mon•mcnts of the t·yeball are much impaired, :i.ml the lids and conjuncti\·a considera
bly swollen. As the <li:sca::.e adni.nces tht:i eyeball becomes enlargi.·<l and its tension 
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increased, and if left to itself will rupture and cfo=charge it" content" much to the patient's 

~1~ 1~~ny 1~~:l.~~o~l~t :~~~~:;:~l~~~,;.h~~,~~~o~0e~1~~m,:~~:n~~:~~n-~i~l~Jl~~~~l~g,~ or~lil~ ~~·~·~:J1 ~~~-~i; 
sets up sympathetic changes in the fellow eye. 

T1rnAnrnxT.-This ch•pcnds upon the ca.use of the disea.c:;e, and whether one or both 
eye~ are afli.'<'tctl. Shoulll the inflammation depend upon the lodp;ment of a. fort'ign ?ody, 
thi1; should be r('mon~d without any reference to its position or the' stale of vir;;ion; 1f the 
eye have s1ill p;ood pcrc<'ption of light it will certainly be dcr;;troyccl, and whate,•er ditllcul
ties the surgeon may encounter he cannot possibly make maltcrs worse, n.nd lie should 
11ot hesitate an instant, or he will Jo;::e his chance of preserving :iny sip;ht that nniy be left.. 
Any foreign body ha"ing beC'n remo,·ed, the surgeon's next care should be to relieve pain, 
and, if po~sibl c, check the progre~s of the inflammation. 

These intlications are best carried out by the appl icat ion of leeches (if the patient be 
strong, and can bear bloodletting), by opium internally, and by the consrnnt use of seda
tive fomrntruionb; t ile best be ing the Fotus Belladonnm (ma.de by dissolv ing a drachm of 

~:1~;~i(~~~·d1~c~;~d~~i·~;~1 ~1 :np~~1~1~f~ "~~~··;0~~~-~~~/e~~;:ci~ ,\~tJ1~i~~ e~~m~~~t~~)1~ i t[ 1~:~!:o~~~s ;~;P~\~ 
liut f:oaked in this mixture as hot as it can be borne should be kept constantly appl ied to 
the affected eye. Poultices may al~o be employed. l\Io~t patients will require the ad
ministration of a fair amount of stimulant, good food, with iron nnd quinine. 

" rhen suppuration has b<'en fairly established, nnd all perception of lip;ht lo:;t, the eye
ball must be treated as an ordinary abscess and the pus let out by incision. 

CHA P TER IX. 

AI"PECTIONS OF THE EAR. 

BY l\fn. LAIDLAW Pi:n.vEs. 

AFFECTIONS OF THE EXTERNAL EAR. 

M alformations.-The malformat ions of the external ear which are met with arc 
,·ery \':l.ricd 1 extending from cases in which there occur an entire want of' the auricle to 
tlio~e in which the po~sesi'ion of a double set is seen . In cases where the hearing is not 
affCeted liy the malformation the surgeon may be consulted as to the propriety of an ope-

Fm.107. 

Drawing of occhuled t'o.n lakon fro111 a female patient or Mr. Bryaut'8, 11.ged three month8. Right 11.uricle smaller 
thau leftftntl1noredeformed. Tbe pendulous bJdies contained cartilage, tbe child had likewise a. peudulouli out· 
growthonleftno .. tril. 

rntion with a co~nwtic vi<'"" Ile must in these regulate his opinion by the usual i<urgical 
rult's, having r('gard to any possible interference with the acuteness of hearing which an 
optration might cntnil. The most common malformation is a con~t.·nital, cithl•r partial or 
entire, want of the auricle, with a failure of the meatus auclitorius externus, or an occluded 
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meatu ~ . the l obule.~ of the ear occasionally be ing displaced e ither on to tire neck or cheeks 
( t:ide 'Fig. 107). But the auricle may be absent from injuries, and the meatus clo:-:ed 
from otitis, lupus, &c. Such defects do not neces~ari l y occas ion an ah~ence of the hear
ing power, nnd eases arc on record in which patients with this defect could hear sufliciemly 
well to hold conversations with those to whose voices they wf'rc accustomed. Before 
deciding to o perate in such congenital cases it is advi1'able to keep the> chilcl under ob,.er
Yation for ~ome time for the purpose of noting if any signs of' hearing are de,·cloped. 
Should it be dete rmined to opcraie, the po int 
of operation may now and ag:~in be fix ed by Fw . 108. 
pa..<.:.si ng a current of air throuµ;h the Eusta
chian tube and notin::i; the point at which the 
impingem(• nt of air at the encl of the cul -de
sac is l1 c::i.rd bes t. This is :\ccompl i:shed by 
using wlmt is generally called " Politzer's 
method" (F ig. 108) , which consis ts in pa~s
ing tlw !\oft nozzle of a caoutchouc bag fill ed 
with air into one or oth<'r nos tril of the pa
tient, and while he swallows a mouthful of 
wawr, comprl'ssing the no:o'trils with the fin gers 
of the left hand so ns to prernnt the exit of 
nir through the m. At the same moment the 
ri ght hand forcibly expe ls the air from the 
bag in such a way that , finding no passage 
open except the Eustachian tube.:-, it rushes Pollner's method or lullatiug the middle ear. 

up them, Jm.<.:.ses into the tympanic ca,·ity, 
ancl pushes out the membrana tym pani. It is this sudden rush of air agninst the ex ternal 
wall of the ca,·ity which the su rgeon li stens far by means of a tube of Jndia-rubber, p~sing 
from the m eatus of the patient to 1hnt of the surgeon. In cases of absence of the meatus 
n s tl'tho:scopc may be used, by whic h the surgeon determines at which 1)o int the a ir im
pingl's most fOrcibly, and al thi s point he makes hi s opening. H hard and hony at this 
spot, the tre phine will be ncccs~ary, if soft, the kui fc will suffice, making- a c rucial open
in µ; aud keeping the opening patent by mcans of tents or other foi·eign bodies. ln con
geuital cases the opening ought lo be made very carefully, watching for the me mbrana 
tympani ; but should there be no membrane found on cutti ng down to the usual position 
of such it is :\clvi::;ablc 10 allow the artificial opening to close again. If the deafn~ss before 
OpC'rnting is very g:reat ii is probably bette r to di scount enn.nce any opc ration, as the rf'sults 
of i11t i: r !Crcncc with congenital malformations of the ear have generally been by no means 
sati .. factory. 

Cutan"eous affections of the external ear.-llypertrophy from chronic in
flammation , el'zema (acute and c hronic), he rpes, irnpetig-o, pcmphigu~, erysipela!::, affCct 
the auricle, and luwc much the same appearances, follow the ~arn e courses, and are amena
ble to the same treat ment as in o ther parts of the body. Particular attention ought to be 
pai<I to any sk in affections which may be present in the neighborhood of' the o.u ricle, espe
cially in tlw hair, carefu l uote be ing paid to the so rt of pomade or other appl i-
cation the patient uses for eo:::me tic pmposes. The men tus auditoriu~ extern us Fw. 109. 
ought to be cll'ared once daily by a lukewarm water inj('Ction of any collec-
tion of epidermis or ccrumcn which is apt to be of a. g reater c1uantity than .'~ 
normal during the progress of lhe skin affCction . ~ ~ 

brnnrns TO THE ExTERXAL EAR. . \JJ 
J njuries to the ex te rnal car are by no means rare, but, ha ppily, if confined 1) 

to the am·icle, they affoct the hearing of the sutfCrcr but s li ghtly . Under 
th (' rnma.1 trNUmc nt they generally do well, care being had to make as per-
fect an adjus tment of the parts as po~s ible. 111 1866 Mr. Bryant treated a , 
girl of twelve years of age for the effee ts of an ulcerat ion of the ex te rna l car 
somc years pre viously . The condi tion of the ear is indicated in the accom- Drawio~2~-i,.l 

ii~1,\)~i~f ~1\1t~~:·1i1!ie~ l:i,~d 1S1~)~ki~~~);:·1~i~~g tl~~-:1~1~1~! ~~1~:~e ~~~:i:! ~;'. 0~1~~~~~-looking entire 
e::ir wns m:\de with _!?rcat :uldition to her comfort. 

The tumors of which the auricle may be the SPat are the oth::ematomatous, 
gou ty , libro-pla:-.tic, Ii bro-cartilaginous, sebaceou"' , ci·cctilc, cpithclio1natous, and sarcomatous . 
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The fibro-pb~tic or cheloid hns been alrea.<ly allutletl to as occurring in the lobuh.1s of the 
car nfll'I' the operalion of ptmcture. I have seen i.1:my such, the lar~l·st h?~1ng bcf'n 
the <.;izl' of a walnut (Fig-. 110). They generally do well af'tt!r excision, but d n_ot tho
roughly rcmoYed will grow ag-ai11. The othmmatomatous requires sp~cinl mention, but 
the others are to be recognized an<l treated as in other parts of the body. 

Report by Dr. Goodhart on (Jheloid Tumors of the Ear. 

The ~mall tumors or thickenings of the .:;kin which u!'ually go by the name of cheloi<l 
(Alibcrt) are of inflammatory nature, with more or less tendency to become fil.u·ous. 

FJG. 110. 

The~e drawings, made from a ~eel ion 
of one of these growths in th<' lobule of 
an <'ar which ha<l been pierced for an 
earring, sl1ow the micros('opical cliarac
terist ics. 1 ts macroscopict\l appearance 
was that of a fibrous tumor. lt will be 
seen that, in addition to newly formed 
fihrous tissue, there is also a great deal 
of nuclear g-ermination going on. 

Idiopathic hrema.toma auris, or Yas
cular tumor of the ear, consists, accord
ing to th<.' lat<.'st tru!;tworthy aulhorities, 
of a d('generali rn morbid proce:-;s in 
cluc<'cl h.v general clisturbancl'S of nutri
tion. 'rim cartilagl' of the auricle is 

FIO. lll. 

Coriumf>f fibrous ti'-
11ue with uuclear 
elemcnt11 11c11.t•eret.l 
thro11i.:h it. They 
are1.11par&ntlyin· 

::u~~a~f;!; ~~ret~i?. 
:11:!, 1!e:e~~ i'iea{u 
the spaces. 

its !'iC'at, but the pathologital appt•aranccs differ, a'i some have found the perichondrium 
st>pi~rared from the ctu-tilagc, while others have found" pieces of the cartilage attached to 
the pcrichondrium." Jn ollier ca-;es the cartilage has been found thicker but no harder 
than nnLurnl, the thickened part presenting no appearance of a cyst, but under the rnino-

scope showing hypertrophied c:wtilage-cells and intcrcellular matter. This 
Fu;. J 12. idiopathic ha.·nrntorna commences Uy a. flushing of the auricle, which be

comes hot and painful. In a few hours an effusion of blood takes place, 
which, gent•rally commencing in the conch:i. gradually i-;preacls O\'Cr the 
auricle, feeling firm to the touch, but allowing of fluctuation being de
tected if lookl;.!d for with care. It is belie\'ed to be peculiar to patients 
suffering from different forms of in.sanity, general p:irnlysis having the 
largest share, mchncholia, acute and chronic mania. and dementia, follow
ing in the onlc1· named. Dr. Hun thinks that the aflCction obtains such 
an exclusi\·e position amongst the insane tha.t he holds that any one suffer
ing from hmmatoma ;u1ris, although sane at the time of obscn·ation, ought 
to be suspe('tcd of insanity. 

That the affection occurs in persons who ha\'C no hereditary history and show no 
symptoms of insanity is undoubted, lmt whcthl'r the patl1ologica.I changL'S a.t the scat of 
th<' tumor are the same in those cases or difii.·1· in the 01her ca.ses in which there is a his
tory of traumatic injury is yet undetermined, though I am inclined to believe from the 
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ca1::.Ps which han come under my own notice that tho1::.e resulting from injury clo not arise 
from the ~amc puthological changes. 

The modes of treatment rc>commencled by different authoriliC'~ ,·ary. Gruber re('om
mends evacuation of the fluid and coagula and the after-use of a compress bandage, while 
'rendt relates a ca~e where rnscular tumor recurrl:!d twice after incision, but pac;sed off 
under lead-wnter applications and compre.ssion. I have tried the diflfreut melhods pro
po .. ed1 once passing n srton through the tumOr, and keeping up a slight discharge from it, 
an<l find them ge1 well under all the ditferent methods. Sine the applicntion of astringent 
lotions and a compress is less a.larming to tlie patient, and !<.ecms as effectual, lam inclined 
to follow it in future ca<;es, keeping up the compression by a modified lett1·r clip applied 
to the ear, padding the arms of the clip so as to prernnt injury to tile skin of the auricle. 

AFFECT10:"IS o~· T11E ExTEHNAI. MEATUS. 

To examine the external meatus it i11 usually necessary to employ n speculum for the 
purpose of strttightening and widening the canal, and so allowiug of the passage of rays 
from a natural or l\rtiticial light. The specula nre formed of 8iln!r or caoutchouc and are 
of various forms. The silrnr speculum of W'"ilde, with a round apcrl\lre at the narrow 
end, will be found ns coin·enient as any, it being nece8sary to ham three or four different 
sizes. lf a\'ailable, sunlight, eitht!r direct or reflected from a white cloud, is, I 1hink, the 
best mode of illumination, as it gi,·e~ the diffhent tints of' the mcatus and tympanic mem
brane mor<> truly than nny artificial light . Seating the patient near a window, with the 
ear 10 be examined away from the window, you receive the rays on a mirror either held 
in the hand or placed on the forehead, and reflect them into the meatus by inclining the 
mirror to the required angle. If you use the rays direct from the sun it:-elf' it is neces
sary that a plane mirror should be used, the usual concurn mirror soon cau.c;ing SlH.:h an 
amount of lieat to be felt at the spot on which the reflected rays arc thrown that the 
patit:nt cannot endure a long examination. Should .c;ulficient daylight not be obtainable, 
an aq:mnd burner, with or without a bull's-eye lantt'rn plac1::cl OYcr it, will art as a good 
substitute. Ba Ying arranged your flood of light so that it falls on the auricle and external 
rnentus, you take the superior and posterior part of the f\uricle between the middle and 
index fingers of the left lurnd, and, pulling the auricle backwards and upwards, you widen 
more fully the lumen of the meatus, into which you introduce by the right hand the small 
round encl of the speculum. Passing it gently in by a slightly rotating motion, you reach 
a spot where, tlll.'re being no foreign body to occlude the \'iew, if the meatus is of a normal 
width the tympanic membrane will be exposed to \0 iew. On accompfo~hing this, the 
external edge of the speculum is passed to the care of the thumb nnd index fingers of the 
left hand, whirh rnO\"e it in diffl:'rent directions so as lo throw rays on the different por
tions of the canal and the tympanic membrane, while the right hand is left free to use the 
mirror, or. placing the mirror on the forehead, to use any instruments which may be 
neces~ary. 

The mo<;t frequent change in the external meatus which comes before the surgeon on 
thus looking into the canal i8 an accumulation of cerumen, known by its position, form, 
color, and light reflection. lt occurs on account of somP hypcru::mia of the ear, of which 
a nry common cau:;e is the irritation arising from scratching the meatus with pencils, 
pin:i, &c.; but auything which causes an increased flow of blood to the lining membrane 
of the meatus will cause a greater accumulation of cerumcn tlrnn 11orm;1L lt also occurs 
in those much exposed to the sun and dust, in those who perspire freely, and in the old, 
in whom the cerumen i:; clensn and !<.tiffer than in the young. 

The subjective symptoms caused by such accumulations are pain, vertigo, confusion of 
ideas, tinnitus aurium, and deafness, the la11er l!!ymptom being often characterized by its 
1rndden entrance and departure. 

The progno,:;is is not so tiworable as is generally suppo::.ecl. If a vibrating tuning-fork 
placed on one of the incisors or on the middle line of the nrtex. is not heard better, or so 
wdl 1 in the affocted ear as in the non-aflectecl, you may expect some complication, and 
the mere remornl of the cerunlt'n will not probably be followed by much beneficial result 
to the deuf'nc.c;s. Toy11bee gives, as the results of his removal of accumulations of cerumen 
from the meatus causing deafness, a table of 165 cases, of whicl1 60 were cured, 43 were 
impron•d, and the remaining 62 were "either but slightly or not at all improved." :Mr. 
Hinton gives one in six us his proportions of rt!CO\"ery in the same. It will be thus seen 
that in n. large proportion of cases of accumulation of cerumcn in the external auditory 
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mcatus thrrc is a complication present which clocs not girn way on the rrmorn.l of the 
ccrumcn, and wl1ich cloud!i the prognosis considerahly. 

Jf you can easily lay hold of the accumula1ion by means of the forceps without risk of 
pushing it against the membrane, and without cau:!ing pain. it is well to remove it in that 
way, especially if you are removing it for the purpose of' obtaining a view of the parts 
behind whirh you wish to examine on account of some affection present, as, should there 
Le some abnormality of the parts behind, the pas~age of a strong current of watt.ff might 
pn'judicc them. But should it not Le practicable to remove the accumulation by the for
ceps without causing irritation, the syringe must be use<l in the manner described in treat
ing of foreign bodies in the meatus. 

A lessening- of tlw secretion is sometimes seen in ncutu affections of the midd le ear, and 
in nervous deafness, Lut, before making your diagnosiEl in such, inquiry of the patitmt as 
to what he has done to tlw ea.r before coming to you is useful i11 eliciting a good reason 
for the condition found. The use of some slight emollient und attention to the primary 
cause, if any su<'h is detected, comprises the treatment. 

FOREIGX BODIES. 

In no department of surgery is the aphorism that "blind zeal only hurts" more neces
sary to be rt"membered than in that rel:tting to foreign bodies in the ear. The form of the 
canal is so peculiar, being that of a spiral turning autt:riorly inwards and downwards, and 
luwing expansions at either extremity, and the forms of the foreign bodies which enter or 
are placed in the meatus are so Yaried, that the dforts to remo\'e them by any other means 
than a current of water must be used only where the practitioner is guided by an accurate 
know1edge of the anatomy of the external meatus, if damage to the delicate structures 
which limit the inner end of the meatus is to be avoided. So common are forcible attempts 
to extract by those unaccustomed to meet such cases, that it is exceptional that a case is 
seen by the surgeon before such efforts have been made as have caused a certain amount 
of inflammation of the canal and its consequent les~cning in calibre. In such, where the 
calibre has bern rendered too narrow to admit of the passage of the forPign body without 
considerable force, the first indicntion i~ to allay the inflammation by rest, leeches. and 
fomentatio11s. The exudation hadng been absorbed, and the canul having: nearly or wholly 
resumed its normal size, the surgeon ought to Jetermine whethe r th<!re is a foreign body 
present, and. if po:isible, its size, form, and position, for cases continually occur in which 
a patient sufforing from chronic di:;ease of the midd le ear has the feeling of a foreign body 
being present, whilf' others are either the subject of delusion from other causes, or are 
ntLcmpting to delude you. This information is obtained by mrnns of the usual mirror, 
speculum, and probe, by the last of which you can determine it' tl1e body is hard or soft 
or moves ensily. If' the last is the case you may, Ly inclining the head to the side of the 
ear atfocted, shake it out, or by laying the one hand on the ear a sharp percussion on the 
111111<1 80 placed may remo,·e it. But the perse,·ering use of an injection of lukewarm 
water from a four- or ffre.ounce syringe, the point of the nozzle of which has a calibrn of 
from one to two millimetres, is the metliod which 011gh1 to be used abo,-c all others, 
which carries with it the lt!ast danger, and is by far the mo~t succe:::-sful. A bowl being 
held by the patient so that the rim is pressed against the t;kin close under the lobule of 
the ear, the surgeon draws the auricle upwards and backward8 so as to straighten the 
external mcntus, und the nozzle being passed slightly within the external opening and 
pre!'sccl up:ainst the upper wall, a moderately forcible !'urrent is made to p:ti>S along the 
upper wall 1 sweep across the rnembrana tympani, and by it is directed outwards, in 
which lattl'r course it meets with the foreign body, and, carrying it with it, forces it 
along the lower wall of the canal and out at the external opening. It may be neccs· 
sary to change the position of the patient's head :::o as to give the 8tream a dift(!rcnt 
direction, according to the position of tl1e fon.~ign body in the cnnal, tltc enclcarnr being 
alwa)'S to pa,.s the inward cunent beyond the body, which ought to be influenced only 
by the outward rush. Should the body be impacted it may bP nect:i:=~ary to loo::.en it 
by the probe before you can remo,·e it by the :-;yringr1 b11t the first injections generally 
suffice to do this. This failing, which is extremely rare, and the body being ~oft, you 
mny pu$S a hook into it from the side and tiO extract it; 01· should it be too large for this 
you may, lu"·ing fixed it with the hook so as to prevent it p!l.~!'ing further in by your 
nrnnipulations, pull pieces out of it by means of small kneed forct!ps and so reduce its bulk 
sufficiently to extract by the hook. 'Vhen the body is hard and so formed that the current 
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cannot h:we much infh1C'nce upon it, and a. hold by forc<'ps or hook C'annot be obtained, 
Lowen berg's method or hringing the point of a c:.uncl's-hair pencil armed with joiners' glue 
or other glutinous material into contact with the botly, 
allowing the vi~cous sub:flance to harden ancl thus binding Fw. 113. 
the pencil and the foreign body together and so extracting 
tht>m, is sometimes U$t.ful. "i\lany other instruments have 
been propo:;:ed to remo\'e foreign bodies, most of which 
are not worthy of n. place in the surgeou's armamcntarium, 
but mention must be made of WilJt!'s wire snare, which 
may be found n·ry u~eful and hn.s the ad\'antage of being 
Y~ry safo, and l\lr. Durhnm's enr forccps 1 which allows of 
the pao::-age of the instrument through a narrow speculum 
-a Ycry great de:-;idcratmn. 

It may lmppcn that none of the abo,·e-mentioned means 
will enable you to extract 1he body. and yet the symptoms 
of prC$$ure on the nervous structmes-giddiness, confu
sion, delirium, &c.-al'e so urgent that removal is impern.
ti\•e. In ~uch you may be compelled to place the patient 
under chloroform, enter the mcatus by loosening the auri-
cle from it~ superior attachments, 01· through 1.hc mastoid Syringing ear. 
process 1 and so reach 1he offending body and extract. But 
resort to such serious measures will only bt! called for by the most pressing symptoms, and 
then probably in cases where violent unsucces~ful dforts to extract have been made, as 
the mere presence of a foreign body in the external meat us rarely causes muc!t pain or 
annoyance. 

Before attemp1ing to rf'move certain bodies it is necei;;~ary to place them in a condition 
favorable to their remornl or to allay the unbParable irritation cau:5-ed by some of them . 
For example, a ball of cerumen may be so ha.rd that no inslrnment will pierce it suffi
ciently to give the surgeon suflicicnl purchase upon it to extract it, or it may be too la.rge 
to pass the isthmus of the external meat.us without tlte use of undue force. In such you 
are compelled to soften it by repeated soakings in hot water or a solution of glycerine, or 
some alkaline solution, before endeavoring to break it up. Again, when some small 
animal has passed inlo the ear and its movements t\re causing grc:it annoyance by irri
tating the excessively sensitive tympanic membra.111:, it is necessary to introduce tobacco 
smoke or water, or a little spir it and water, or oil, 10 kill it, and at once allay the irrila
tion before attempts at removal a.re unde rtaken. 

1\laggots are sometimes found in the external men.tus and tympanic cavity, especially 
in cru;es of otorrhcca, and are generally diHicult to remove. Should the membrane not be 
perfornted the syringe will sullice, but, as in the cases in \\ hich they are mostly found the 
membrane is perforated, the forceps is found more effectual. To allay the pain generally 
occasioned by their presence the injection of tPn drops three or four times daily of n luh
warm solution of a grain of acetate of lead and a grain of acetate of morphia in an ounce 
of water, will be found of service. Yarious kinds of a$pergilli are met with, especially 
in climates warmer than that of En~land; but even in England they are more common 
than is gcnrrally belie,·ed, judging from the <'<L'il'S reported in the medical journals as 
raritil•s and worthy of notice. The appearance on examining the meat us with the specu
lum is as if fine meal had been Llowu into the ear, or as if" coal du:-t had been blown on 
to white i;;and." The trne dia~no.::;is can be made certain by the microscope only. The 
para,;ificides proposed arc many, but warm water often used or a mixture of spirit and 
water will suflice in all cases. 

Should it be found nftcr 1he removal of any foreign body that the tympnnic membrane 
has changed its position, and does not of itself recover i1:s normal situation, the air-bag or 
ca1hetcr or the vacuum speculum may be of benefit in assi::-.ting you to replace it. 

A piece of wadding should be light ly inserted in 1he mcatus after the remO\·al of the 
foreign body, aud kept there for some hours, :so as to protect the irritated parts from cold, 
strong noises, &c. 

lt ought to be remembered that foreign bodies in the ear may cause many reflex 
actions, such M tickling in the throat, giddinci;;s, pain and hmn·iness in the bead, vomit
ing. cough and expectoration, sneezing, anrcsrhesia of side. epilepsy, &c. 

Furuncles of the external meatus origiuate generally in one of the hair-fol
licles or in one of the cernminous glands. They occur mo.;;;tly us the 11ymptom of some 
constitutional affoetion, in which case they are a:ssociated with boils on other parts, or of 
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some drC'per 1oral chronic inflammatory lesion, and nre con8iderccl in such as n favorable 

:lil~~~ 11~h1~~~~:~~-~~n~i1~~~~~i~i~en ~~~~~1t.:~~;~e1:t t\~~;~'::·l'l~~!)t~~:~•.'\~. ~~· ~l!l\~'~t ~~:~t:<'.:'u~~e~:~:~ 
!;~e~~~;i~~;~l;:~ c~~~,~~,r~·,:uEt~o:~! ~~~~ ~~~a~~~~n:~:i~;eti~~s~:~r~~~b:::~ :~~.~;~::;1,1~~:~:~;u~~)tt~~ 
pres::;ure from tht• accumulating pm~, fever (especially during the e,·ening), sometimes 1in
ni1u.:-;, a freling of tension in the ear, and more or Jess deaJne~"'' accordi11g to the position 
and extent of the inflammation . They occur at all ages and in all constitutions, hu1 
middle age obtains hy far the mnjority of cao;es. The pro~no~is is favorable, though you 
may be unable to check the formation of new crops, which go on for months, cveu in the 
most robust people. 

The treatmeut is conducted either with a ,·iew to arrest the <lm·elopmcnt of the absce:::s, 
or the formation being complete to give the pus free exit. The former may be brought 
nbout hy painting the ~well ing with a strong solution of nitralt' of sih·er (5ss- 3j to 3j 
of water) or n. solut ion of sulphate of zinc of the same strength. The latter is best 
accomplished by a small narrow knife. so narrow in tlie blade anJ handle that it docs ~ot 
exclude your 'i<·w of the part wl1ile making a free incision 1hrough the boil. Alu·r 
making the incision I find it useful to apply a nlCUUITI speculum cs:eglc'1"-see article on 
Affections of the l\Iembrana Tympani) to the meatus, and L)_' suction e1_npry the abscess 
as much as po:::sible of pus and at the same time obtain a tree flow of blood from the 
wound. Tlie application of moist heat afterward!"\ by frequently tilling the ear with warm 
water, and laying for half an hour or :::o a catapla..~m on:r thP whole car so fille<l, of lecd1es 
in front of the tragus if there is much pain, or nf a plug of cotton which has be.en !'atu
rated with glycerine (Fisher) 1 changed twice daily, for the same purpo.!:'c, and the Judicious 
U!-C of purgatives, re:;;.ult in a favorable termination to thC' pal'ticular boil in question, but 
the constituliona.I treatment must follow to pre,•ent, if po~siblc, the dt:velopment of others. 
As a local preventi,·e, )Ir. Hinton consi<lernd that the application to the meatus of red or 
white precipitate ointment wa.:1 of service. 

Narrowing of the meatus in the cartilaginous portion ocrurs not unfrcquently in 
the ugcd, on account of' the wnse tissue-bundles of the pol:itcrior and upper walls having 
beconrn loosened and su nk forwards against the anterior wall. This narrowing seldom 
kads to complete closure, and therefore does not influence the hearing powl'r to any ex tent, 
but its prescnl'e prevents the normal exit of the cennnen, and so tends to the formation 
of cerumen balls beyond the narrowed part of the mcatus and their results. Other 
narrowing~, besides tho:::e which arc congenital, arise from thickeuing of tli e skin after 
frequent attacks of inflammation of' the meatu8, after furuncle and other tllmors, ecz~ma, 
and the long use of astringent lotions or ointments. Except in the ca~e of tumors, you 
may widen the canal by the use of the Laminaria digitata or sponge dilators sufficiently 
to form your diagnosis and apply remedies. 

Treat any aflCction of the tympanic cavity which may be present. ]\eep the canal 
clear of cerumcn and t'pidermis by injt>ctions of lukewarm watt'r or the pa.;;sage of a dry 
camd's-hair pencil, and hy the use of small ivory bougies, gradually increa~ed in size so 
that the amount of pres;-;ure may be kept up, promote absorption. 

Exostoses of the meatus are found in indi\·iduals of 1he gouty, rheumatic, and 
syphilitic diathei:ies, though their connection with this la.st diathesis is not well es1ablished. 
They me certainly frequent in the mcutus of good livers, who are likely to luwe their 
mucous rnl'mbranes frequently congested. On looking into the meatus an elerntion is 
seen, generally nbout the middle third, the skiu O\'Cr whi('\i iK reddened and moist, and 
pressure on which by the sound causes pain. 

The treatment is not satisfactory, unless tht> exostosis has a peclicle1 in which case it may 
be broken oft ln other cue.cs, having paid attention to any afl\.>ction causing cong(!stion 
of the rnucou~ membrane of the tympunic cavity, the npplication of iodine to the growth 
it :.:elf, and behind the ear, so as to keep up a sligh t coun lt!r-irritation for a lengthened 
time, and the exhibition of it internally, offer the bc8t hopes of resolution. Should, how
ever, the exo:.tosis prevent the exit of pus from the parts internal to it, the formation of a 
cluurnel by a linmmtr and chisel, trephine, tlentists1 drill, or electrolysis, and the main
taining of it by tt!nts, ma.y be imperati,·e for the purpose of keeping the parls clean and 
the application of medicaments to the parts beyond. 

Hyperostosis of the bony meatus is seen after a chronic otorrhcca and gene. 
rally t-xtends through the whole of the bony canal. lt is caused by inflammation of the 
periosteum, which results in a well.df',·t'loped bony formation. The skin aloug the nar
rowed portion of the canal i.s more or less congested. The treaunent is that of exostosis. 
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Molluscous tumors of the meatus con~i.;:.t of acc11mnlatt1l lamin=-c of epidermis and 
~ebact•ou..: m:utl'r, l'nn.·lopcd in a thick mcml>rane. Tho 1gh thu" com,io,;L'd ol' compara. 
lively iunol·uous mutC'rial, they have th<• power of ca11~i11g ali-;orption of the bone lyin~ in 
contacr with it, pa~-;in;?: through it by a clean cut aperture without affecting tlie Lony :-ides 
of tlir canal thu~ ca.used. and so pursuing their cour:-C' pa-s to anil pre~s on the parts 
beyond, cau!'ing :-;ymptom~ \'arying according to thl· parts implicated. The tliagno:<is of 
th is mollu~cou,; tumor from cxo:-tosis is made by prc~sing a probe on the skin o,·er the 
tumor, aud notin~ 1ht• hardne..:s ol' the enlargement. Laying opcri the tumor, washing out 
the acl·umulawd q1idermis by the ~yringe, and withdrawiug by the forceps the lining mem. 
brane, i~ rhe treatmc111 recommended. 

Syphilitic affections of the meatus occur as fi.;;~urcs and ulceration~ near the 
oritice, coudylomata, and exo~to~es. The ulcn:uions exhibit the usual punched.out irrcgu· 
Jar ('On tour and dischaq:~in~ surface. The trearnwnl i~ the lli<Ual-g-cnnal and loco.I. 

Inflammation of the external auditory meatus, or ostitis externa, is 
an infiammatory :dfol'lion of the <·u tan cou::; tisgucs or llrnl canal, i11,·olving more or Jc,,.:o:, 
according to the ''iolencc or the altack, tlie periostl·um of th<' ol'1scous part or tlie canal and 
the menilmrna tympani. The patient complains or a continiml itdiing scn:-atio11, with a 
f'eeli11g of heat am! dry1wi::s in the canal, which compel him 10 pM~ any ::;u itablt: i11~trumer~ 
wl1iclt may be M hand into the meatus for the purpo~e of snatching the part implicate<!. 
This irriiation may pa~s off without forcing the patit•nt to 1;;rck advice, or it may pat:;s on 
to one of pain shooti11g: O\'Cr all the aACcted sidP of the ht'ad, iucrt.•ascd by every motion of 
the head, 01· by mn:-:.ticntion, and accompanied by a feeling of fulne~s in the car, by fon.·r 
anrl dcafne:<s. After tl1is congesrcd stale has lasted for lwo or three days that of exuda
tion enters, at first as a bright watery di~chargc, which graclnally a~<;:umes a mucous f'har. 
actcr, and tlii . .., in it.s turn gi,·e." way to a yellow purulent apJlf'arance. The pain, whiL·h 
till now ha!; been usunlly severe, subsides when the purulent discharge shows it~df, or ~oon 
afterward:::., and thl' patient foe!~ lig:hter and freer of the sensation of 11 numbness" or 
'' f'ulne:"s" of which he before complained. A f;worable termination without any treatment 
may now take plact•, though more frequently Lil{' affection becomes chronic, and the 
patient suffers from recurrent allacks on being affected by any exciting cause. 

Jn examining lhl' t•nr it is not :llways ea~y to arri\'C at a ~atisfoctory di:1g11osis on account 
of tlie painful swelliuµ: of the canal, which is par1in1larly seusitive about the middle third, 
and rei::cnts 1hc introdudion of a specu lum. " 'lien you arc l~blf' to i11trocl11ce the speculu m 
suflicil•lllly well 10 ~ec the in1wr part of the nHmlus you may find a mas;s of moi$t or mace
raled white epide rmal lamcll:c obstructing your view of' the nwmhrane, ncct!~~ilating the 
carefu l lN' of Lile forcrp:,;: or inj~·ction of warm water for their removal. H aving removed 
thcs(.· and ohtaiuct l a \"i(·w of the memLrana tympani, you find in those cases in which that 
membrane i:s aftl>ctcd (and it is rar~ tli:tt you are consulted before it is so), the n•sst:!ls of 
the membrane incrc:1t<.ed in number and size and fully injL·cted, or1 if the case lia~ rPachecl 
a furthL·r .:-Lage, tile single vessels are no longer \•isible, and 1he whole hns a re.:icmLlarn.:e 
10 a red Ule1worrl1t.L'ic conjunctiva. The natural angle formed by the ~kin of' the external 
mcatus and its continuation with the dermoid layer of 1he mcmbrana tympani is oblite . 
rated, or nearly i:;o, liy the pn.::ssurc of the exudation inside the cutaneous tissues. But the 
exudation may bl· l'O great <.111d may ha,·e ~o narrowed the cnn:tl of the mea.tus that only a 
S}llall part of the meml>rane <'an be seen, its appearnnce depending upon the part ~ren im1l 
the stage of' tlic afk(.'tion. The acute sta~e being neglected, it pa:-ses gradually into ti 1· 

c!Jrouic form, in which there is generally little swelling of the lllC<ltUS, po:-:.i;:ib\y here !\Ht( 

there slightly mac<•r:1ted Ol"pus.conrecl spots which bh•cd easily on being acted on by tlie 
speculum, or bro\\ 11 1 badly·!'-mclling crusts standing upon half'.dricd secretions. The 
amount of secretion~ rnry from a moisture discernib le at the ('xternal opPning of tLe 
meatus to three or four ounces daily of a high.~mclling yellow clii:;charge, and changes by 
the st•asons and othl"r iufluentl'l'. The alarming rc~mlts of the attl:ction are depcnclenr 
upon the co111 i111tancc of tlii.:i otorrhoca, which, if' of long standing, may cau!'e opacity or 
th ickc11ing or tlic 1111·111lm111e, poly pi, maceration or the surrou nding tissues, with ulceration 
of the m(·mhn111t· and its t·on-.equcnces. inflammatory and purulent proce~ses in 1he dma 
mater aud its :-;inttM•:.;. Tli~·::;e latter are especially frequent in rhiltlren in whom the con-

dit'~'ll11~ :~:~;1~1l:sit~·:~;." 1~; 1i~o;i~rj1fl~1f~: 1 ;~~l~:!~;1~~~~~~~ ~·;~ t~:~--y~watul' from that of furuncle of the 

~;::.t~~:~~·:~;~~.~~:i·~~:~I',~~~i{[:~;:~:lTi;;::~~:~1~~T?·Ii!.\\~~~!f ~t~,~~~j,:~;~f ;;:~}J~~:~~ 
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dcrmoid CO\'ering: of the memhrnnn tympani in furunci(•, the ~amc layer in otitis cxternn 
lrnving the appear:l!H'e of t.lu• re>st of the meatus. 

The cans<'S of' inftamm:uion are the pas~ing of any aeute or chronic ('xanthcmata to the 
mratus, irritation or injurief' to the car, as by the application of heat or spirits to the 

~.~.:~~.~s(s t!~~ :~;1~~ll~1~1~~~~~:.:etl~~ i1~~~~~\~;~~~t~~. l~~~s~~~~ ~:;11t;·1i:~i•; ~~~~~~;! tiltu\ 1:~;~:~1~~1~· acf~!~ 
washing-, the prPH'nt•<• of fungi, and, in short, anything ca.using a congestion and irritation 
of the lining membrane~ of the meatus. 

The a11Cction may run its course in ten or fourteen clays if the purulent stage has not 
Leen reached, Uu1that8tage ha\·ing super\'e1wd it lasts from fi"e to tight weeks generally. 

The prognosiR in a wrnal primary c:~~e under treatment is favorable, but rdapses are 
common. The forn1 following an acute cxanthem is very different, as should the middle
t'ar intlammaiory proce:<:s be well developed, and tlie membnu1e mud1 affocted, the cliances 
of f;aving an entire mcmLranti a.re lessened. 

The treatment. is etiological. If there are foreign bodies present tlicir removal demands 
your first attention, and after this the prevention of any purulent a<'cum11 latio11 and the use 
of frequent iuj(•ctions; of warm water are the chief treatment. 81ioultl the swelling be 
great, scarification of the mcatus. or an incision and abstraction or blood by the Yac·uum 
speculum, seems to be of more use than any other means in causing a speedy sub:-idence 
of the thickened membranes, which you may also ass i ~t l>y keeping up a pressure on the 
circumforenct: of the cannl by charpie gently pressed into tlie meatus, bein~ careful that 

\~·~1~~;~ri;;1:i~~~~:<~~~~:~~ 1 Its"~11:~~.'~:~: ~~~1 t~i;st~~.~~'l;1~~~:~~e~~o~:~~Ii~~~ 1 S;~\,-i~~~;~t ~~il~~:ei~ 
a favorite means of remedy with some, and in the rdicf of pain, or as a. means of gi,·ing 
exit to nny exudatio11 which may have passed towar<ls the ma.c;toid process, is \·ery useful. 
] t consists in making an incision down to the bone o,·er the ma...::toid proct•;::;s, at a 'listance 
of from half to three-quarters of an inch from the auricle, ea.rcfully avoiding, if possible, 
se,·ering the posterior auric11lar artery. The application of lceche~ in front of the tragus 
(should the patient be too timid to allow of the abstraction of blood by incision or scarifica
tion) is advisable where the 1min is severe. During the 1~ainful stagl' no strong nstrinl:?;ent 
lotions must be used, those of a sedative nature being prelerred, as morphin 1 in the strength 
of gr. j to aq. dest. ;5.c:s, or sulphate of atropine gr. ij to :§:j. This ~iage Ut!ing passed, the 
use of the customary astringent lotionS-alum, sulphate of copper, sulphate of zinc, in 
solutions of from one to four grains to the ounce, 01· nitrate of silver of from ten to twenty 
grains to the ouucc-arc, with attention to any compl ication of the middle-ear apparatus 
and to the diathesis present, sutllc ient to insure a fosorable cour~c. Should the affect ion 
liave Hf:sumed the chronic form, stronger solutions of the ast ringents mentioned ought to 
be employed; and the keeping up of a counter.irritntion Uehiud the mastoid by tincture 
of iodine, cantharides ointment, or other irritant, will be found serviceable. 

PoLYrus. 

Aural polypi gcut'rally show themseh·es during a chronic purulent discharge from the 
tympanic cavi1y or exlt.!rnal m<!atus, and are not only caused by such a cliseha.rge, but. a.re 
themsel\'CS a means of increa::.ing it by furnishing an additional secreting surfacE>, and, by 
preventing the exit of clischarg<', keeping the 1iar1s pressed upon by the pus in an un
healthy irritable condition. They are of diffCrcnt forms and appearances, being of a 
li\'ely red, rieh in blood, soft and easily bled by touching, or ti rm and soli<l with n glancing 
surface, grape-like or raggt'd, so small that their presence can only be determined by a 
careful inspt'ction ol' the deeper parts, or so large tha.t they pro1rude from the meat.us. 
Their positions an• as rnried as their forms, as they arise from any part of the metitua or 
lympanie cavi1y or membrane, the different authorities not Leing agreed as to which are 
the most fn·qu('nt. sites. l lappily their diagno~is and treatment arc the same, the former 
being their capability of displacement by the soulld 1 and 1lie \alter their remo\'al either by 
caustics, a ... tringents, the forceps, scissors, knife, hookR, the galrnnic caukry, or Wilde's 
~narc. If the polypus is sensitiYe, which is not usu:illy the case, rrnd the patient will not 
sutJCr the rrmond by instruments, the application or undiluted liquor plumbi, or alum, or 
tannin powder, regularly for a time, care being taken that each new application meets 
with a clean surface, will suffice; but the treatment above all 01hers is 1hc immediate re· 
morn! by irn~truments as far as possible, and the application thereafter to the root of some 
caustic, such as acetic, nitric, or chromic acid, by means of a glass rod or a piece of wood. 
The in::Hrument::i employed for the purpose arc numerou~, thOtiC whicl1 I find most useful 
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bring " ' ildr'$ 1mare, Durham's forceps, and Hinton's forcep:;. \Vildc's snare is especially 
Yaluable, i.\$ by il~ HlC"ans you arc capable of reducing a polypus to a considerable extent 
without endangt>rin~ auy of the structures near it, while the others have the advantage of' 
c:l'•icr adaptation to an cxcrc~cnce which is ditlicult of reach in~. Should the polypus be 
nry small, or :-o ..;ituatc<l that you cannot use a cutting or tearing in~trument, 1he appli
cation of a thin layer of nitratt! of sil\·er, obtained by heating a crystal of the cau~tic on·r 
the flame of a spirit lamp and placing a probe or piece of stout ::ih·er wire against the 
lu:ntel crystnl, will be found useful in cauterizing it, and at the game Lime lin1iting the 
appli<·atiou to the dl'sired $pot. which is not so ta~y when so!utio11.5 are employ(•d . After 
1he remornl of the polypus the dist!ai;e, of which the growth was only a :.ymptom, mu::.t 
be attended to. 

An·1-:cTIO~s OF THE illrnoLF. EAR. 

Injuries to the men1brana tympani.-Rupturc of a hr·althy tympanic mem
brane is usually caused by the i11trocluction of some sharp instnnncnt through the external 
meatus, the effOrts to extract some foreign body from that ranal 1 or by a sudden concus
sion Mer the auricle, as by a blow from the hand, the unexpected explosion of artillery. 
or such like. The diagno:--is of rupture in such is easi ly a"Cf'l'tained , but 111edico-le.2al 
questions sometimes arise in whi<.:h it is n(•cess:1ry to determine whether a rupture was 
en.used by a blow on the en.r or was present before the blow was given1 or whether the 
membrane was in such an unhealthy condition that it would be t'fL'iily injured. The rup. 
ture of a healt hy membrane ca11s<·d by a blow i!' usually a long gaping tear,-the gaping 
depending on the action of the radiating fibres of the middle layer,-the c<lgf's of which 
h:n·e a coating of blood upon them. The rest of the membrane is hf'ahhy, free of thick
ening, opacities, cretaceous or other deposits, tl10l1gh possibly hypera!mic. On pa"o;ing a 
current of air through the Eu~tachian you hear n continuouio"I broad soft sou1Hl 1 unlike the 
broken hi:;;s from lhe perforation of a diseased membrane, unl rss some Lime has elapsed 
since the rupture was made, in which case infiltration and exudation may have occurred, 
giving the appearances and sounds of a diseased membrane. The prognosis, unless pus 
lias formed to some extcnt1 and deafness to a considerable extent is present, is Yery fa,·or
ablc, and the perforation will be quickly healed without further treatment than keeping 
the membrane protcrted from cold. Should, howeyer, considerable deafness and tinnitus 
hrn-e occurred from a blow , either with or without rupture of the membrane, the progno
sis is unfavorable, as probably the stapes has been driven into the labyrinth , tearing the 
llt'n·e-fibres and possibly remaining lixed there, and you must keep the patient a length
ened time under observation before gi\·ing- nny opinion of what the results will be. 

Infi.ammation of the membrana tympani, or myringitis, is probably 
always associated with some afft:ction of the internal or external parts cont iguous to it. 
The diagnosis and treatment will be fouud in th!! description of inflammation of the 
external meatus. 

In examining the mcmbrana tympani the points to be not.cd are its color, transparency, 
lustre, light cone, inclination, curvature, entirety, tension, whether adhesions an: present 
or not, and the position of the malleus, especially of its short process. For a full descrip
tion of these we must refer the reader to Politzer'~ 'Beleuchtungsbilder des Trommelfills 
im Gcsunden und Kranhn Zustande,' "Wien, 1865, but tlw fol-
lowing short note of changes socn in the most common affections :F10. 114. 
in which it is implicated may be found useful in diagnosis. Jn 
acute inflammation the membrane is smooth and f!"listening1 and 
more or le~s reel according to the amount of hyper::cmia pre:'ent. 
\\'hen the mucous layer is hypertrophied, and accordingly a greater 
amount of secretion present than in the normal state, the membrane 
is les.5 sh ining than natural, and has a whitish-gray parchment 
look. If there is a considerable accumulation of mucus which has 
lain in contact with the membranf' for some time, it assll!llC!' a 

;~:~11~1:1~~~>:::~:·1 \~:c~~~~·i~~~11~11~ 1~~~:~~;utr~1 ~1 t~1:e~1!~~i;:~ei~e~>~:~~ ty!~::~~:~:~~:gm~~b;;~: 
upon closure of the Eustachian tube, adhf'sions to the other walls tlon or pa.ru lo each other. 
ot' the cavity, accumulations of pus, mucu.5, or tumors, internal or (Rightellr.) 

~;:~~~:a~n~ ~!~~1 c~1~-;~\~u:~.~~~~·~~:~;ti~;\:;int;i:~:::~~:o~fs t~~0se:~~~~m aural cliniquc. The 
fact that usually only one eye is brought to bear at a time on the m ·mbrane makes it 
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~l:~lj'~~~~~~~ tl~~· ~~:~~:;~~<'~' i:o r~l~1~lfr:<lofti~~isJ;~~~.~:~,~~u~;~1~~·~~~i~:~~·1 :~;,.~:?i i:!1~::~r~f' i : 11:' 11;;.~ 
onlv. 

Chronic perforation of the membrana tympani i;;;; 01w of the mo!lit. common 

::~,~,1 i;t~~.c~1·b~ 1~h~a;p::~11:: !~i~~~/~~k ~\~~ t~: ~~~~~11~1tc~~ d :.~~~~· ad;~;:.~~:s o~·f a~!~eb;~~~~\~~ b:: 
~~~: 1i·:t1~~1t J~~:t~:i1:1;l~ca~~l:~~~~~~:~:~.~~~ b~~~t ~!~~~o~;.'·:!:~:i1~~ ~1~u~~!:~~ !~~·~:r ~~~~f ~<J~~~~:; 
bag, as dt'scribcd under malformations of the external ear, or by pa:--sing: the E.m;tac•l1ian 
catheter and forcing a current of air from the mouth or rrom an India-rubber hag through 
the catheter. By these three last methods you will obtain-the Eust:whian tuLes being 
open-a sotmd more or less of a hi~sing <'haracter, tlepending upon the rush of a column 
of air through a small orifice. The usual caw:;es of the perforation of' the membrane apart 
from those of a traumatic oi·igin are scnrlet fe,·er, measles, tuLcreulosis, and any greatly 
debilitating affection in which tlw mucous membranes :we affected. 

Tlw prognosis is regulated greatly by the dyscrasia present, but it ought always to be 
remembered that a perforation may heal without leaving any disrernible pathological 
th:ll1fH'S, :md without in the slig-htet't recognizable degree le.:ieening the power of hearing. 
The hopes for such a happy result nre the ~realer the shorter the acute attack which has 
eam~ed the perforation, while it is rare after a chronic affection accompanied by otorrhrea; 
but no opinion ought to be haznrded till you ha"e carefully wa~hcd out 1he ear and seen 
1he extent of the perforation aml los:":es which ha,•e nlrencly rc.-;ulte<l therPfrorn. The 
proec~~ of healing is known by a gradual diminution of the secretion and of tlic perforation, 
the cicatrix being formed hy the dermoid and mucous layer:":, but of a much more delicate 
structure than the natural layers. and not separnble into Jamin~. The hopes of cicatriza. 
tion are at an end for the time when the edges of the perforation bec:ome cicatrized and a 
gap still remains, but a new impetus may be given to the regenerntion by any future 
affection which causes a hypera:mia in the part and a softening of the cica.tricial edges of 
the perforation. 

Jn the treatment of a perforation the rule is to close it if possible, on nccount of the 
expo:-.urc, caused by the perforation of the tcn<ll'r mucous membrane of the tympanic 
CU.lity to cold air or water, dust and 01her foreign bodi<•!l.. These by tlieir irritation nrny 
cause a purulent dil"iclrnrgc, and that being once prf'~t·ut may lead to results of the mo.:!t 
di~:t~lrou:s nature. But if the perforation have existed some time, rrnd be of considerable 
extent, the queRtion aris<.'S whether the closing of the perforation will not impair the 
patieut's hearing poweri and before doing anything to close t<\t1Ch it is advisable to tem. 
pornrily clo:se the gap hy a drop of glycerine or other tiiil'k fluid and J1ote the effects. 
~houlcl the re!-iult be to le~sen the hearing power to any consicltrablc exit.mt, you must 
carl'full_y tonsider the probabilities before determining upon your action. ""hile the 
atfC.ction i~ still in the acute stage, the heping of the parts clean by gentle injections, and 
the u~c of' some sliglit a:;tringents for the purpo.;e of reducing the secretion of the mcm. 
branf' and bringing it into a more normal condition, are all tlml arc n.•quired, with the 
use of a little wadding in the ear when the patient j?Oes out, unlt.'":5 the weather i:;;; very 
mild, when the latter may be di~pensed with . Should di.;clrnrge be pre;;:cnt which by 
some means has become thickened, and by its presentc closes or tends to close the 
Eustathian tnbe, l'olitzer's operation ought to be done now and a~ain; and if thi:;; is not 
sullicicnt of in•elf the softening of such an accumulation by an alkn.line solution as bicnr
bonate of soda 38s-3j to an ou11ce of watf'r, and then the l)olitzN:Hion will suffice to 

~~·111;,~;~est ii ~~1111~11~0~11~~ ~~~e:1 ~~~fi~ 11pec1~f~1·~:1~1~0 b;1 ~~~ ~ p;~;;~~~ti~1~r:~r~~~!.~1~ ~·t~~ i t~·~~=f·~~~ {i l~~:c.~ 

~t,~::~::~i{~~;~1':~::~~~
1

1~1: :~,
1

1;:~~:~~::;~i2:;:'.~~,:~
1

~:~~::~~~1::::i;.('.:£~~:;:·::;:,:;!~·~:.:~~~ri·::~;r. 

~g~~~lt~~~~~~~E:~~lf ~~~~~~i~~~ 
n1tendant. The conclusion as to whether it will be of be11clit or not mo:;t only be arrind 
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at after f:.evernl attrmp1s ha\'C been made, chanJ!ing: the point of pn·ssurc and n<hl.ptinJ! it 
more clo:-:cly to tl1c rl·mna11t of natural membrane :\t differ<·nt point:-: at c:ich atlt'mpt. 
"'hC'n it ha .. 'I ht•cn used for some time with Ruccc,.;s tl1e pati1·nt fr·<·I-; it very inC'o11n·nient 
to be without it. If fo11111l of service, it ou~ht not to be worn aho"e an hour or two at a 
timt• for ~ome flap, J!radually increasing the duration of its application, but always remO\'
ing it at 11ight, and fhl" pa1i1·nl should be directed 10 attC'1Hl to the most pl·rft•ct rlcanline;;s 
at ''a<'h n•Jll•\\'a\ of' the w;1cltling. llow the artificial ml.:'mhran<' acts is still a matter of 
douht. 1t is con~iden·tl that it is a support to the o~i:;id<'s arnl mcmb1w1cs, and this is 
prol.mhly its a<·tion in the majority of c:1se". From ob:'Cr\'ationl'> at the diflCrent po,;:i1ion;;, 
in which they inl'rt'a"'c tile hearing power, l think they may have also a resonaling 
action. 

Artificial perforation of the tympanic membrane.-lla\·ing: spoken of 
the mca11~ of clo:-;i11g ft perf'ol'ation, it is eonn~nil'llt here lo ~pl'ak or artificial perforation 
of the lll('lllbmne. The operation is rccomm('ndl'd in l'<l~CS of acC'umulations of pu:; or 
mucus witliin the tympanic ca,·ity, of impassable s1ri('f11r1• of' the Eustacl1i:Ln, of thichning 
ot' tliC' nwmhr:uw, of adhesion:' of th~ membrnne lo the tympani(' walls, in ca~es of tinnitu!:l, 
and in (•:1,..(·s where no be1wfit is derived nfkr prolonµ:l•cl use of other curative meaos and 
the cli:ignosis is not ek•ar, but the acoustic is not mul·h affect<•cl. That henefi1 may be 
tleriHd ill ull such east•s cannot be <leniecl, but unhappily we are uot yl'l in a posilion to 
say that pl.:'rforation will brndit 1his or that case, t•xt·ept in c·a-.;cs of aecumulation. The 
point of operntion is dl•l(•rmined in cases of accumulation hy the point of the membran~ at 
which bulµ:in~ is pre ... ent, while in other cases a :'pol hehind the manubrium i~ usually 
cho:oen. BringinJ? the nwmhrane well into \'iew by the usual metl1od 1 the operntion is 
made hy ml•ans of one of the numerous in~truments "lti('h haxe beC'n propo:"e<l for tl1e pur
pos:e. Jf' ii i!'I nwrcly as an cxperimen1al proct-eding:, IO cktrrmine whether an opening 
will bC' of benefit to the hC'nring, or for the purpose ot' allowing the exit of pus or mucu;;., 
a !l.rmdl, plain, double-edg:ed scalpel is all that is requircil. llavinJ? made the opening 
sulliciently largr, you remo,·e all impediments to the pa;;.sa~c of' ~ound by ('tl.U~ing an air 
douche lo be pa;.;sed lhrough the c:n·ity by one of the ui:;ual mc1hocl~ 1 having, if necessary, 
pn•\·ion!'lly sot'icned :my aecumulations. It IJeing thus empirically determined 1hat a per
m:mrnt opcninJ:?; in 1he ml.:'mhrane would be de~irahlc, you atkmpt lo keep the opening 
from closing by a bougie or Politzer's eyelet, by making the J)('rt0ration by the galrn.no
rautcry, by rPmovi,.ng a part of the m:dleus with a portion of Iii<· membra,nc, by 1he constant 
U!'le of' the :~ir douche, hy repeated removals of the cientricial mt·mbmnr, Uy digestion wit Ii 
pcpsinc, acids, &c·. But as yet no method has been proposed which acB wjth certainly of 
SUCC(•SS. 

The ordinary affections of lite middle ear which the g"<'nernl practitionl'I' will be c:lllcd 
upon to treat an• included under the title of'" catarrhal affocLion~," and may be of an al'UIC 
or chrouie cliaraclcr. The principal objl'Ctivc symptom~ of acutf' catarrh arc n h_vpera_'mic 
swelling of the mucous membrane, with an increa,,ed sN·rNion therefrom, the pharyngeal 
mueous membrane near the orifice of the Eus1acliia11 tub<' leadiug to the affocred car being 
nearly always implicatl'd. This state of the mucous memiJranc ~i"es to the obsc1Ter who 
passes a cmrcnt of air through 1he Eustachian tube and li:"itens by mttath of an otoscope, 
one end of which is placed in the meatus of the patit•nt and the oilier in his own, sounds 
rangin~ from a h:Lrsh dry sound, like 1hat cau~ed b_v disLemling a. dry bladder, to a lrut! 
mucou..- r:tle. The tympanic membrane rn.ril.:'s in appcara1H'l', according to the sta)!<" of' 
the atti'.>ction, from that of a glancing polished copper plate to that of a d111l wet bladder, 
from which all bright reHex has gone, correspond in~ to tlie dry and infiltrated ~tates of the 
ti~SlH!S. A more or lt·=-s obliteration of the mallcus may be pre1'l'l11 1 depending upon the 
pas:.:.agr of' the exudation between the layers of' the mrmlw:me. A bulging of the membrane 
will be observed .!lhould an accumulation of Au id lia\'C ta.ken phet> I<> a c·onsiderable extent. 
The chief' subjective symptoms A.re a pain in th(' dC'pth or the ear, which is i11crcased by 
every motion of the parts, such as IJy coughing or 5wallowing-, an irnpainnent of' hearing, 
a foeliug of heaviness, f'uli.H~!'IS or pressure in the car, ol'H·n dc1'Cl'ibed as a 11 drop of water 
in the l':w" tiunitus of various characters, as singing, knockinp;, or surgintr, 1he position 
of whid1, whether out,;:ide or inside the head, the patient cannot always tell, gidtline!':S, 
confu..,ion of thought, :rntl other symptom.;; of pre~.;;nre. The :i.uhacutc form is merely a 
combination of tlie ~:unc symptoms in a milder degree. If the ca"e is properly aw•nded 
10 whih• in thl' a.cute stag-e no gra\'er clisturbanc·e~ of the or~mnis111 ought to arise, but it 
must always be r(•nwmbered that the tendency of' the affoclion being to 1hic·kening and 
ewelling of thi• membmues implicated, odhe:-:ions and i::olikring:..- arc apt to take place 
between the clo~ely situated delicate structures of tlte tympanic carity. The general po:si-
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lacu!Ly of the ~ouml-conducting apparatus mat<:ri:dly inrerf'cre with 1hc h<>aring capabilitiP.s. 
This chronic form, once es;1abli:~d1ed, is most ol>s;tinntr to treatment, :rn<l !t>ads to incrc-a"e 
of the deafness, which depends more on the locality of the cl1angps than on their C'xrent. 
Jt also causes an increase of tht' symptoms of pressure, the tinniius 1.ossibly beeoming !'O 
hara!'!'inµ; lhat per!'Cms kL,·e been known to have committrd sui<'ide to e!'C'apc from it, and 
often causing !'uch cleprc:;:sion by the effects of thP \'Crligo a11d vomiting which it occasions 
tliat :in inclination to rei-ort to intoxicating fluids is tlicn·hy a.roused. 

The prognosis is generally fosornblP, but the trcatmc·nt is prolollged over such rin 
r.xtent of' time tliat the patient frequently ceases to attend hef'ore r<-·:<toration is acC'om
plishetl, or aid is not sought in time to prevent changes which, luwing once occurred, 
cannot be undone. In these cages we must t•1Hl<•a\•or to stay the course of tl1e dist.';1,.;c, 
which if left to it!'!elf will certainly lead to total dcafne~s. The older the patient, the 
more chronic the affCction, a11d the greater the cliangcs formed in the tympanic cavity, 
the h•s.s hope is there of a ~ood rc,.;ult. If the tinnitus is continuous and has l>ecn pre,.;ent 
for some timr, the prognosis is unf'nxorable, eYen although under treatment the hearing 
power iti impron~d, while if 11early total obliteration of the ca\'ity has occurred, e~pecially 
if ehnlky deposits an~ present on the 1ympanic membrane. a farnral>lu progno::-is is almost 
negati,ed. 

The treatment, be~ides 1hc constitutional and hygienic, con:-;i1'1s in local bloodletting, 
while the pnin and hypC'nemia arc present, the application of the air douche. tht• inj1•ction 
of medicmnrnls to the J-:ugtnclii:m tul>e and tympanic ca\'ily, tlH• trt'atment of' any naso
pharyngt·al affoction which may be pre$enl, anti die pcrfonnancc of difforcnt opemtious 
on the sound-conducting apparatus. Two methods of' p:1:-;::.ing a current of' air into the 
tympunic Ca\ily through tlw Eui-tachian tube have been alrrn1ly dt•i"cril>ed (p. 283) . The 
Jl:l1'l'Uge of tlic Eusrncltian rathetcr, used either for the convryancc of ajr, lluids, or vapors, 
or for lhc lil·lter f?uidanc·e into an<I through tlit' tube of bougic~. (•Ja;-;.tic catht.'ters, or instru
ments fol' el<'~lrical purpose~, is Ly no means so difficult as is gl'lll'rally Lclie,·ed. The 
sil\'{'r c:ithelt'r with au ol>tuse nngle of from I J0° to 120° . jg, J find, lh<:! mosl generally 
11:-cful in tl1u hands of' those :1ccur-1omc<l to pass it. The caoutchou(' ones arc apt to lireak 
aftl'r !Jeing: used sonw time, and do not <:Oll\C)' to the operator sud1 accurate knowledge 
111' the po:-ition of tlie b<·:1k, in relntion to Lhe stnu:turcs onr wliith it pa1<se:;, as tho5e 
rnm1 o~cd of metal, altltou)!h the ci1outchouc are less likely to mak<-· a false pa....,sagc in the 
hands of nn inexperienced operator. The pati<'nt OU)!hl to l>e placed with the extern:ll 
01w11ings of tht• narcs horizontal and opposite to tl1e right ~lionldt•r of the operator, who. 
tilling tht' point of rhe no::e upward:; by the fingers of' the lt•ft hand, 11i::;clo:"es tlie ca,·itil'5 
ul tl1t• n:ucs more fully, upon the floor of one of whirh h<-· plac<·s tl1l' beak of the c:.ulwtcr. 
Keepin)! th<' lwak on the floor, he passes it through the ravity anti onwards acro~s the 
pharyn:real i-p:Wt'. till it comes against the po1-lerior pharyngeal wall, which, in its normal 
ro111lition 1 gi\'1·s him much thr ~ame feeling of rC'!'istantc which he recci\·es on pre$~i11g 
the taliH.:ll'r ag:~iust the reuse open palm of the liand. Dmwing- the eathelC'r towards him, 
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pioposPd Uy Bonncfo111, whieh consists in turning the l>C'ak of the catl1ctl'r from 1.lie pos-
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throuµ:h th(' nO:"ttril COtTC:".JlOnding lo the Eu!'lachian tube, into which you d<"sire to intro
duce it, by u:-;in:;?; a cnthetrr with a longer cur,•e you can reach the mouth of the Eu .... ta
chian tulH' from the other nostril, or you may pass it into the tuhe from the mouth. You 
know that the nozzle has pa..;:<;ed well into the mouth of the tuhc by the position of rhc 
ca1heter not being <li,.,turbed when the patient ~peak;; or swallow.;, hy the fact that the 
nozzle" ill not pa:-:" furth<·r upw::ml~, and c~p<'cially by the fact th:~I on hlowing air into 
the catheter, either by mouth or I ndia-rublier ba):!.', you reto;rnize it1' pa:-... age into tlie 
tympnnil· cavity ol' th(' pn.tit'nt by having pla('cd a tube of communication from his meatus 
to your own. Jn chil1lren the ontward turn of the ('ntbctrr is u.;.nally more limited in 
extent than in tlic adult, in wl1om it is generally from a fourth to tlll'{'e-eighths; but a 
latitudr must be allowed, as the formation of the part ' ' ari<•:<. Tn n. 11t•w patient, if you 
wisli to pa:-1::; the rathe1er into the Eustachian lube, it is :uki!'able to try the right e:idc 
til'$1, a" it will he found usually easier to pass on that sidr on account of the septum 
µ:ently illcliniug towards the lt!ft. Tito mislake generally mrul<· is !hat the catheter is not 
brouµ:ht f:ufliciently forwnrds after h:wing reathcd f11c po;:te r ior plmryngl•al wall, ~o that 
tile lwak falls into the dt.•prc~siou po~terior to the openinµ; of till' tube. But this may be 
ea:-iily averted by atll'nding t0 the directious above gi\'e11 a" to Ilic foeling pres~ure or the 
cun·e on the hal•k of the :;;cptum or ~o!t palate before turn inµ; tlte beak 011twards. 

Dr . "-l'ber-T.,iel, of B<·l'iin, has lME>IJ introduce<l a ~mall da~tic cathC'ter for the purpose 
of ~ecurinµ: the pa<:-:agl' of injections directly inlo, or the rt'lllO\al of accumulations from, 
the tympanie <·:wity. This is pa<: .... ('(l through the u~rnd siln>r <'athe1er a~ a director to 
thl· tube, and ha' ing thu", on its exit from the ~iln•r cathet('I', obtained a po:;ition in thl! 
tuhe, it is pa"sed on with a liHle care through the tubr and into 1hc tympanie cavity. 

The injt>ctions pas:-1ed through the C'athetcr consist of pn•par:Uiou~ of pot:hs, ammonia, 
iodine, nwrcury, sih·er, zinc, alropine, chloral, &c., in solution, care being taken that the 
fluid i~ lukewarm at the time of cntranet>. 

The IOllowing ~olu1iom~ may be found useful: Sulpliate of zinc in rnrying strengths from 
one to ten g-rai11~, of muriatl' of nmmonia fin: 10 twl'nty :;rrain!I-, of iodide ol' poias,.ium ten to 
six1y grains, iodine one to Jin• grains, chlorate of !'Oda fh e grain;;, to the ounce of distille1l 
waler. Bl'fore u:-;in~ thl'lll a lways see th:tt the tube is pl:n·io111' a11d ch•tu·cd of mucus or 
othn n·mornble ob!l.trnction to their cntra1we. Tlwy me prolmlJly n10st useful when 
employed C\'Cry Sl'eond or third day, for from three to t>ight wccb, after which an inkr
''al of a month 01· more or rest is advisable bl'forc continuing thl'ir application. The 
injcttions tliro11zh 1he ela11tie catheter, passing direclly into the 1ympanic ca,'ity, ought 
to be much weaker . 

Should ObJ<'l' tion:s he made to the passing of the c:\Lhctcr, so that you cannot use it in 
pas:-in~ fluids 01' vapor.s to the ear1 t l1e in~truction of the patient in doing Yal,::;aha's me
thod of inflating th<' tympanum, by "hieh he may drive steam, impregnaied with a little 
iodine and acetic ether, will f:Crn• the JHirpof:e. The nwthod of doi11g f:O is as follows; 
H aving- pla<'f'd from ten 10 twenty drops of a solution consil"ting of equal parts of linclure 
of iodine nnd a<'clic ctll('r in a pint of hot water, the patient inhales a mouthful of the 
i:;tl'am, nml, ha\'ing closed !he nostrils with the lingt•r:;, makes a ,·iolcnt expiration, keep
ing the mouth arnl 110 .... tril~ firmly closed. The steam l.Jy thi;;. forcil;le expiration is dri \·en 
a~ainst the wall~ of the na~o-pharyngeal spacl' and mouth, and the Eustachian tubes being 
the only !'IJO!s for exit, rushf·s up thf'se and fills the tymp:mic caxity, asen::"ation of l'ulness, 
and pol"sibly warmth, being felt in the ear by the patient if the operation lias succ<'eded. 
This ought to bt• done ~Cn:"ral times at a sitting, 1he patient swallowing beLween each in 
halation. But should tlie Eustachian tubl's be not rendered J){'rYious by the force used. as 
is not unfrt>quently the ('asc when the mucous membrane iR considerably swollen, the 
catheter must he rcsort<>d 10, as by Lhe passage of a. cu1·rcnL from and India-rubber ba!!; 
dire('tly through the cathl'tcr to the tube an obstruction which will not give way to Yal 
salrn's 111c1holl will be o,·creome. 

Tiu· treatment of' thl: naso-pharyn~cal space consists in topical applic:~tiou 10 the mucous 
nwml;nrnc of tile space of astringl:nls stu.:h as n.lum, tannin, or nitrate of sih·er. A ,·ery 
11::-cf'ii l form is the dntwi11g of a solut ion of alum up the nostril..;, nllowing it to pass _ back 
into tile pharyngeal space, l.>x:pectorating it, and 1hcn blowing- the no::<c ,·iolently. When 
the alum is thought not 1mfficient for tlie condition present in the pharynx, a nitrate of 
!'.ih·er solution of from 3s!'-3j to the j of water applied to the phn.rynx , and especially to 
the mcmbmnc round the Eu~tachian regions, will be found a valuable agl:nl. The patient 
hl•ing seated so that good light is thrown into the mouth, and the tongue being depressed 
by a ton~ue spa111h or the index finger co,·ered by a stall, he is d~•.;.irctl to take a deep in
~piration, at which moment the surgeon takes the opportunity to pa<:.s the bru::.h, which 
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be rrtomm('nded. 
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operator . a curr<•nt of' :;ome a:-.Lring-ent solut ion up o ne 110~1 ril anti so into the other, the 
ol1.-1ruc1ion 10 it s exi t from the 01hcr no~tril by th e fi11w·r" rl'~ulating the fo rce wi1h which 
it arts o n the pl1ary11~<.·1d wall~. But it is so diflicult to r<'gulate !lmt force with the r e
siHance of' tlu.• Eu~tadiian tubt'S, that the fluid may pa.">s int o the tymp:rnic ea"ily with 
such a ru ~ h a~ so meli nlC's to do serious dirnrngc, anti accordingly I would not :.uhise its 
bein::r uppliccl by those unaccns tome<l to its use. 

Tli <' opl'ration!'I on the tympanic mcmbrnue and st rurrurca of the cavity are perlOration, 
di"i ~ion of adheRious and !cnotomy of the tensor tympani . The pe rlOration of the mem
bratw has bt•(•u ::poketi of at p. 293. The division of" :vll1cRio11s :u11l of the 1€'nsor tym
p:rni is ma!IC by s mall eunNl bistouri es or by rc\"O\\'ing- cunin_g l1ooks ma.de fo r the pur
pose. Those of \\'dwr-Licl , and Gruber, will he found mo~I usPful. The drtcrminn.tion 
of adlu:~ion:;:, with thei r exac t positions, is best made by using Sieglc's pueuma.Jic specu
lurn, by which, on ('rt•:iting: a \'3.Cmun in the meat u::., you nre :~ble to 1iotc what part of the 
m~rnbranc is bound down and does not fall into the \'i\cuum with tl1r re~t of tl1e membrane. 
It require~ a co11~idera.bl_v lengthened expe rience in aural diagno:;is 10 be ccrrain of the 
Jl(•('f'"'«il\' for or arh·anl:lg'I' 10 he dni,·ed from !'luch opcrntion1i. 

Otitis media or purulent catarrh is merely a higher ::ml<le of inflammatory 
mucon1' dif<dmr:i1·, but it has always a mliCh 1nore unfa\"Orablc prognosi::; than simple 
catarrh. The ~y mpt om" are mud1 the sH me as in si mple catarrh. but more \'iolent, be ing 
m·comp;1 nie<l wi1h fWHrl.' pain. fc ,·er. and ne;wly ~1lways lf'ading to perforation. Thi;;;, 
should tlwre Or an arcumulation of considern lJl e extent in the c;wity, is to be desi red 
rnth{'r tlwn fi.·:u·t.•d: het.·au~c l'.'houlcl the membrane not g i\"e w11y, as i:. apt to be the case 
inn thitkt.·1wd mt·mhrane from chronic catarrh, the pus i:-; apt to find il!-i wa._v through sonrn 
of the mauy pa.:-~agcs which often exist between tlic tympanic and cerebn.~l cavities, and 
so cause nw11i11~dti s . 

The trcatmt•nt i:'l cond11cted on the u::ual principl eSl . Gin the pus every opportunity of 
free ex il, 11ithc 1· by nat11rnl or artifici:\\ channels, and thus all:iy fe,·er and pain and sa.vti 
time and ti ssue . L1•cc li cs, opiates, purgati"·cs, and wann-water injections inlo tl1 e mcatus, 
ket'ping Ilic Euslnd1ian open so as to l1a rn a natural drain, if ncces~ary, pC'rfomtion of the 
mcmhranc at Lia• point. of bulging, and when otorrhu·a has occurrr d regular sy ringing of 
the ea r with luk ewarm water, to which an antiseptic or astringent has been a4lded, a.re 
what arc gt•1wr:dly found successful. T o make the a~tringt>nt employed pa:;s into the 
ca,·ity and throuzli the Eu::- tachian tube it is USlef'ul to fill both canals with the astringent, 
rau:;ing- the pa1icnt 10 keep it there till you p~s a currt nt of air thrOUJ!h the Eustachia.n, 
on whit"i1 the fluid in the external canals will rush into l11e c:L\·ity and Eu:;;tachian; or hy 
dri\"ing a cm-rent of fluid with or without medicaments throu~h the E11::;tachia.n tube :md 
tympanic C'a\·ity from one :o;ide or other. In addition 10 the local treat ment that of the 
<·on~titution mu ,..;t he a1t1•1Hled to, the residence of the Jmti<.• nt in such chronic <li ::iclw.rgcs 
bei11g of P"perial importanl..'C. 

The pus catarrh of children is often mo>:t in~i<lious in it s progre5s1 and may 
raul\e g:n·at i11jury IJt·lore its pre~ence is suspected. Till a tlicirharge appears, probably Lli e 
rnr ha.." 11ot been looker! upon as tile seat of" any dis(•asc, on aCl'Ollnt or tli e ch ild's i1mbili1y 
lo lol'alizt.' i1s pain or it'll of its deafness. The sc reaming of tl w child when pus has fo rmed 
is loud and persC\'l.'riug, especiall y at nig:lit, is inc rca.'iccl by (•nry 111 0,·emcnt. or concus
~ion of Ili c body, e:. pt.'t ially by movement of the head, an1l abO\'l' a ll , by sucking at the 
breas t, wliith at lasL becomes so painful that the child refu ses to take the breast entirely. 
prcfr1Ti 11g lo be fed by tlie spoon. In nearly all t li e <'aH·s of suppumtion in the tyrnpanic 
tn,·ity wliil'h cumt•s before the surgeon, the JllHI li:\s already made its way throug:h tlie 
nu.•mbrane, and tin: ch ild is brought to you on rwcou nt of the disrharge from the ear. 
Should you, howcn•r, 8l'e the child before the pain is relieved, you may by the timely use 
of 1hc remPdie:;: nwutioned as useful in otitis media and the free ope ning of any cularge
mt.•nt on: r the !'11:\'itoid procc:->s, wi th, if nect>s::-ary , opening: into the ma .... toid itSlelf if there 
111• i11dications of pus :1ccumulation tht'r<', prcnmt the dcst ruc1io 11 of Yaluabl<· f< trnct11n·s. 

:~~::~ 11:,rf~l::.r:l~·u;~ 171t~ ~!:~m:~Jt!~c~;?~a;~5~carlet fe ,·cr, though mca .... lcs und typhoid fo\'e r con-

'\"hcn the acute purult'nt has become chronic there is a wid.·-spreml prejudice amongst 
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both the laity and profe""ional men aga inst the stopping of such a discharge by treatmt!nt. 
This prejudice cannot be lOO strongly l'ombated, a-: though in such chronic cases there are 
generally prPscnt ~light ilcaf'ne.;;;s and only occa1'ionally pain, we can ne\"Cr be certain that 
complil'ation,i; ari!'.ing from the couc;tant otorrl1cca, such as polypi, paralysis of the facial, 
ulcPrntion, caries :rnd i1~ rc•sult"- 1 will not occur. 

Affections of the labyrinth.-The chief symptoms of this clas~ of cases are 
great deafne~s, gradually or ,..;uddenly acquired, diagno:-ied by the patieut'~ infl.bility to bear 
the vibrating fork when placed on 1he bones of the skull, \"Cl'ti~o, tinni1m;, with po,.. ... ibly 
nauc;en, ,·omiting, nnd pain. The conditions cau~ing: sucl1 nfkc:tions t\rc bclien•<l to be 
hypcrremia of the labyrinth or hemorrhage inlO it, inllmnm:ltion of' the labyrinth, whi<'h is 
~(·nerally in children con:00illered 11n1ler the term of meningitis and malig:nant affections. 
llut n.fiCctions of the intt>rnal car are much more numerous a.;; :;ccondary affoctions resulting 
from an extens ion of di.,.ca~f' of the middle rnr, meningitis. fevers, tumors, aneurism, 
an:.l"'mia, hy ... tcria, childbi1·1h, or syph ili :s. ''"'i1.h the laU.cr, aril'ling from hereditary syphi li s, 
are generally seen the syph ilitic phy:;iog-nomy, and in nil the l':u;cs which luwe )'llt come 
before me in wilid1 the acou~tic was con.;;;iderably impain·d, cli1111g-es in Ila~ choroid were 
iiwnriahly found if tli e mctli:i were sulficienlly clear to allow of' a view or the retina bcini:; 
obtained. The trcatnwnt, shonltl syphilis be the cause, i:. uot l'ntircly hopelc ... :-;, but if 
from othrr cause:-3 is almost nil. Su-ychnia, quinine, morphia, and lol'al remedies lia\·e 
their different adrncatc . ..; . Ekctricity may be tried, hut :l !:'Ullicient number of carefully 
re<"orcled ca'1-<'S i;;; still n•quiretl before an opinion of its rnlul• ca11 be given. 

Deaf-mutism.-By far the m:ijori1y (above three-fourth.!>) of the cases of deaf-mutism 
arise from congC'nital affection", the remainder re~ulting from fever:-., teething, hydro
ceplmlus, connilsion~, &c. Tlie hereditary influence::; arc un1loubted, and when such are 
pre~cnl it it- often srcn l'ombiru.•d with retinitis pigmentosa. The pathological conditions 
found in such are chang:t.•s in the tympanic cavity wili1 drf'ects in the sound-coin-eying 
appo.rntus, abnormalitiC-" in the lahyrimh or cerebrum, e::.pt.•cially near the four1h \'l'lltricle. 
llut the inner <•:u· or cercbrnm nHl}' ha,·e no perceptible cl11111ge.:.; sufllcient to n.ccount for 
such a high deg-rec of deafnc:--~ as i,; present. The trea.lmcut is the carcfol culti\'ation of 
any remnant. of hen.ring which may b<· present, and the placing of' the child in an institu
tion for tht: etlucation of deaf muws, where by the careful watchillg of the lip::; of the 
s1waker they arc able to follow liim in com·er:o;nt ion. und l.iy a laborious tead1i11g of the 
positious in whith the orgarn; of ~pecch are to be placed in forming Lhe Jifforcnt syllables, 
they are rendered capable of answeri ng. 

SURGERY OF THE CIRCULA'l'ORY SYSTEM. 

CHAPTER X. 

WOUNDS OF THE UEART AND ARTEHIES-llE:O.IOHUllAGE AND ITS TREATMENT. 

'YOUNDS 01" 'fllE llEAHT. 

ALTllOUG11 it is quite possible for the anterior medi:t!!lti11nm lo be traversed from side 
to side by a foreign Locly without any important structure bt.:i11g wo111uJml 1 it is far more 
rommon for some ~t.·vcre lesion to be the result, such as a wound of' the pericardium, heart, 
hmg, or of the g rcnt ve1'sds. A wound of the pericardium alone may occur, und not 
prove fatal. Dr. G. Fischer has collected fifty-two reputed c·ases of this 11ature, including 
punctured 1 inci~ed, gunshot, an<l lacernted wounds, twenty-two of' which recovered. The 
chief tlaugcr of this local injury lit's in secondary inflamnuniou of' the meml.n·1\ne. From 

8~~~~ ~( ;~ i t I 1,:,~1~:~~:t!~~.1~1 ~ 11~~l:'· ~ n "tin ~~1 ~ ~1 l~ ~ ~ r~~ ~ e ~~~;.~it: 1 :n~ .~·:i~;; k ~ ~)il~~l' ~·~o 1~~1 ~I1~ ·;~t~:f !~!i1~~~~ 
C:l\"ity through the diaphragm into the pericardium by an aperture, the re::;ult of some 
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anteced('nt stab. The operation of · 1 parncentesis perican1ii" has been performt!d with 
nlhanta~e. 

Wounds of the heart itself are generally mortal, death tnking place immediately 
in about one-fourth of the ca .... es; in the bulk of the remainder after a few days; rare 

:~~~ 11j~~~)~~t~~~~~l~i~)~~ rJ:1l11~cl~)~~~~t~~~sp~~8~l~~~l~n/a 0fe::.~~, 1~~la~~~l~1:i;~1\;01~~:~c:~1~~~i1:;~~l~!11~ 
with e.rternal bleedi11g, followed Ly all the signs of sudden internal h<>morrhage." Sudden 
collapse is a very g-eneral consequence of the injury, and, when it comes on some time 
afterward~, it is probably clue to secondary hemorrhage from the giving way of the clot in 
the wounded heart. D.11spnaa, according to Fischer's An:ilysis, is not constant, and, 
when present, seems to be due to compression of the he:1rt by the effusion of blood into 
the pericardium and pleura. In some ca~es it is immediate and intense. The pulse is 
oftt-n unequal, small, and intermittiug. Pain is uncertain. The position of the external 
wound is a valuable n.id to dia~nosis, and it is well to remcmbf'r that the sternal end of the 
second lrf't int<•rcostnl space corresponds to the left side of the base of the hen.rt, and the 
lower maqiin of' tl1e fif'th rib to the apex. In a medico-le~al sense it should also be known 
that" wlien a pt'rson is found clrad with a wound in the heart, attended with abundant 
hemorrliagc, it must not be supposed that the flow of blood took place in an instant, or 
that the pe1·~on died immediately, and wa!'; utterly incapable of exercising any powl-'r." 
(Taylor.) Tiu~ symptoms as well as the duration of liff' arc much influenced by the direc
tion ancl "ize of the wound. Thus, if made in the course of the muscular fibres there will 
be little or no hemorrhage, and consequently if'ss collap~e and dp;pnrea; but if the heart 
be cut acro;:o;s, the ed,!?;C8 will separate to a great extent, and sudden dca1h ensue from the 
imnwdiate ~ush ofblootl. Jn oblique wounds there will be Je5sgapingoftheedges. With 
rci;pect to the cases of reco\'ery, Sanson has recorded an instance in which a cicatrix in 
the heart was found ~orne lengthened period after the receipt of a wound from which the 
patient liad recovered in twenty-eight tlayi:'. Yelpeau ha .. .;; cited a second, of a man, aged 
fifty, who died nine years after haYing received a wound in the left side of the chest from 
a table knife, and ill whom the pericardium was found largely opened and adherent to the 
parietal cicatrix, while fibrous lines traversed the whole thicknCl'S of the right auricle, at 
a poinL corresponding to the hrcach of surface in the pericardium. Jn the' 1\Ieclical Times 
and Uaz.' of April ltli, 1871, a case is also reported of a Captain B-, ~t. ·.W, who died 
from <lysPntery, and nrtcr death a leaden bull1:t. was fount! encysted outside the pericardium, 
between the origin of' the pulmonary artery in front and the Ascending part of' the arch of 
the aort~i behill(l. The bullet had entered the chest above the nipple ele\•en years pre
,·iously. The heart. may al:So be lacerated by a severe contusion or pressure upon the 
clu~st without external wound or fracture of the rih!\.-(Tlius at Guy's there is a prep. 
11003$, in which both auricles of the heart are lacerated with the pulmonary veins which 
was taken from a child, aged four, OHr whose back the wheel of a cart had passed. There 
i.:; al~o another in the Royal College of Surgeons of Edinburgh which proves this point.)---. 
The diagnosis and treatment of this form of injury are the same as in cases of wounds. 

T1n:AT\lEXT.-As hemorrhage after a wound of the heart is the main fear, so to pre
nnt and arre:->t it :::hould be the chief aim. "'ith this objett, absolute repose is es~ential, 
anti i:;houltl be maintained throup;hout the case. The local and genera.I employment of 
cold is al~o to be advi:::ed. 'To calm the excited action of the heart belladonna and digi
talis h;we been recommcuded, and so e,·en has vcncsection. The diet should be nutri
tious, but m1stimula1ing. When the pericardium is full of' blood, it has been su,!?;gested 
to lay open the Ca\'ity to let it out, but the uncertainty of diagnosis is sufficient to forbid 
thf' altl'lllpt. For further information on this subject I may refer to Poland's article in 
'J lolmes' Surgery,' which contains an admirable analysis of Fischer's paper; also to a 
paper by 'Vest in the' St. Thornas's Hosp. Rep.,' 1870. 

Wounds of the large vessels of the chest arc generally fatal, dcnth being immediate in 
rno!'.t casPs, from internal hemorrhage. Dr. Heil, l1owcvcr, records a case in which a man 
after receiving a sl:.\b which penetrated the aorta, recovered and lived a year. Pelletan 
also cites another, in which a man was run through with a. foil, which entered the chest 
above the right nipple, and came out at the left loin; no violent or marked symptoms 
followed the accident L1•yon<l constant pain in the loins. Two months later1 he died 
somewhat ::suddenly, in ,!!rcat agony from hemorrhage into tho right side of his chest, and 
after death, an openin~ the size of a quill, was found in the norta abo\'e the diaphragm. 
The lluntcrian )!uscum (Xo. L)6.)a) contains a. specimen of the n~Cl'rHling aorta of a 
sailor, in which was lod,!!ed a bullet in a piticc of integument surrouuded by lyrnyph. 
The woun<l was produced by a. mu;,ket ball passing through the diaphragm nnd peric;.\r· 
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dinm into the aorta: it enkred the rhest between the eighth and ninth ribs, and was 
followt·d liy a rush of blood. AU hemorrhage, howen~r, ,·cry soon cen ... cd. The man 
li ved three daJ~ after tile injury. 

" ""Ot:XDS OF TllE ARTERIES. 

" "hen an art<·ry is completely cut across bleeding may tn.kc place, the blood jcttin~ 
forth per saltum, fib it is called, with each pul!:iation of the heart. 'fht• blood is usually of 
a brig-ht red eolor, unle~s the patient be asphyxiated, or fully under the influence of some 
an:estlictic, whL'n it i$ often as black as venous blood. Pressme upon the vcs:::els above 
the wound a1T1·~1~ or diminishes the hcmonhagc, anti pul~ation in the ,.ebs1·l l.irlow is lost. 
" ' lll'n, bowenr, au arh•ry is onl!J partially wo1mdNI, either trnns,'er:o;ely, oiJliquely, or 
lon~itudinally , 1be Lkedinµ; will probably IJe lef's prof'uf'e; the blood, under these circum
stanct-8. morcO\'er, rart>ly jeis out as from a. c.l.i,•illed ,·es1;t>I unk:is the wound be ,·ery large, 
but well~ up in ci deep wound, or flows in a continuous st ream, afrl'r the manner of ,·cnous 

~\~~~!~ is '~~~7~1 <i·~~~~,:~;. :u~:;~~:1,i1 ~~~~~est~~~ ~;~~.z.:~ :~~~~~~ 1 ;~~d~\·~~:~(;"'~~·11~e~:a,~~e i~~,::~~~!d 
pul,.ation in the ve~~c1 below be lo;.;t, the probabili1ies of' the blood being arterial are 
~l •~·n~thencd. lt is an important fact to betir in mind, that when a brge artery is par
tiall y didded juM below a large an:\stomotic branch, Ule<·cling will take place from the 
Jowl'r end of tlu- wounded arrery as well as from the upper, while pulsation in the ,·essel 
below will only he clirninish<'d. 

Whl'll hemorrhage lakes place from a large H;.;.:;;eJ it i~ generally 80 profuse as to destroy 
life rapidly, unit·~~ instantly checked. ""hen from a small it i~ less copiou~, and lias a 
natural tt>ndeney to stop, at any rate for a time, and to ~i,·e an opportunity for natural 
h:l'mo:;tatici; to take effCct. lt is well, therefore, to cow;ider now liow woundNI arteries 
heal, and by wlmL means bll'e1li11g can naturally Le arrested. 

Small wounds of arH•rief' m:~y, doubtless, heal by immelli:11<' union or primary adhesion, 
nnd lar~<·r m:i)· lihwii'C for :1 time be closed by the clot of blood thnt CO\'('rs the wound, 
or c•nn by i'Ome ,;tronger repara1ive material; but ''the clo~ure ii; often ineffectual or only 
for a Linw, and frc~h 1Jlt.•('1li11gs ensue, either increa~in.z the aec1111rnlation of extr:wa$ate<l 
Ulood 01· pushing out the clotR already formed . Jn this ni:rn1 wr, with repeated hemor
l'i1:1grs. n.t unce rtain internds, the wound in :.\n artery is of'tcn kept open, :ind at the end of 
two or three weeks may sl1ow no trace of healin;r, but rather appetu· widened and with 
softened evertccl edgt.•s. Jn such a ca,:;e it is po5sible that t he wound in an artery may 
st ill !teal by granulations, ei ther rising from i1 s edges or coalesc ing ove r it from :.ulj:lccnt 
parts; but the event is too unlikely to justify the waiting for its occuneuce, if there be 
opportunity for surgical interference, and, e,·en if' healin~ should f(O :so far as to close 
the openin~ in the iwtcry yt:t it is likely to be ins<•cure, for both the elastic tissue and 
:-mooth-fihred nrn:-;de on which its st rength largely dPpt'mls. an• ,·ery slowly formed in 
sear~. ll encf', a form of traumatic aneurism seems not n·ry rare, in which 1he ~ac is 
chiefly formed of scar-ti~suc , which closed the wountl in the artery and then y ielded to 
the pre~sure of the blood.''-Paget, 'Lectures,' p. 20 I, ed. 3d. 

Titus a partial i~ a more serious injury than a complete diYi~ion of an artery, anti 
requires as pl'Ompt ~urgical treatment, because the mean" adopted by nature in a divided 
,·es~cl for the p<'rmanent arrC'!'.l of bleeding are acting at a di:':ulrnntage in the one only 
wounded, and arc rarely cffl>ctual. Jn practi('e, tlicrdOre, it is often the object of the 
sur~t'Oll to comph:t(' the di\'ision of a partly divided \'CS~el, and thus lo give natural hm
moi:.1atic~ a fair chance of' enecring a cure. From vesst::ls of small size hemorrhage, as a 
rule, <·cnscs tlflc•r the fir~t rush or, at any rate, as soon as natmc's proeess;;c~ for cotHroll ing 
bleeding Jm,-e had time to act. JndPed, "gradually , with or without surgical help, all the 
wsscls divided by a wound are closed and cease lo bleed; tlie larger b<•ing often aided to 
this c 11cl by their rctr:1ction urnong th<' looser texture;.;, and hy the C"ongul:uion of the blood 
within 01· over the ir orifices, and Ly the diminution of the heart's force with the increasing 
lo~s of' Ulood. Coineidently the flowing blood b(:comes g raduall y brig-htcr and paler. And, 
if the wound he ll'ft opl'll after pure bloo<l has et'a.sed to flow, there is an oozing of blood
tin,!:n'd fl('rous-lookin~ fluid; and this is gradually succet•1k•d by a paler tlui<l, some of wlLiclt 
colh·ct~ like a wl1iti~1t film 011 the surfa.ce of the wound."-1-':igN. 

" 'hal<'\·cr fnrnrs retraction of a di,·ided arte ry and it s contraction, tends to arrest 
bleed in~; whate\'er hinders these processes prolongs and increases it. Tlws, \·essels that 
tra\'er~e loo~e textures cc>ai'e bleeding more rcatlily than others circulating through thoo:.e 
that are close and compact, such as the integument of the h~ad, and ~ole of the foot; and 
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bleeding: from an inflamed or rapidly growing part is checked with grl'atcr difficulty than 
that from other fo.;:ucs. 

The size and form of the wound in the v('o;:<:;e\ ha..;, al~o much to do with the r(',.;ult. A 

t;n1~~::;~ i~;l~~~Ii~~~s 0~\ as:~~;.r.r ~~;,~;rc:l'1~~t::~c:ll1 1~~~;1 =;1i~~.;~~.i~:0~~~:~·;~ ,~;;;~r1~;~ ~:~1" 1~i;:-~~,1! 
woun1l will :;!::l.Jl{' aml is 1 con;;,equcntly, attended with copiou~ hlC'edin;?:, while a lNmsi;nse 
wouncl i~ of all other~ tlie moi':t dangerous on atrount of the ditli(·ulty of coutrolling 
hcmorrha~r and the improbability of n.:~tural ha.'mo~tntic-. una<:;si'-tC'd hy art actin7 with 
any pC"rm:ln('nt aclrn.ntagc. The retracting power of the ,·cs~c·l tend .. to (•ausc gaping of 
the wound rather than closure, and encourages rather than check~ bleeding. 

NATGRAL AND SunGICAL II.E'.\IOSTAT1cs. 

Wlien an dh:ided ttcross, five things happen. (1) The dividt'd emh; (Fig. 
115 d) 1·etract tl1e sheat h (a), and (2) by contraclin,q dimini,.,h the calilJre ot' tlits 

c:rnal. (3) Blood coagulaks fo tl1e slieatlt (a) around Lhe orifice of 
tlie divided \'t':ssd; and (-l) in tlie (lrter,11 itself (b) up lo the first 
laq.re bmnch (e); and, la.:;tly (5), plastic lymph i;0; poured out from 
the di\·idcd coats of the \·cs;;cl, and Uy itil org:inization, the perma
nent closure of the ns:jel takes place. ThC' clot subsequently bl'
comes organized and the nssel contr:u:fs. 111 a larg-e proportion of 
the cases of diYidcd arteries thc:-ic natural lia~mo ... tatic proct's~es are 
ample of themseh-cs for the arrest of bh·t>dinl!. while it is only in the 
larger arteries that any surgical or artificial aids are rc<1uin:d. 

Wlten an artery is torn across, the same changt·:o' take pla('e; but 
tlie,11 are carried out to an ad1:antage, a1' the stretching or tor:3ion of 
the \"CSsel before it gi\·es way encourag-t':o' its retraction ancl t·ontra.c
tion, and the lacera1e<l edge~ of the ,-c~licl help the coaµ-ulation of 
the blood. It thus often happens that wht.:n a larg:e artery is di\'i<lcd 
by laceration no bleeding oceurs. I h:tYC !'('t•n the fomoral and 

Natun,I luciaostatlr• IJrachial arteries torn asunclt.:r and no hll't:ding follow, and whole 
limbs andsed from the trunk without ltt•morrliag-1:'. The l:tceralt'd 

under tltes1~ circunu;tanccs as if drawn out, the elasti(' t'Xll'rnal tunic Lei11g 
a conical form over the inner coats li1at have bren di,·idcd and han.i 

retracted. An artery divi1le<l by laC'cration 
]JU. Fig. 117. or torsion, howenr large. cons<>qucntly 

rarely bleeds, and it was tile knowledge of 
this fact, that suggested to Amussa.t the idea 
of practising torsion of a.n artery. 

ll'l1en an artery is contused or so s1retched 
as to sufll>r somelhing; le!ls than complete 
rnpturc of nil i1s coa1:-i, it may become ob. 
struc1ed; and this ob.-.;trnction is prob:\hly 
caused by a more or ll''"S complete circular 
laceration,or brC'aking: 11p of it:s inner tunic,.:; 
for the different muiscums contain prcpara· 
tions which pro\'l' that an artery so treated, 
when apparently maintaining its continuity, 
may lnn-e a complt•LC' cir<·ular bcrration ot 
it~ i1mcr coat~, :i separation or tlLr:;,e coat.;; 
from the external cellular one, or an incur
Yaiion of tht•se tunic~ into the lnnwn of the 
artery, as in tor~ion (B, FiA:S- 116-1); the 
dt•po.:'ilion or clot s.11bscq11t•utly taking place 
within the mei;:hcs of the di\"idt•d coa1s, 
and. as a conscqnence the complete occlu . 

L11.cer1ttion and recurvation oflntrrualcoRt•ofa11artery sion of the \"C~R<•l . 

~~:~1:~:~1::~~r \~~:::i;dd~e:~~u 1~:0a7ii;:t 1~~r~~!:n11."i 1~;'~~~ l ha Ye known this obstruction to follow 
wiuio11 or the surgeona. many injuries, and h:~\·e ..:een the t•xtcrnal 

pelvis, in one in.'<tance followe1l by g-angrenc 0/ 1 ~~1~~ al~:,~ :~~t1'.;~:~~~;~.i:: 11:~lt·;~~'\ 0~l~~~::~~k~;~ 
tun" l have also known the common femoral artery, tile supcrticial fomoral artery, the 
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axillary and hrachiul artcric~ to become permanently clo-.<'d in a similar man1wr. It is a 
qm·:stion 1 inclce<I. \\ hNher1 as a r('~ult of contusion, adlH:.'ilin.> inflammation C\"Cr takes place 
~~.L~~\~~:;,~i~~~- cause its occlusion without .some such laceration of its inner tu11ics as lias 

Sometimes a \"Csi'cl will rupture some days after the injury, at a part that has been 
severely contused 1 causing a secondary subcutaneou" l1 emorrh<lg<' 1 an<l the scn~ation of 
somet hing p;iving way. Such a r1•:wlt, howernr, i~ nirt>. in civil practiCf~; although in 
military, from guu;..hoL wounds, it is morr frequent. The Uleecling undt•r such circum -
8Hlllc<·s occurs after the fifth day . Cold lotions will, gcn<'rally, sutlice to induce absorption 
of the blood when the hC'morrhagc is ~light, iii though in some 
ca,.cs the fluid Ulood may be drawn offwi1h a good result. Jn 
exceptioual case1::1, an aueurism may form and requires treat
ment. 

lt having been a"sertcd that it is by natural processei:; alone 
thn.t clividcd vessels are permn.nc ntly s1•aled, ;ind arteries in 
continuity occluded 1 it will be well to inquire into the modes 
of action of the clitli:rent means which the su rgeon has at hi s 
di~po:;al to bring about tlwse results; and it may be sta ted in 
li111iue that the means are to be regarded as good, in so far as 
they aid the natuml processes that h~we been descril>ed and 
turn them to atcount. 

Thus, the e.rpos11re of, and ilu~ application of eold lo, a 
divided artery favors its contraction; this physiological fact 
explaining the practical-that on the free opening of a. wound, 
hemorrhage so often ceases nevf'r to return. 

Pl'essure upon the end of a wounded artery favors coagu
lation in the Yt''"~cl. and the rnlue of acupressure rests mainly 
upon this printiple, as the pins mechanically arre~t the flow 
of blood, whilst coagulation is taking place in the vessel up to 
the first branth. 

Wlien a li'gat11re is applied to an artery the inner coats are 
usually more or leiss regularly di·vidt:d, and the outer is so 
constricted as to arrest the cunent ol' blood through the vessel. 
The blood thus arrested consequenlly coagu!Mes and forms a 
clot or thrombus, which is1 as a rule, conical with its base 
towarflS the ligature and apex pointing to and reaching the 
first branch. (Fig. 11 8 b.) This clot subsequently cont racts 
and becomes organized. The inne r and middle coats, from 
their di\•idcd edges, pour out (c) plastic lymph, which heals 
the wound, and C\'enwally cement~ the outer and inner con.ts, 
which with the clot unite together into one homogeneom; 
mass; and if in the sequence of eYents nothing- occurred 10 
interfere with the steady e,·olution of this reparative proct:!'S 

Fw.118. 

Elfect&orcarbolizedcatgutliga
ture on commou femoral artery, 
takeufromaglrl ~t.19, whodieJ 
ou the'!Othd:1yfromgaugreneleg 
af1erthe1tppllta.tionofthellg11.
tureto tl1ear1eryforelephas. The 
l!gatLire In the cut was llrmly 
attachedtotheve&1al,andhad 
acted LIPOn lta coat~ as a perma
nent ligature. 

all would indeed be wdl, hut unfortunately such is not the case, for the ligature, when 
composed of silk, hemp1 or wire, and called permanent, has to come away. To this end 
the ou1er coat of the artery where constricted, must slou::?;h or ulcerate, and the vessel 
it i'elf, in either ca~e, at the line of ligature thus hecomes divided. By such ilction, there
f'ort", what nature might have well done by the processes already described too frequently 
hecomc~ undone, and unless a firm clot has filled both ends of the artery, or ph1stic lymph 
become organized around the divided coats, the probability that secondary hemorrhage 
will lake phtec is nry grt'al. It i:; this fact which makes the practice of arre~ting hemor
rli::ig:c by mc:ms of the p('rm:rnent ligature ~o un~atisl~ICtory. To 8ti\ling and Dr. J. F. D. 
Jone . .;; Wl' ano" inclebtetl for most of our knowledge on these point~. 

When , howcnr, lhe c11rbol izecl ca1g:ut ligatures arc employed, the secondary changes 

~::11~~:: l~~~~t ~1~:·:\~l:·~st·1~~~~~~::; •;1~t ~l~~1~~ers1~1i~~e~~~( ~:i~~ t ~~~~~111 1i~1 ; tl.1;·{,1;.,~~·!:11~1? C ~~~e.e~0~1.i~ 
~~;/~·i th;~11~i~~-,~~1 i~(;:'11~~t~L~~\~~g~~~:e;f' :~;·1:i~~ a~~>1\~~~r~~~~1:~~)~~~1~~~1;~~;e1. i g:~;~r~1~~'~;:~~~: 
nn artery LO which ~uch a ligature has been applied docs not become permanently cJo:-;ed 
by natural lrn•mo~tatic proce~~c~ before the catgut ligature lw" clis~olved or become loose, 

!::~s ~~~i~;~~~;o::a:'~:~~~11~ccti11~n \'1~1~~e~\~la~r~~t;:~or~1~\1~r :~~~~1:l:~::a:~~1'.:0i1~·!,~t~~~ t~~\[e1~:.:~
1

:~ 
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~~f ~f ~o~~·~!~~' w~:1 ~;~~l~·~lt~~;~,e~i,?~~c~:8~~~ ;~~.:~~~:~ ~ l~~~;(.~~}~;~:-1~r~1:!~~: .. 1 ~~rs;!~ ;i:~11~:~:~' 
Jl'lien an arter,r; is closerf by whut is termed 1'orsimt the inner coat~ are ruptured (Figs. 

119 Band c), :md the outer (A), when not twist('d off, clo:;:ed hy the twiRtS to which it has 
been subjected. Hui the i11111:r coat:;i, instead of 

FIG . 110 . being simply di,·iderl in a lint>ar manner, a.8 occurs 
when the ligarnre is mwcl, become ruptured, sepa-

. rated from thf' outer c·oat and incun·erl. their divided 

. -A ends turning into thf> Ye . .:.Rci, and in the mo:.t perfect 
.A- examples forn 1ing romple1e min';;;, not unlike the 

- semilunar rnl\'es of tlie hcw't. The blood, which is 
et c consequently arrested by this valnilar incun·ation 

·c> of the inner tunic, undergoes chan:.res precisely 
· . simi lar to those alrearly described. Pla~tic lymph 

:o- ,_. · . . ~ .---'\ is poured out by the <livided tunic; in the rnme "'"Y 
as has been shown in th<' appli1.:a1ion of the ligature, 
and it acls the same part in ccmentin~ all the arte. 
rial tunics ancl clot togl'llier. Between the two 
forms of practice1 howcYer, there is this clifii!rence, 

10~::::~1:f0t:r~!''~a::;:,1:: a;~e;:; ~1~::: 0!~~a~ : :~~t ,.:·~~:;·e i~h~l~~~~~~;:; ~~l~a~l~~~~ ~~ett's u!~~~~~~:I~~· 
:::~n paper by 1he author,· ~led.-Chlr. Traos.,' :';~:r;a~n~tc~~;~~~l:~Ja~l~~\~:~l~l~a~~j d~:~l~e;:a:~a!d~~~ 

torsion has been cfJicienrly pt'rformed and tlie hemor
rhage arrested, no sub~equent action is liable to undo the goocl work that has been clone 
or hinder the permanent closure of the ,·es~cl. 

"'ith both ligo.tnre and torsion, natural hremostatics are aidrcl in their work; but with 
tJ1e former the ulC'cration set up by the ligature may ma.tnially intcrfl•re with the perfec
tion of !he proce!:ls; while with the latter there is nothing to prevent 1he process going 
on to its com1Jletion. 

Os lhMonn11AGE ASD tTs TnEATMEST. 

"rhen hlceding takes place rapidly from a wound after an injury or operation, it is 
called primary,· when it occurs within twPnty-four holll's 01· in mre ca:s~s witl1in two 
days, it is called recurring or intermediary, uncl, wlien artcr a lapse of a longer period, 
secondary. 

The primary is due to the direct injury of 1hc \'C~sel; 1he recurring to the increased 
force of the circulation during reaction, nntl the di:splacemcnt of clots that were sufficient 

~or~:c~~~·:7e~s ,:~~:~1~d~ ':r 'c~~c~~~1~;~ '~~~~1Je~et~~~1; i ~o :::: ~1:~~~0~~· i '~~c~f~i :~g,·~:~:: ~~~ri ~~~:!~~ 
operation. The secondary is cm1s1.:d by the gi\'in~ way of an artery or ,-ein; by ulcera
tion of' the ligature; by sloughing of the H::~el alone or with the tis:oues around; by the 
accidental separation uf n ligature; injury; or owing to the hemorrhagic diathesis. 

""hen blood escapes from a wound externally or into a ca\·ity, the term hemorrhage is 
:~i~lli~0ll ~c~\~:~~n bt:neath the integuments or among:st tis:::;ucs, extrw:usation or effusion is 

1'he symptoms of external hemorrhagP reqnirt! no dl·scription; tlie slow flow or the 
sudden gush of the lif't-'s blood being recogniz:dJlc by all. Tho:::;e of concealed, internal 
hemorrhage or cxtranu-=ation require, ltowen~r, ;:;ome attention. They are those of local 
injury, pl1ls tho~c ge1wral symptoms which dcnott-' lu:morrhugc gent!rnlly. 

''Jn slow a11d in s11ddt"n hl•morrhagell," wrote John Bell !:;evtm!y years a.go," the symp
toms are very difli:rent. In the former the paticnt is very slowly exham1tt!d; at each 

~~:~:~·:{.~.~,~r1 i: ::~.~:i:; .. :~"i.~:·~~~::·,~~~·~.~.0i;7~i~;i~ r:~,:~~'i·'.~~i~:~~~~;~~:g~~~~:~:?~1:::~~,1:~ 
sigl1ing and great oppres,:;ion; the heart palpilatt>~ on the slightest motion; and 1he 
slightt:st inclination of the head, or rising sucldt'11ly from the couch, endangers fainting. 

~:~~ ~;~~~):: ~~::·, i t~:~e ;{~1 isisla:;~~l~:d;.e~f~~,:·:u:~t~71~1o~~. 1~11:t'::; ;:h!~~1'.c,tl:~n~::,1~::1~:~ l~t! 
modelled wax. Al'tt1r this stage of weakn~ss the blood lo~l'S its color; from this time 
forward it is a bloody :..erum only that distil:::; from t\1e v~~scls; clrop8y appears, and the 
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sli:;?:htest loss of blood pro,·es fatal. But when the patient expires suddC'nly by an impet
uous bleeding from some great artery; when he dies of the bleeding from a frmoral aneu
ri~m; when he i~ wounded among the visc~ra, and some grt'at ve5 .. e( is pouring out hlood, 
the blood in the general circulation, in place of being for('Cd onward :-; hy the conlrac1ions 
of 1he arteries, runs backwards towards the wound from all parl~ of 1hc hotly. The arte
ri<.·:-; no longel' pu"h on 1he contents of the veins; the blood cea.c;:,e~ to flow townrds the 
lwart; the heart ceases to act; aml the countenance Msume:;;.. a . ., in ac;:,phyxia, a li\•id hue 
from want of (."ir('u]ation. The face becomes all at once deadly pale, the circle round the 
eyes is li\'id. the lips are black, nnrl the extn•mities are cold. Tlie patient foinr:o:, r~\· iws, 
and faints again; with a low and quin:ring pulse; he is s ick; ancl hi !) \ Oicc is los t. Tb~re 
i~ an anxioui3 nnd inces~ant tos!li ing of the ~H'!ns, with 1·cs tlc$t.ne::s, which is the most fatal 
sign of all. Ile to·M'S co11tinually from side to side; his hend fo.lls down in the bed; hfj 
ra.i$t'S hi:; head at limes suclclenly, gasping, as it were, for bn.•ath, with inexpressible 
anxiety; the tossing of the limbs continues; he draws long convuh:. i\·o sighs; the pulse 
tluttcrs and intcrmits from time to time, and he expires. The counicnancc is not of a 
transp:uent palent>~s, but of thnt clayey and leadt."n color which the painter rep rc:-ents in 
nssa~~inations ;rnd battles; nncl this tossing of' the limbs, which is commonly rep resented 
as the sign of n futal wound, is indeed so infallible a.siJ:!;n of death that I have ncq:r known 
nny one recovn who hall fallen into this condition." ('Principles of Surgery,' vol. i, 
pa~e 143.) 

This sketch is so graphic 1hat 1 have extracted it ns a whole. Since my st udent days, 
when I first read i1, it has hccn fixed in my memory. It is, howc\·er, only a page 0111 of 
the work of l\ mnstt>r su rgeon which still deserves close s1Ucly. A patient may )05e a. 
large quantity of blood aml yet rally. Children bea r the lo!'~ of blood badly, yet rally 
quickly . In old age n small hemorrhage is of gra\'e importance, the rallying power being 
Hrvsmall. 

iicmorrhage from any vessel, however large, is readil)' controlled by the application of 
well-applied dir~ct prcs~ure upon tlie wounded part, consequently any surgron on being 
called to a case of wounded artery, having cleansed the wound and exposed the ,·essel, 
should put hii3 thumb or finger on the bleeding orifice and check the flow. No mere 
covering up of the wou~lfl to smother the hemorrhage will be of any benefi t. "·he n 
moderate bleeding comes from n wound and its sourct! is unknown, whether artf'rial or 
,·enous, the first duty of the surgeon is to clean the wound and remove clots. This act 
alone is often sufficient of itself to arrest blee<ling, not only for tht> time but pcnnnnently . 
The parts at tlrn grune time should be elevated and left exposed for a ft•w hour~. 

\Vhen the bleeding is \'e11ous, the elevation of the limb has n mo~t beneficiiil and rapid 
action. In amputations, before the application of the tourniquet, as well as afier it~ 
remornl, thf' limb or stump should always be elevated for 1~ fl'w seconds to empty the 
\'eim. \Vhen well 11pplied, direct pressure stops the flow of blood, and when such means 
appear to be sufficient for the trPatment of the case, care should be employed in its appli
cation. The fir"t pnd to be appliPd to 1he bleeding part shoul<l be small and compac1 , 
corre!'ponding in size to the last j oint of the thumb; a larger one should be placed over it 
and carefully a<ljustccl, and a. third coverin~ in the whole. Thr~e are to be firmly bound 
clown over the bleeding ves:icl with a bandage or some unyiddin,!? strapping. care being 
taken that the pressure employed is suflicient to control the blt•cdi11g 1 but not enough to 
arre:H wholly the circulation through a limb, thereby producing gangrt:ne of the parts 
below. 

\\~hen direct pressure is inapplirable, indirect pressnre, a.~ it is called, or pressure by 
me1ms of a tournique t applied to the main artery of a limb above the wound, m:-1.v be em
ployed; and in oprrations upon [he extremities, this is the bt>St mode of prc\·entiug or 
orresting hemorrhagP, the tourniquet being accurately applied ovt!r the main arlery, but 
not screwed up till the opt-ration is about to be commenced. 

For mere temporary purposes, the main artery may be compressed by tl1 e fin ger of the 
~urgeon or of i~ ::ikilled assis tant; buL for a lengthened period, thi s mct l1od is untrnstwortl1y , 
tt being impos5ible for any ordinary man to maintain firm pressure upon a vessel for more 
than a fow minutes consecutively. The use of the we igh1 as sl1own in Fig. 131 may be 
recommendc:d . As n tempornry means of arresting bleedin~, howe\'t'l' 1 manual pressure 
is of immense value, nnd should be applied to the femoral ~rtcry b~· low Poupart's ligament 
for the lower extremity i and on the inner s ide of the biceps muscle for the upper, 11.e 
fin~t'rs or thumb of the surgeon being employed according to convenience. 

Jn recen t times, what is known as E smarch's method of arresting hemorrhage has met 
wi1h considtrable support. Jt co11sists firs t, in applying an ela<:t ic bandage from rite ~x -
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tr<'mityof thr limb to be operated on to a point aboYc the :.itc of the op<'rntion1 nnd ~eco1~dly, 
in the application of an Jndia.rubber band or tubt•1 tightly ::iho'"l' the upper border of tht! 
cla.-;tic banclagP, whifh can then be remo,·ed. By this nwthod, the parts below the _b~nd 
ha,·e been rendered bloodleti!I, and the surgeon may <•xplorc a limb, excise a tumor, JOllH, 

or bone, and rYen amputate, with the lo::;s at the time of a :.ipoonfol of bloorl . 
The method ha~, howc,·er, one objection, which i:; that when the band is rcmo,·ed blood 

oozes from the ~oft parts to a far greater extent than unclc:r otht'I' cireumstnncel-l, the smaller 
ve;;;f;els appnrently becoming paralyzed by the comprc~!<ing bandagl', or, from their lm\"in~ 
bet:n complt:;tc·ly emptied. The operation which is bloodless durinA" the cutting process i:-:1 

on the whol1•, therefore followl'cl by the loss of as much blood fL.'i g:e1wrally follows other 
nwthocls. For :unputations, I nenr employ now the compreis!:iin~ lm1Hlage, but elevate 
the lirnh to empty it of \"Cnous blood 1 am!, with the hand pt'<'SS the blood upwards. I 
l htn use tl1e elastic ba.nd or J ndia-rubber tube as a tourniqul;:'f. having found by this me-

1~1~1~1 ct~ 1111\~~~~ ~1~;? ~~:~';.1~1:it~i1~:~\1~~ ~1~l:::'~~~:~af ~~~1 s~11~~l~ct~L;.~~~n'''~~:1 i~e~~s c~~~~~i~1~ i~~j~~::::~~l~ 
removal of necrosecl bone, the compressing bandage has, how('Vl'r, ~n·a.t acl\'antages. 

Tlie tourniquet is, doubtlt:.'ss, an excelh·11t instrument fo r the comprc:ision of an artery, 
and .J. L. Petit's is, probably, the best for the extremities. 1L should be appliet.l to the 
limb direttly over the vessel to be compresRNI, the pad being adjusted in the axis of thP. 
YC!'sel. The ends of' the band are lhen made to pass round the limb, and are secured 
either by a buck le or a knol, the former being preferable. The two plates can then be 
separated by the rotation of the screw, and a sufficient amount of pressure employed to 
stop the current of blood, and no more. ( J~ide Fig. 120.) Lister has. i1n-ented an 

F10. 120. 

admirable lourniquet for compressing the nbdominal aortn.1 rmcl many others h~ffe heen 
constructed, but these are ample for all ordinary purpO:,CS of arre.sting or pre,·enting hernor
rha,ge. 

' \'hen n tourniquet is not at hand, as in the field, a. stone or any hard substance may be 
rollPd up in a handkerchief', applied ornr a vessd, and bouud round the limb; the encls of 
the handkerchief too sho11ld be attached to a stick or sword, any umOunt of compression 
being obtained by simply twisting them. 

As temporary ml'nns of' arre~ting hemorrhagr, thrrcforc, pressure upon the bleeding 
SJ-Ot, i.e., direct,· or upon the main artery of the part, i . e., indirect; digital or instrumental 
it' the more reliable. The wound in both cases should be well exposed and cleansed, and 
:111 coagula removed l reparatory to the application of such perma1wnt means as may be at 



ACUPRESSURE. 305 

commnnd. Of thr~e, the ligatJfre, torsion, and acupressurr are the cliicf. S1yptiC'~ and 
the cautcry nre only l'mployed when Lhe three mean:5 mentioned arc either inapplicaUle or 
ha,·c pro,·ell un~ucce:;:;ful. 

Ox THE 1.,·:;E OF Tur. Lir.ATUHE. 

Sin('e Ambro'\e Pare re-introdured the use or the lig-ature (t.1.JO), it has been the 
favorite nwans for the arre"t of hemorrhage; the speNly way in which bleeding from an 
artery, howe\'er larµ:e. is checked by its application, ancl t\1c feeling of relief expf'rienced 
on knowin:z that for n time, at least, all fenr of bleeding has been removed, having so 
influenct:d the majority of practitioners in its foxor, H8 to inducf' them to put aside, 
unlricd, all other ::-u~~ested means as being unnecese.ary. It took, howe,·cr, more than 
two cc11turies fo r the ligawre to become established in practice; in fac1, it~ ndoption was 
uot gt-ncrnl till Jones had clcmonstrnted by his exrcrimC'nts already alluded to (p. 301), 
the physiologi('a! proccsst•s by which hemorrhage is naturally arrested in a bleeding \'es
scl, and, that by the lig-ature, the!:ie were utilized. 

To tie an artery cflicicntly, the vessel should first be taken up cleanly arnl dl'awn out. 
A smooth round cord of silk, hemp, or catgut, must then be applied lirrnly around its 
extremity, suflicicnt force being used to cause rupture of the inner emits of tlic ,·essel 
(such a result, although desirable, not appearing. howe\'er, to be constant), and occlusion 
of the outer coat 1 a knot called the surgeon's or sailor's reef-knot bein:z employed. Jn 
forming the knot, the loop of the ligature should be presi;;ed down to the artery by the 
linger or thumb a~ indicated in the drawing (Fig. 120), Olherwise the extremity of the 
artery will be linblc to be broken oft~ prirticularly if diseased. 

'\'hen the n~~~cl is deeply placed and cannot be isolated, it must be ligatured with 
some of the adjacent tissues. When it i::; i;;o embedded 1h:H its free end cannot be taken 
up with forceps, a tenaculum may be passed beneath the bleeding ,.e,c;sel nncl all the tissues 
t:ihn up by the instnmwnl shonlrl be :strangled Ly the li,!!alnrc. The ends of the li_gature 
may be left hanging out ol' the wound. In later years )Ir. De :\!organ has been in the 
habit. of cutting off both encli;; of the ligature, 11•:win~ the knot 1'1i sita and closing the 
wound, such a practice being a revival of the last century, and, since cnrbolize<l catgut 
ligatures haxc bet!n employed, the practice has become general. 

When the ve~sels are diseased and brittle, some care is need<'<l in the application of the 
ligature. The ,·cssel f-lhou ld not be tied too tightly lest too much of the artery be torn 
a11d the ligature be made to separate before natural ha::mostati('S h:we dosed it. Some 
have suggested thl' use of a flat ligature under the.-;e circumstances, Lut it sct>ms scarcely 
nct•dcd. Jn 18\i.) I was called upon to apply a li~ature 10 the femoral artery of a man 
O\'er seven1y year:0; of' age for femoral mu:urism. The ,·cssel was so brittle that I felt the 
coats give way on the application of the ligature: the includNl ti!'~lle too seemed so thin 
that I expected to fit1d the ligature come away in my band, which did not occur. The 
case ultimately di<l m:ll, and no bleeding ensued . 

• \.Ct:PRESSl"HE. 

The late Sir James Simpson brought this method of nrresting hemorrhage before the 
profetision in 18li0, and on his authority many resorted to the prnctiCt' . Ors. Keith and 
Pirri<'t of .AberJeen, ha\'e given it tlwir warmest support; indeed, at the present time. in 
Dr. J'irrie's hands it is alone employed a~ a genera.I way of arrc.,ting hemorrhage. The 
principle of the pructice is very simple, ,·iz., the occlusion of the artery b.Y th<· tcmporriry 
prc::-;sure of a pin, wi1hout lacerating the vessel or setting up inAammn101·y and suppurati,·c 
nction as in the ligature. The pin is remo,·ed on the second or third day, according to 
the size of the artery. The ackaniages thus claimed for it are very great. but experit:nce 
has not yet decided in its frn·or. There are three leading forms of acupressure. 

ln the .first, the artery is directly compressed between the pin, which crosses its free 
Pnd 1 and the mus.cle beneath. (Fig. 121, 1.) 

In the second, tlie ~ame result takes place, the pin being made to giYe a half twist 
through the ti~sues betwet'n its first and second in~ertions. (Fig. 121, 2.) 

Jn the third, thP pin ii:: simply pris:iecl beneath the vessel and prer-isure applied to the 
artery by menns of a loop of wire or silk looped over its point and made to cross the 
\C~'-'cl, 1he t-ml.i;; of the loop being secured u1 on the shaft of the pin. (Fig. 121, 3.) 

The good point. in acupressure is the ab::.<•nce of riny foreign bocly for more than a few 
hours or days. Its clisadrnntage lies in the fact that its success depends upon the coagula-

20 
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tion of the hlood in the ,·ci:;Rel down to the fir1't branch, on(' of nature's temporary 11remo
static procc~scs, and not upon the permanent closure of the l'Oah of the ns!'el. As a 
consequence ir is not so i;:ccure as the ligature, or physiologically ~o !:'ound as tlic p~acti?e 
of torsion. As a general mode of arresting hemorrhage it scents improhable tbat 1t Will 

Fio . 121. 

Dilfereutmode,o!applylugacupreuure. 

hold its ground, indeed it ii; but little practised at the present time. As a mode of tem
porarily arresting hemorrhage in certain cases where the ligaturf• and torsion are inapplica
ble, as in wounds of the palm or the sole of the foot, it is indeed \'aluable, and particularly 
al$O as a means of arresting the flow of blood from a leech bit(> or other bleeding point
the passage of a needle through the skin, and a tigure-of-8 ligature over, being of great 
service. 

An ing-(>nious modification of this process has been d(>visecl and successfully used by 
)[r. Dix, of llull. A wire passed through the flaps by means of two needles and twisted 
o,·er a cork outside, compresses the bleeding vess(>J in the same way a..s the needles. It 
is <'ailed by its author" the wire compress," and is fully de!"CriiJ1_•d in the' Edinburgh 
l\IC'dical Journal,' Sept., 1864. It seems, however, to lie more adapted for securing an 
artery in its continuity as in the treatment of aneurism, under which head (see page 32.j) 
it will be described in detail. 

Ox TonsION. 

Jn a physiological point of view there is no method more perfect at command for the 
control of' hemorrhage than that of torsion; because, unlike acupresi<ure, which uses one 
only of Nature's hremostatic processes, or the ligature, which is a fon'ign body in a wound, 
and beco1nes a source of' danger by undoing at a later what has bet•n done at an earlier 
period of the case, it utilizes to the utmost all the physiological proce!"ses employed by 
Narnre to prevent :ind :lrrc~t Lleeding, and places the ves1'el in the mo.:<t favorable posi
tion for them to tn.ke cfli.·ct. \\"hat these changes arc was dis<.:u~sf'd in a former page of 
this chapter. 

For the application of torsion a good pair of forceps is required (ride Fig. 120), that 
will hold the end of the artery firmly, that has no laterul motion. and with serrations 

blunt enough to obviate any ia<'<'ration or cutting of the 
F•<l- 122. parts seized by the IJ!ades . The ,-es~el should then be 

:J'mn'/r: drawn out, as in the application of the ligature, and three 

A1f{,;r-:- ~re~o;~~c~1h:~·p111~~t~~i~,'~~:~~ ~~~: r~~~~:~:.~1u:;11~·u1{/ nb!a:!~,~~~~~ci 

XrJ 
n · 1 1 d till the .mise of resistance lias ceased. The ends should 
;J-.'f;.rJ~J,~ not be twisted off. Jn 8mall arteries the number of rota

tions is of no importance, and their eml~ nrny be twisted off 
or not, as may Uc prPfr'1Ted. In Fig. 122. the appearauce 
of a femoral artery sulficient\y twisted is well shown . 

.Cvcl'lcd md q/iit1urt'oats W"hrn the YC'S.~wls arc atlwromatous or diseased, fewer 
Etreeta or toralou on femoral urtery. rotations of the forceps are requi1·ed, tlH~ inner tunics of 

the vessel being so brittle all to iJn:ak up at once aud 

~';f11~1~~~· ro:~ ~ ~:. ~:~<·l~l:;~~~:1 ~1~ ll~e~~fo~~~'e1~ ~~·~~t~m~:.~~~n~~ i~~i ~!1:t1{:~~~: ~1i ~~-~~fie t:~:e~:tt=c~11~~n~~ 
coats 111 pos1t1on, but Ill allowmg blood to congulatc, and the lymph to organize between 

~~et~~~ 11~~~~~!~,tl~i1~dc~L~1'.~?~~1 <!.i:~::;~:s ~~~t:::ea~!)1~~\:111<7c1~eth~:c:~~e~~~l~i::u~!~~a1~~~~t•~1I~<:~~ 
tht: application of a ligature. 



IlEMORRIIAGE AND ITS TREATMENT. 307 

The phyi-iological arguments in favor of torsion are numerous, while the pmctical 
adnrntag<'s set•m to b<' 11ol lesg. After nine years' cxpcri~nce of the practice umonrr 
ve;.;;.;e)s of oil :;izc:o. (th(• fC>moral being the largest) I haw had no mishap. I ha,·e forthe~ 
ob!-(:'rvcd, that wound~ ha\'C united more rapidly and kindly-primary union bein~ the 
rule; there has been le~s constitutional disturbance afler operation and consequently less 
liability to traumatic fe,·cr, pya:-mia, and other complications such as we are all too 
familiar with, in the prac1ice of ~urg~ry. Stumps haYC henled in a week, and patients 
b<'en up in two weeh, wi1hout one single drawback, rapid and uninterrupted corwalcs
cencc following the op<'ration. In other cases, equally good suC'cess can be recorded. At 
Guy's {Jo.;;pital, we have had two hundred consccutin· ca,es of' amputation of the thigh, 

~~gdna~;~:h~n~~ J!~~·~~;r:::;l~:~)\l~ 1:~t1~~hc~!~e 0~1~:;~~~d~:;:\l~~~~:T~1~·~~.efl ( 110 of them having 

'l' 1rn AnTERY Co~STHICTOR. 

Dr. Fleet Speir, of Brooklyn, New York, has had an artny constrictor made (Fi~. 
12:3) which, as hC' has demonstrated upon both the living; and the dead, has the power of 
di' iding the innt'r coats of an artery and allowing them to ren1rvc, as in torsion. Ile 
ha~ used it on all the larger ves~cls except the iliac and subcla,·ian, and has neYer had 
any trouble, union t:hicfly by tir:-t intention h:wing follo,\·ed (":;\led. l\lirror,' :New York, 
.April, l8i1, and '..-\.rclii\CS of Clinical Surgery,' Sept., HHG). 

FIG. 123. 

I. An artery taken upbytheoonstriclor. 2. Artery constricted. :I. Ed'eclsof constriction upon vees0l. 
>i.Asaeen,vhenlaidopen. 

The instrument he recommends (Fig. 123) should be" tight-fitting enough to constrict 
thoroughly, nnd yet grooved and smooth enough not to lacerate the external coats, while 
it makes a co111plete im·a,qination of the inner coats. l;>or operating upon ,·e~sels in con
tinuity, ns for aneurie.rn, l prefor to plaC'C the limb 1 after constriction, in a relaxed position, 
so as not to stretch the ves8c l after being constricted." 

Jn Fig. 123 the instrument is shown applied to an artery, and in Fig. 123 (4) a section 
of the artery, subsequent to its constriction. I have tt>!ite<l Lhia instrument on the li Ying, 
and hiwe mndc a large number of experiments on the dead, and fi11d it does all that Dr. 
Spl'ir u~serts . 1 believe it to bt: of rnlue for obstructing arteries in continuity, as it does 
for suc lJ precisely what tors ion does for divided vessels. 

OTllER 1\IETilODS . 

.Astringents or st!fplics are al!'o rnluable agents in the nrre!'t of bleeding, when the 
mmns previously mentioned are inapplicable, their rnlue bt•ing much increa;:ecJ whl'n 
combined with pre~sure. The perchloride or persulphate of iron, pounded nmtico, alum 
in powder or solution, applied to a bleeding surface on a pad of lint Ol' dos5il of cotton-
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wool, and hound on, are the best applications; thou,!Z'h tannic ncid, Rw;;pini's strptic, or 
oil of turprntin<', are nbo seniceablc. Before npplying any of' tht"o:!', the bleedrn~ J?art 

~Ei~~:;~~~;l~'~t~:~~;:;:i;~~:~~:~73,~~i:1~F~;;~::;~,,.~~~:~:\·",~~::~~:~~::~l:~~::~·:i;·~ 
plugg"ed with the same. 

Cold is a powerful styptic, cold air often permanently 11rrPsting e,·en copious hemor
rhage on layiug open a wound. A stremn of cold water directed to a IJleeding part, or ice 
pounded and placed in bladders or bags, and laid on bleeding wounds, are at times of 
great assistance. 

(huterizotion, although tl1e common mode of nrresting bleeding by the ancients, is now 
Rf'lclom employed; yet it is a valuable agent in cases wltt're neitlier torsion, liguture, nor 
acupressu re, is available. I n spongy tissues from which blood is oozing, or e\·en in othrr 
cases, the hot iron will ortcn aet most bcncficiaJly. lt may be applied through iron but
tons or cones brought to a blttd· heat by menns of fire, or through platinum or porcelain 
instruments, heated hy means of gas or the galvanic battery. 1n both the heat should be 
enough to cause a dry eschar upon the bleeding part, while care should be exerci!'ed sub
seqUt:nlly not to rt'move this too soon; indeed. the f'!'Chnr or sl'ab should be left for natural 
1u·ocesses to throw ofl: The cautery in no case should be 100 hot, that is, red hot, as it 
<le:~troys the vessels too much, but should be of' a black !1eat. 

]l(•morrlmge from the capillaries or small vei;;~cJi;;, rarely takes place to any dangerous 
exu·nt, unless it occurs in "bleeders," or such as labor under the hemorrhagic diathesis. 
Jt has alway~ a tendency to stop by itself through the natural ha-mostatic processes such 
as have been described. lf, howewr, it be too persi8IC'nl, the surface of the wound should 
be exposed and cleansed, the ~timulus of the air being of'len sufficient to excite closure of 
the ,·csi;;cls. :Moderate pressure upon the surface of the wound, or a ~lream of cold water 
over it are also valuable auxiliaries. 

By way of summary, the following conclusions may be arri,·ed at for the treatment of 
hemorrhage from 1counded 't'essels. 

All arteries, whether divided or wounded, from which blood flows, are, if possible, to 
be 1wisted or ti<'<l at the seat of injury; and to accomµ lish this, when room is required, 
the wound may be enlarged . Both ends of a dit•ided arw1·y are to be dealt with sepa
rately. "'hen an artery is wounded John H unter's advice is still sound, "Fir:;t apply 
the tourniquet., then lay the urtery sufficiently bare, and tie the ves!'el above and below the 
woumled part," 1\IS. J .... ect. 1787. I n some casl'S the ,·essel had better Le complett:ly 
di,•idcd and its two ends twisted. I have fo llowf'd this practice with the brachia! on 
t\ir(•C occasiom, with good results, and advise its adoption 011 all arteries of less calibre 

'Yhen no ble{'cling is present, 110 operfltion Rs a rule is required; although, in exet:p
tional case~, this may be deviated from, H3 when a renewal of the hemorrhage endangers 
life. 

"'hen moderate arterial hemorrhage exists anrl the nrtery cannot be taken up in the 
wound without an operation, the graduated compress may be employed with a fair chance 
of success; but should it fail, the vessel must be secured. 

"'hen al'terial hemorrhage endangers life and the nrtcry cannot be treated at the wound, 
the trunk of the ,·essel is to be secured above the wound. 

When recurring hemorrhage is severe, the wound is to be reoptmed or enlarged, all 
clots turned out, and the ,.C'ssel tied or twisted. " 'hen modern1e, it can be treated by 
e\e,·ating the part, by pressure O\·er the main trunk of the vessel or the wound, and by the 
application of cold, !'uch as tl1e ice-bag. 

At times all bkeding ceasrs on tht' mere exposure of the open wound i at others there 
is merely a genl'ral oozing. Under these circumstances, if exposure of the wound to the 
air, or to ii i:.trcrun of eol<l water fails to check it, well-applied pressure will often suffice. 
Jn exceptional case~ styptics may be required. 

Secondary hemorrhages are to be dealt with in the wound as primary, that is, when 
bleeding is profuse, the artery is to be re-ligatured or twisted at the blel!ding point; when 
not severe. it will probably be restrained by prcs~urc and the cle\'ntion of the part; as in 
a general way, wh('n secondary hl'morrhag:e takt•s place after the application of a ligature 
to a wounded artery1 the bleeding comes from the lower end of the \'es:;::el. Guthrie has 
clearly shown, thnt repnir is less perfect in the lowrr end of a cli,ided ,~essel than in the 
uppPr, lcs&; contraction nnd retraction of the ves!'el, li·ss perlCct coagulation of blood, and 
effusion of plastic lymph. 

Venous hemorrhage, unless from the trunks of large ,·cins. quickly ceases, usually from 
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tllt' roll:tp~e of the ,·eins. Wh<'rc any impediment exists to the return of lilood from the 
wounded part, it may 1wo,·e, however, rrouble,..ome, yrt its arrest will probably be "ecured 
on th<> r<'mornl of tht.· obMruction. The elevation of the wol11Hled part will tend much 
toward~ this end , a:-; will also the application of cold , or firm prC"'"ure upon the $.pot. 

" Then large \"C'in-. arc di' idcd and the bleeding i~ copious. they mn"t b" tiPcl or twisted. 
A :-;m;~ll opening into a laq:~e trunk ma~r be close1l with a fine lig-ature, lea\"ing the main 
canal frer, :lR wountls of wins heal rapidly, such as after venci:;ection. 

Jnjuri c~ of the large ,·enous trunk!'. howl',·er, are of' ~rave impo1·tancc 1 a.ncl any wound 
or injury th(tt induce~, directly or indirectly, the l'OmplcH• arre::-1. of the \'l'nous circulation 
throu~h one of tlicsl'. ii; probably of greater consequenc~ tl1an the wound of an artery. 
The internal jugular vein, 100, may be tied with suCCl':5S. 

A vt.'in is known to be opened , when black blood flows from the wound in a steady 
strram and from i1s distal part , when pres:;lirc abo\'c the wound increases tlie flow and 
pre~:o'urc below retards 01· stopg it. 

Phlebitis is tltC' c hi(of evi l lo be fcal'Cll from an injury to n. vein, and when it occur5, it 
i:1 ,·c1y fatal. Y cin.s, however, will doubtless bear mud1 more mauipulation than ou r fore
fathers believed, without auy sud1 danger ensui11g. 

'l'he enfl'(t11ce of air into a 1comzded i:ein is likewise a source of' great danger; but the 
subject will rccei'e attcntiou in a succeeding chapter. 

T11E GE:sEnAL T1u:.\n1E~T Of' 1IE~1onn11A<a; 

j,.. of impo rtanC'c, though i;ubsidiary to the local. 'Vhen s,11ncope takes place> a~ a result 
of lo:o'..;, of blootl 1 thl! ~urg:l·On :;houl<I not be too ha.!'ty in attempting to overcome it , as it is 
without doulJt one of the mo:'I rnluablL• mean~ which "Nature employ:; to cht'ck bleeding 
and to a5-:o'i.St natural h:t'mOslatics; Lut at the ::ame timl', gnmt care is needed that the 
"yncopc be not fa1al. If such an ernnt appenrs imminent, the pati<:nt ~hould be kept in 
the horizontal JX>i'turc witlt the head low; <'ool air i:;hou ld be allowed to blow upon the face, 
or cold water sp rinkled onr it; some diH'usiblc Rlimulant, such as ammonia, t'lher, chloro
form, or the 11itritc of amyl, may be inhalPd, or br:\ndy ginn in snmll quantities. In 
cxll'('lll(' cases some surg(•On5 advii'le pressure being made upon the ab1lominat aorltL or large 
ni·teril.'s1 lo confine the blooJ tO the nel"\"e~centres; or, C\'en tl':Lni:;f"usion may be employed. 
Thi:" operation, however, has nevt!r Leen in high fa,·or with ~u ··~('Oll.'\; from accoucheurs 
it has rcce i\'ed cons id t.•r·able su pport , tltc late DI'. Jame~ Hlundell hiwing given it his 
energ-etic :u.hoc:1ey. "~lwn :11templed it should not be delayed until too late 01· when the 
hop1• of rousing the nenous and {'.irculating sy~wms has become almosl fol'iorn. Under 
all cin·11m.;t:rncel', pll'nty of' bland liquid nouril!ihment :;hould be gi,·en, such a.., milk, <·~g::;, 
broth~, &c., and ::;ti mu\;_rnts in moderation . '\'hen there is a prospect of rct'urring hemor
rha:?C', all food should be gi,·cn cold. In the C'om·alc:::.<'ing stage, iron and quinine, am
monia, and bark, are of th<' g l'catest value. Opium is a drug that must not be forgotten, 
a:0 in tl1c res1lcss slagc of' Lloodlc~snt~s its action is most beneficial. Jt mus1, howc,·cr, be 
a,lminit':itercd with caut ion, for with a foclJle heart large do~C!' a.re apt to dcprl·~~. 11alf'-grain 
do,.e.ii repeated at intc'l"\"als arc probably the safest; larµ;<'r, howner, may al times be gi\"en. 
" 'heu capillary bleeding take::; place to any extent after an oper:11ion, a full dose of opium, 
say a grain, is often ,·cry \'aluable. 

When the hemorrhagic di:.uhesis cxistil-, iron in foll doil.CR is of great sl.'n·ic:t!, the tinc
ture of the acetate or perchloride in ha.lf-drachrn doses being the bc"t. Oil of turpentine 
is likewise a nduablc remedy, twenty minim doses being sufHcicnt for an adult. Gallic 
a.cid in ten-grain do~e$.1 and acetate of lead in one-grain doses, arc abo bent:ficial 1 and :.ill 
these act upon the blood and dispose it to coagulate. 

TnANSl-'us1ox. 

"'lien Dr. J_.ow(>r ) of Oxford, with Sir E. King, in 1 GG;), first practiEcd transfusion, 
blood was drawn from an artery and conducted directly by means of a tube into the \"ein 
ol' the patient, the blood being propelled simply by the force of the circulation of the 
t.•mitter. As time progre8std, 1\tc inexpediency of' opening an arkry was foll, and the 
plun of trnn~mitting blood from ,·ein to \'ein came into u~c. In 171:).) this plan was also 

;:~:~1;11[t. ~;1,~~~:~1,~·~l h~~ ~~\~ 1~1[t:~·,~~~~' b:t~a?i::1~:~{~~~-ce ~i:~;!~ :.'~i1~ol~~ 1 ~~1~~.1~~i~:~·::~~~c~~t~1~·~ 
to b<· in~uflicient lo propel the blood. The ·indired or mediate mode of' operating conse
quently came into use, the blootl of the emitter being received into a n::;scl and transmit. 
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te(l hy a tub'• or ~yringe into the vein of the patient. To J:unes Blundell is du<' un-

~~~:~~~l\';::r~~~11~-~~~I i l f ;~ l~~l;·1i~~g i~e~~~:7~1 :L•:, \\1:11;~;:1~~~;':. ~~; 1 (;'· l,1'~~~ 11 t~11~~ p~·~~.1~'.~11 0i~:1, 1c~~'.~\ '~~~t:i;,: 
('Lancet,' 1~:?9). Since hi~ time Drs. A.q:lin~, llcwit1, 1 llraxtun I lick~,' and partic·u
larly lfou:-...;d, liavc donl" much IOW:'lrds rendering 1he practice more ~afr a111l certain. The 
ohj1•ct of the ~nr:reon in tlif' opt•nuion is. to tran~fuse blood from a heo\lthy into a bloodlC"~S 
patient. and his aim :should be to (ll'C\·ent the coagulation of the healthy blood during the 
operation. a;;; wt'il as to ~11anl n.g-ain;:;t the introduction of air into tlu~ veins. This opera
tion ~hould only bt• und('rtaken when a truHworthy app:u·atu<; i:s nt hand, and of these Dr. 
Hou:-:sl'i's is wi1hout doubt the most complete. A,·cling's, howcYer, is excellent. 

Dr. Hom•~<'l's instrunwnt is made of hardened pme caoukl1ouc; il is composed of ·~ 
tube with a IJi~giu;;on's syringe large enough to contain two and a half drachm~ of fluid 
(Fig. 12-1) (11) in ils course. One end of the tube is attached to a rigid cylinder (JO), 

FIG. 12.!. 

Dr. RouR8el's injecting npparntu~. 

open nt each pnd, and applied over the seat of the vein required to be punctured (3), 
which has been obs1ruc·ted Ly the band (1). The cylinder is fixed in position in being 
surrounded by a rigid cup which can be exhausted by an elastic pump (9) in connection 
with it. The cxhau~tion of this cup not only fixes the apparatus to 1.lte arm, but aJ.;o in
crca.-;c•:; the turgidity of the \'ein o,·er which it is applied. The cylindt•r within it (11) is 
then (,:lo:::cd by ihc introduction at it:' upper extremity of a hrncl't ( 12), the exact depth 
of which can IJc rCf!Ulatcd (1:3). Before opera.ting, the air shou ld be driven out of the 
cyliudcr and tube by filling them with tepid water (Ii), in which a li11le bicarbonate of 
soda may be di!:isoh•cd, by means of the il-yringe (!J), and the tub<• (l:!, and 7), which i::; at 
tached to the cylinder oppo::;itc to the conducting tuLe (17). When aLout to operate the 
lancet· ( 12) i~ depressed into the vein. 

To the cxp·emity of the cond11cting tube a stoprork ( 17) with two canul:c (IG and 18) 
is nttachc<l, tl1 c sto1wock being inserted to <lire<."t tht> ttow of tluid info one or otlwr of tl1e 
ca.nulit'. One of thcs:.e (':tnulaJ is introduced into the ,-cin of the recipient (j). The ap
pnrntus (10) IJt•ing lilied with water, the Yein is Opl·1wd by the lancet and the contents of 
the cylinder a.nd the tuhc put11p(•d out throu~h the free ('anula (HI) until blood only flows 
tlirougli it. Tile SIOp('ock (17) is then turned and the h\oO(l i~ injected into the patient's 
arm tliroug-h an opcnin~ i11 tliP rnin ( 1). The sy1·i11,;re IJy this :ipparnt11s "forcing the 
blood into the ''t•in of tlie recipient hy de~rres ns it draws it from the vein of the drmor, 
en·1·y particle or it ha.dn~ remained less than a ~ccond out of the human vt•sscl1 incloscd 
in a full tube, and tilt' blood cornlucted by a.n artifirin.I n•in and heart, ht•rmctically clo~ed, 
tbmp, warm, :u1d soft a.s are the human v('"~l:'ls. The blood is not modified as regards it~ 
fihri1H.', :i;lohul1·s, ga.<1., lt•mpera.ture, or density; it pa~"es from 011c sy:stem to another with 
all its primiti,·c vitality, nnd continues to Ji n~ on." 

).'ot more than l'ix to nine ounc<'s of IJlood should LP tran:;;.fu,.ed at one time, the injec
tion too should be gradual, that i::-;, about six ~yringefuls a minute. 

1
1 0Ustct.Trans. 1

1 1865. ''Guy's Rep.,' 1868. 
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DISEASES OF THE ARTERIES. 

Arteritis.-rn<ler thi!'l hC'adin~, be-:.icle~ the rar('r fol'm" of dic:.!'ni;;e, we shnll include 
ath(•roma, a-. tlwrc is no lon~cr any que-:.tion of it-. inRamm:itory n:l.lnre. Of this, Yir
C'how. Billroth. Wilk.;,, arnl )[oxon, ham gin1 n ~utlkient e\·irll'IH'P, thou~li in mo<lern texr
booh the old vit.•w is ~till tau~ht, nnd the wei~ht of Gnlliver's in,·e~ti~ation" (• ::\(ed.-Chir. 
Trn.n .. .,' Yol. x:o·i) ha,;; not yet lost its influence. \re b)' no nw;ui-; think that Gulliver 
wa-. altogNhC'r in errnr in holding: that ath('roma was a fatty and c·akarcou,;; deg~neration 
of the inner anti midcllc :i.rlcrial coats with :mhscqt1(>11L thickcnin,g of the a<h·entitia.; on 
tht· contrary, it i~ not improbable that atheroma may somt.•time" Uc a simple retrograde 
metamorpho-.i1' of the arterial ti~"ues; but, there can be no doulit th:lt it more often beµ;ins 
a1.; n sub.inHammmory procc~~. Thi~ conclu~ion has be«n n':t('lied partly upon histological 
grounds and from the fact that the discage is rn0'1.t prone to occur where tlic wear and tear 
is ~reatcgt, and infbmmation, consequently 1 mo;;t likely. 

ArtE.'ritis if< usually dc"cribcd as "acute" and" chroni c,"' and ii will be well for us to 
adopt the term~ in general 114agc. But the gtudC'nt llltl!<I n•m(·mber tliat the patliologist 
applies tlw one to a proces::i the product of which is cellular or nuclear; the otlicr , to that 
which shows orp:anizl'd <ir ti:>"lUC' product, or :-omc <ll'g<•111..•rati"e cli:lllg(• such as tile calca
rcou,:, which must neC('~sarily h:wl" takl•n some time in jfg pro1luc1ion. From a clinical 
point ot view ho1h lt'rm"'- are more :1rbitrary than exact, and tlu.>n' is 01hC'r C\'idcnre than 
patholog-i<·al to ~how, that th:rn~C's, jud~(·d by ~uch a t-tandard to be chroniC', n.re rapid in 
their coul'.;(•, and, in tlir !'<ame wa~· others which rnu:;t be called tu·ute, in tliat microscopic
ally th{')' arc cellular, are not twcc5sarily of short duration. Jf Wt\ then. continue to 
de .. cribe artl1riti.:;. a" a1·utt• and chronic, it i;;. C\•ident that no "tric·ll." hi~rological basis is 
broad l:'nough for ac1·11 racy, and we ha\'e therefore adopted tlmL cla:-:sitication of acute arte
ritis which accordii b(•1'f with our own expcrienc(> . 

.Acute arleritis is found under fonr conditions:-
1st. .As slighlly rai~ed ~ray is.Ii or pellucid pate ht'~ on the living rnf'mhranc of !he artery. 

which, when examinl'<l microscopically, show a muiliplit'a.tion of tile 1•cl\:; of the superficial 
layers of the inner coal. J t is a. disl:'a5c which is not, perhap8. of much importance when 
attackin~ the norta or lar::?;~'r w·~sels, but when it affects the vi!'<cera l artcrie:S, it may lt'ad 
to a con:sitlerable diminution of their calibre, to thrombo1'iS, lllHI tl111~ to all those changes 
which emiue when the ci rculntion becouw!' arrc,.,ted . Jt is a cha.ng<' of' thi:s kind which 
Jleubncr lately dPscrilwd in tli<' YC~1>els of the Lrain :.\S particul:~rly liaUle to occur in tile 
subjects of syphilis; and, ii is po:'sible, though not yet proved, tlt:\t a similar result may 
be indti<'('d in tlie largt•r art('ri1·s from the same cause. 

2d. As a g-<•m•ral afl(·rtion of the arch of the aorl:\1 in which that \'l'!'<SC'I is grayis:h. 
i::of'wned, thin11t"<i, and dilated, but without any strictly at l1t.·romato11R or cnltan:ous change 
in it. 1t woultl be !Jetter pC'rhaps LO call this state a.cute sof1c11ing, though the nature of 
the procc,.:;s is essentially inflammatory. 

3d. As a local diS(':lt-C in th(> arch of the aorta in caseR of aC'ulf' rheumatism. This is 
rare, sometimcs oriµfo:11in:r in the friction produced hy large rnl\'u\ar Ycgctations which 
are washe<l 1Jnckwar1's and forwards in the blood.stream. and 1>0nH.•tinws without any such 
cause and appmently a."' a !'<pont:meous arteritis. Jn either cas(•, it is liable to lead to 
nneurism or impcrfoction of' tiH" aortic ,·al\'e!'<. 

-Ith. As a local disea!'<e in i!H• arlerie~, seconda.ry to the lodgment of emboli, which. by 
their prest•nc<·, 1'Ct up an artcritis. 

Chronic al'tcritis nmy oceur as a wide5pread and continuous di1'rast.1 in most of the arte
ril"s of the Lody, or a"'- one which is loc:\lized to various p:1rt!'<, spe,·i:dly the larger VC'l'l"els. 
Of the former, a ,·ery rflre di~ease, examples ha\'e been published hy "'ilk~ ( ' Guy's Rep.,' 
lHGO), and 8a\'ory (' 1\led. Chir. Trans.,' 18J6). The principal nrtcrit·s of the body were 
thickened and Ob$tructcd, the ,·esscls being tilled with old clot that was "so closely adhe
rent that. tlte wall of the Vl'gsel would split rather than pal'! from the clot. At both the 
ending and commencing parts. the clot was white and like fibrous ti~suc, and could not be 
distinguighcd from the coats, which here were swollen and :i.theromatons. The atheroma, 
iudet'd, appeared to be here in the clot ah:o as well a~ in thr artPrinl coat" (Wilki'<) . 

There seems little do111Jt al~o as to tlrn fact, that n \'C:'sd may become completely 
obstrnC'tcd by a strictly local arteritis. 

It may be noted in pa~sin~1 that the desC'riptions of tlu.' nakP<l eye appearances in these 
ca1:c');, Pxactly correspond with those of the so-ealkcl syphilitic di .. t':l4{' of the cerl'bral arte
rie~ just alluded to as ha\·in.z been described by lleubncr, :i.nd whiC'h has been classed by 
us as acute a rt eritis, in~'1.much as it is a cli~ease purely cellular. 
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~:~~~1~§ ;if :~1f ~tt}~~~~1\~;~~i~f~~(~;;:~~~'~J~~ 
the term athcroma al' commonly accepted. Chn.n~l"S of a kind th:d cannot be rcganlc<l 
a.;;; othC'r than inflammatory arc present in nearly all bad ('.Xamplt>s of atheroma; the t•xlent 
of the inflammatory changes generally surpiHiH'S that of the atheromn.tous, and these 
inflammatory chan~t.·s occur often without any atlieroma1 and especially in younger sub· 
jccts, alJout or under middle nge. The more inflammatory changes tend more to produce 
nneurisms than do the atlteronrn.tous patches. ""hen n.1heroma is thoroughly established, 
so that a pulpy mass is formed in the coats at any spot, this is generally thick an(l hard 
and unyiC'lding, and does not girn way to pressure so as to form an ancurism. The disease 
that leads to ancurism is the s:unc disease a.s leads to al lu·roma, and J think it is a correct 
way of dcscrihin~ tlic~c relations to gay that they are altnna.tin! rc!l-ults of' the disease of 
the coats. 1 mean so thr~t if the sub-inflammatioll is severer, then the coats are softened 
and yield early, before the thickening and stitfoning chronic pr0<·<·-"'s thnt lead~ to the 
atheromn. patch has time to occur. On the other hm1d, if tlic !'lib-inflammation is lower 
und slower, then there i<: not such softening at any time in its course as to lead to ant:u
rismal yielding; but. the result is a slow thickening, which reaclws a con"idernble and a 
suflicicnt dt>grce before any fatty degeneration occurs within it, and tlwn always the thick
ening goes further than the granular change, so that the wall of the artery is rather 
stronger there than weaker; and if the sub-inflammation be yet slower and slower the 
fatty or grnnul:\r ehan~e in the coat. goes on to an accumulation of lime salts or petrifac
tion of the spot, the stone in the wall showing somctinws some rude Uorw.cell:::, so tliat 
o::;silication may be thought really to occur, though tLe bone is truly a ,·cry rough produc-

Fw. 125. FIG. 12!iA. 

tion. if it be bone at all. Now, if in;:teacl of bein!!; thus slow, so as to girn time for the 
cakareons ch:.rng-t of its prrnluct:-:, the ~ulJ-intl:11nn1:~tion be very acute. then the arterial 
wall may rupture, and citl11·r ::-mlden death or a fabe ant•uri:-;m be the J"(:',.;ult." "I might," 
adds :;\loxon, "gi'c prnctically any numlier of ca~l·~ and drawing:<, showing the active ct'll 
formation in ca,..l'~ of :ulieronrn, this cdl formation found in the deep layer of the inner 
coat e.:ipccially1 and cau:-:ing the proclul"lion of little nests of cells, in which li.lt and lime 
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Roon accumulate. In sev •rer cases the middle and outer co ~t~. an l the 1lr>1•p Ia..ver of the 
inner ('Oat 1 ~\re seen to be charged with lymph-cells in enormous 1111mbcrs, crowde1l together, 
and separntin~ thr proper e lastic and the muscular fibre~ into little p:uches and shreds 1 

while both ela.'itic arHl museular fibres fall into a state of fatty dcgeneration."-)Ioxon, 
•Guy's llo:;p. Hep.,' 1870-71. 

In Figs. 12.) and 12,),\, taken from drawings kindly maile for me by Dr. )fox.on, these 
chan~e~ can be !!-CCIL Ilis dc~c·ription is appe1Hl{·d. 

Dr. )£oxon a111l oth<'rS believe, and T think ri~htly, that m('(:hanical strain is the main 
cau"e of athC'roma of the a.rtl'rie;.. It is chiefly found at point<; whl•rc th(' strain upon the 
<'oalil- is ~rrnte;.;t and in men who follow laborious occ11pn.tions. GulliYer originally 
de;.;CTibed it as n disease of the large r nrteries, but it is now known to in\'Oh·e the whole 
arterial ~yf'tem. 

Jn advanced disea.Re calcareous plates are found in the la.rgcr artt•rics, while the smaller 
are ('onvcrted into completely solid tubes. The vessel!', moreover, alter in shape, aud 
become t.uh<'rous ns well a.i;; tortuous-di latation taking pl:u:c nt the points of bifurcation. 
\\"hen the di sease is very exten.si,-e or advanced, the inner coats become destroyed and 
undcrmin('d with blood. '\\'"lien this ta.kPs place to any extent, what iR known a...; a di's
sertin_q ane11rism mny be produced; but in other cases the inner coat i:;; ~o raised by the 
clot of blood behind it that the :i.rlf'rial canal beconws do'3('cl, :uvl gnngrenc of the p:~rts 
suppli1•d by the occluded ,·es:,;el mar en,:;ue. Jn a preparation in Guy's ~(u,;:eum (1-tG.)), 
the aorta was thus aflCctec1 1 cau:;in~ :zangTcnc of the l'Xtremities. Jn otlwrs, the ,·e:;:5el 
mr~y rupture, and cn.11:;(' death from hemorrhage. Jn rarer case.,, the ,·<•.;,;:cl may be corn
plt:tely clof'rd by the calc:lreons cli~ea.::.e, in some the roug'lu•ued r;1i"'l'li patches lx'come thP. 
ccntreil of fibrinom; a.dhc"ion" which may either cause ocdu,.;ion of' tl1e \"es~cl directly by 
their size, or, indirectly, by bPing earriecl inlo more distant arteri<~s, as cmboli. In both 
ca..,es µ-:rn~rC'nC' of the parts thui'. depri\"ed of blood will he procluct'CI. Senile 9a11,qrene 
doubtles;s is ocl·n,.;ionally cau,;:ed in this manner. Thus it is f'een that this atherom;_ltous 
di,.;eas;e of the artl'ries i5 often tli e cause of ~angrcne of a part by direct occlusion of the 
VC.$Rf'I as well as by C'mboli :;m. As a f!Cneral rule, howeYC I', in tho;.;e instances in which 
portion" of :trtcry an• found 10 be withered and cmn-ertecl iuto fibrous conl-. 1 evidf'nce is 
wanting of artl'l'iti;. bl'ing- the cau~e. Hecent investigations tl•nd to show too that such 
changeR arc the natural result of an obstruction of tl1e vef'sel 1 and th:it this obstniction 
ii\ probably due to a plugging of the canal by a clot, or to wlt:tt is now known as an 
embolns. 

Fatty degeneration of the inner, and a primary calcareous change in the nwscular or 
middle coat of medium-sizf'd vcs~1·ls muf't also be mcntio11cd. Tht~s<' may be and no doubt 
nrc mostly as;;ocin.ted with chronic inflammatory changes in tlw :irtt•riai'f'ystern, but there 
is als;o rea .... 011 to beli<'VC thnt sometimes they are e~scntially primary dC>gencrations which 
lead to contraction of the vessels and sen ile gangrene, as do a.tltcromatous changes. 

E1rnoL1s1r 

is a somewlmt common affection , and consists in the occlusion of n. n~.;eJ. large or smnll, 
by a. plug of fibrin or calcareous matter, carried by the blood from some di,:;tant part, 9.nd, 
generally, from the ht•n.rt. The physician meets with it in ca::.l's of pnralysis more or less 
complete, from the plugging of a cerebral nssel, a;;sociat('() with \ahular cfo:ea.-:e of the 
lu.'arl, acute rl1C'nmutism 1 or aortic disease. The suq.~·eon meets with it in certain forms 
of amauro,.is and local g-angrcne, and, as a precursor of aneuri.sm. The p:ttholof!;il't .::ees 
it in the fibrinous clots (infarcta) found frequently in tlie lungs, :;;p lccn, kidnf'ys, or olher 
orgn.ns. 

The symptoms of embolic occlusion of an artery n.re, i::ndden ancl :;e,·c1·e pain in the 
part from which the circulation is cut off, the pain in :;ome <'ases extend ing dowu the 
whole co11r1't' or the artery; i11 others it is a local numbness; wliil:;;t tenderness is u:;mi.lly 
pr('.::ent i11 the cour.s<' of the vcssl·I. Symptoms of a dl'ficil·nt circulation in the pttrt soon 
n,ppmr, such as coldness antl pallor of' the sk in, which may go 011 to complete {!:tngrene. 
All cascs of cmholic occlu::ion of an artery, howenr, do 1101 <·1ul in death of the part, 
sinec i11 patients of good power the collateral ci rcu lation m:ly bt>«ome subf'cquently estab
li :::. li ed, and a rC'CoYery follow. Jn patients of ft:eble power gangrene is to be feared. Jn 
not a few e:1~cR, embol ism leads to the format.ion of nn nncuri:;m. 

A woman, mt. ·17, who ne,·er h:\cl any illness, was seized in June, IR68, with a. mild 
:ut:ick of hemiplt'gia on the left side, from which she pcrf'cctly rccon!rl'll in three weeks. 
She n:maincd well aml retur11ed to her ordinary duties, tho:-c of a laundre:,;:;, for three 
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J discover a sliort prcsystolic bruit. If this is so tlw mitral orili<'e is probably contracted, 
and a clot fcmrn•d on tile vah·e, or in one of the !wart's ca\'itic~. may ltan been carried 
into the nrtc1T of the lowl•r limb." ..After dt::ath tlie mitrnl w:1~ found the size of a button-
hole . Arourid iis edge w(·rc vegetationl'i, a.ntl one or them doubt lei;s had been 
carried into the cir<:t1lntion, the gangrene, as anolhl'r had caused the paralysis 

thi;;ai~1~0~:~~:s 1~t~~1111~itgang1·cnc a.re doubtless emboli c, from the washing away of some 
calcareous fra;:nuent from nn athcromatous ,·essel. 

Jn some em•es of occlusion of nn artery by an cmbolmi, after the application of a liga
ture, hyper~slhesia and in<'rea .. ed temperature of' the pan below the ~en.t of obstruction 
may be met with. Thef;.e s_vmptoms are clearly due to the influence of' the nervous system 
and the cOnf!;CStion of the smaller collatnal \·cssels. 

There remains to be considered, morCOYcr, pulmonary emboli~m, a form which is 

~n:~~1:1t~~~C' 1 ~/ l~~~~rg:i~~;i 1~1;to~0 t;:~~~~~b~~i: ~~~~~i: ~!~1 ~!:7. ! ~: 1 ~71ca~-e~1~~.aus~l1i its i:l~~~i~~~\lli~ 
nry common in all kinds of ca!:'t'S. under treatment in surg-i<·al ward,:. " " e cnn hardly 
repre,..ent the case too iHrOn,!!ly, and we know of no more imporlant subject than this 
relation of' tl1rombosis to pulmonary e mbolism. \\'h r nen~r a patient undergoes prolonged 
rc1't in bed, C1'peoially if he be naturally weak, bloodies<;;, or debilitated from any cau!'e 
whaH'YCr; if tile blood be oH·r fibrinous a.ii in lying-in women; whenc,er there is any 
surgical fover, and in other states too numerous to me111ion, there is a risk of clotting 
occul'l'ing in the qll'il't parts of the circulation, especially in the \'eins of the lower limbs 
and in t110,:e of the pelvi!-i. The sympt.oms arc often sl if!ht. Jf the clot be due to phle
biti:::, th<•11 tliC're may be pain; if not, there may be no more than the slightest ccdema. 
about 011e ankle. Thi ~, however, is suffic ient to put the f.l urgeon on hi s guanl, nnd 1 by 
the suLscquen t enforcemC>nf of prolongNI rest, time is given for tilt• adhesion of the plug 
to the n in wall, and pulmo11ary cmbo\i:;;m is arrested. lt should bl' remembered, too, 
that clot forminf!; in coutact with a comparatfrely hc'tdthy \'Cin wall, a'i is the case in 
many inManc•es, t:Lh1' time, and sometimes a very long time, before adhering to the wall, 
:111cl un1il it docs there iR the risk of it'.' detachment wh<•n the patient moq~s . There can 
lJc no doubt that many h:we died of pulmonary emboli'.'-m, when witl1 a little more ,-igi
Jance on the pan of tlic attendants. the patient might h;W{' be('ll s~wed . 

These remarks apply to embolism of the larger brnnehcs of the pulmona.ry arteries, 
which never gin~ ri~(· to further changes in the luug.s, and the patient dies from asphyxia . 
If t.he smaller lirnnches, however, become plug.a;ed, then arise tho,.;c f;.('Condary infarcta 
already mentioned, and, in tltc case of septic embolism, lobular pneumoni;\ of py.emia and 
g:rn:irene of the lung. 

Dr. Wilks has a lso shown ('Guy's H osp. Rep.; 1870) that, as in phlebitis, morbid mat
ters may be taken up by a \"Cin and carried into the f'irculatiCin 1hro11g-h the right side of 
the heart. lht'reby gi\'ing- rif'e IO venous pyf£mia, so disintcp;rate<l fiLrin of the blood may 
Le carried into the arterial system from the left side of" the heart, and :,?;i\'C ri se to arterial 
]J!Jf£1rtia. Feb1·ilc symptoms with joint-pains and rigors, associated with aortic and mitral 
bruit, ought to cxcile imspicion of" this laticr affection; but wlu·n th(' liver or spleen is 
found enlarf!;ed, the diagnosis is confirmed. llc ul~o points out how this OC'Curs as a 
secondary fever of the nature of py:.c rnia , after scarl:iti 1ia, whi('lt is often followed hy 
joinl-painf', and not unfrequrntly by endocanl itis . ln <'~)rllirmation of these views I mn.y 
mention tliat it has fallen twice 10 my lot, in the case of f1•male patients, a_ged resp<'cti\'<'l_y 
fiftet:n and twenty years, to amputate a leg for gangrene, the re~ult of occluded femoral 
artery after scarlet fe\'Cr. In neither of these cases had any \'e:s<:el to be secured, wliile 
in hotli a good result rapidly ensued. 

Pathology.-The changes which take place when an artery becomrs plugged, differ 
according to the size of the aftCct<•cl ,·es~el. Jf' it h" a terminal YC:s<.:cl, the immediate 
re.:;ult is congestion of the \'U.'lcular area eoncernC'd, with subsequent hemorrhage and atro-
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phy of' the ti.-~ue . The rnriou~ ~ta~es may be studied with i:rrt>nt pn•cision by the ophthal
nw,.(·ope in occa..,ional ca"L'S of emboli"'m of the arteria centralis rerin::c. 1L i,; unnt•tc . .:,.,ary 
to di,.cu,.s whetll('r the proct·~s i~ due to va~omotor paralr•is 01· alteration of Llootl pre."
sun'. ,.ince it i~ of' patholo~iral mt her than of ~urgical interc..;t, and thf' <1ue,.tion;;; i1l\:o\ved 
are fully :;tated in all patholo::?;ital work;;; . \\'e shall, therefore, only remark furtlwr that 
embolism of the l'llllall \"(•-. .. els i.s important 01· otherwi..;1·, <ll'C:Ordin~ a:; the source from 
wht•1wc the plu~ is d('l'i,·cd is healthy or not. If the clot lw ~cptit. then the re::.ulting 
infoction will prolmbly lend to an ab~ce"';;;· and hC'nce t\l(' probable connet·Lion of ab,.ce,.;;;;es 
in the pcl\'is wilh tho:;c in ot.hcr parts affl•r labor, or af'trr operation~ in the viscera or 
con11<'tli\·c tit:>~mc of the body. But cmbofo:m of tlte uwdium size and lnq:.~er ar1eri(•s is 
followed by cha1 1~W"" of tlic very p;rcate::;t. moment in tlic walls of the aACeted vc~~(·ls . 
l'nfortun:~tely they h:wc 1 up to the present tinw. not hec•n folly worked out as rcf!n.rds 
cmlJolism, though wu <·an olJtain considt:rnble ~iicl toward,.; 1111derstanding- what takf's place 
by aYa.ilinp; our..;;dvc.·s or the exper imt'nts which ha\'(' bN•11 ma1lf' for us by the ligature of 
vc$~els. Wli l'll an artery of a11y sizl' becomes closed by :rn embol i..;;m, the canal may of 
conn•f' he gradually n·ston·d by the clisintep;ration aml washing- n.way of' the plug; if' nor, 
tlv• prc::;('nce of the riot arts a,; an irritant, inflammation i!i ~ct up, and the clot lweomes 
adht•rc11t IO the wall of the Ycs~rl. It is a disputed point whctlier the nc>xt s1age is one 
of orµ::rniz:ition and \':lSt11larization of the clot, or of ah:-:orption of the clot by ,.a.-,cular 
granulations whil·h spring up from the wall of the ve::o;scl. \\'(•her holds the fornwr, but 
Cornil and Harl\·icr the la11cr view. This difference, howenr, docs not matter, a5 all 
that is importnnl would be granted Uy either, viz., th:it embolism leads sooner or later to 
n locnl intbmmation of the arterial walk But if artcritis is thus produced by a simple 
and healthy dol, thl• intc11;;;i1y of the locnl disea"'e will vary a.; the plug j,_ healthy or sep
tic. aud, it is surely not too mu<·h to suppose, that Wllll' plug.swill so excirc the compont:nt 
elenwnts of the surrountling arterial coat that its ti::;,:.u(•,.; will bt'cornc disorganize<!, its 
cellular elements multiply rapidly, and the coats a.."' a const•qtH'nce ~ive wa)-. J ndeed, we 
know that these l'i1au,!!C.'." do ac.·tually occur in small ves~t>I~, :rnd n,\)::;(·c:::ses follow; so with 
out doubt, also, though the fact i:oi less gener:~lly recognized, the same changes occur in 

Fto. 12G. 

the largC'r arteries; and lead occasionally to aneurism. I shall r<'YCrt to this subj<>ct in the 
clmptn on fl.ncuril'im, and will ndd no more here, since what has b<>cn alrra<ly ~aid, together 
with the subjoined wood-cut of the srnte of the nrterial coats after embolism, may. sutll-

ci<',~!~!~~ .~;~;~~~ . ~;,'~~1~b~.i~~~:o~\~~:~~~ s:l~r~~0::~ t!;~o~~;~r~:·a:~:s~~J~.icw in the treatment of a 
ve:--~cl occludctl by an t'mLolus arc, to f~n·or the venou~ circulation through 1he limb by its 
elc\·ation, aud to establish the arterial collateral circulation by maiutaiuing the warmth of 
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ANEURISM. 

An aiwuri:'m is a fo~iform dilatation of, or a wcculated tumor comn111ni<·at ing witl1, the 

f,~l~~:,.~1~1 :\'~ a171~r~~:c~1t:;~1t~d f~;~',~,~~:io~~~,;~ l~: ~::11f~~1~1 c~::to~~~d~~· de:~:.1i~~ ir:l~stl~~i~1~'l~~.,~~·~ 
hut as false when the two inner coats h::n·e given way and the ~xternal or cellular alone 

remains. ] n~rce with Holmes, that it is 
FIG. 127. Fw . 128. impossible clinically to perceive ttny cliffor

euce betw<'l'll tru(' and false aneurism~ at 
the time tht..'y generally comf' under ob~er
Yation, inasmuch as the true become false 

d ~~o~~C)~~~·1~~~1~~ndl 11i~ol!~ 1 ~~1~~-~o~~r~a~,,\11\~ 
1\Ioxon. tl1at p:ttholo~ically, "when an an
euri:;m hai' retH:IH .. '<l any sizl', and often 
before it hns well ~tarted, the scYeral coatii 
of the Yl'S:-;d have lost by inflammation 
tlwir <li:.-tiu('tive cliaracler, and that the 
sooner the di,·isiun of :rneuri ~ms into ,·arie
tics by the supposed bdiasior of the s1•nral 
('Oats beeonws purely a matter of history 
the better." 

''"hc11 the distension of a vessel i1woh·cs 

Drnw!ug42;~·u~uy's Hosp. ~~el:\~11~;!,~ 0~a::,l~~~'ri:nlrl\tS~~~~~~ti~:l lit;b1;~~ 
to exi:H, whether the enlargement be or be 

1101 due to an inflammatory disease of the arterial coats. 
"rhat is described as a dijfi1serl, spurious, or consecuti1:e aneuri:-m is where the !":\C of 

the aneuri:-;m i!' not formed by any of rhc arterial coats, but by the muscles and ('Ondcn:-f'd 
Ct'liular ti"s11c of the part into wl1ich 1he extrarn"ateJ blood ha" been (•lfosed from a rup
tured aneurism or a rnplurcd artery; although these terms should not be applied Lo case1i 
in whil'h I here is dij/itsed extrarasation of blood . 

. A dissectin,q aneuris11i is oue in which the i11ncr coat is !'('paratcd from t11c middle, or, 
where blood is extra.rnsated into the thic:knc~s of the midtlle c:o<1.t i1~clf or bc1ween 1he 
middle and external coat:", the blood re-entering the cavity of the artery at some distant 
spot. The aorta is the part usually :iffoc1ed, and even its whole lenp:th may bt• invoked. 
An extellent cx:unplc or this aftCction ha>i Lt·en rccordetl by Dr. Fagge (' Med.-Chir. 
Trnn:-.,' ,·ol. Iii). These en<:<'!', howe,·cr, rarely comt• mulcr the hands of the surgeon . To 

~hr71~;~,~';:~;r i:~11c~1l1.~:·~"i~~~,~~:~r ~i~s:.~:~l~ho.~'~,;~::~~11~!·:;1g~) ~1~1 i\~1~~·1~::~t:i1 :1~,~a~n1~~;1~.:lr1~~~ 
left carotid and root of the subclavian, a second aneuri:;m of tile left carotid existing a.bO\·c. 

PAT ll OLOGY OF ANEL:l{IS)!. 

A low form of inflammation of the arterial walls is without doubt the most common 
predispo ... ing cam•e, while o,·craction of the heart and circulation is the exciting cause of 
aneuri!>m . Direct injury to nn artery is an occa.'-ional cause (trauma.tic), although more 
frequently tl1e injury ~<·ts up the <li,-casf' in the artery tlmt produces the ancuri:,Dl. "~hen
CYcr the coats or an artery are weakened by accident, disease (suppurati\•c or otherwise), 
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or the 1o~s of their naturnl support, t1H')' become linbll' to tlilatc under any sudden or pro
longed incrl'~e in 1he forC'e of the circulation under l'iolt:nt t•xertiun, or from a :;;utl<len 
emotion of the mind. Dr. Hf'ndle , of the Queen'-. Pri~on, Brixton. has rf'cordt'd two 
ca<:t>~ in which abdominal nneurism could be traced to the shock c~rn~t·d b'' a ~entcncc ol 
tran~porlation. J lcucf' nncuri~ms are more common in the norta, wht·re ~hronic iuflam
mntory changes ure !'O likely to appear, and the henrt's nction more directly felt; at the 
bifurcation of an artery, where the force of thf' circulation is ah\a,rs more powerful; or, 
at the flexure of join ti;:, where muscular action is the most liable to tell by 0\-crstretching 
or h<:nding. 

That aneurism is a disease of the arterial sy~tem and not always of tr:uunatic origin is 
proved from the fact that r~ man may ha\'e an am.:ur\sm form when in bed, mHI that the 
whole arterial svstcm mav Le invoh·ed in the di.sea~e. Broca lms mt•nlioned a. case of 
J>ellMan's, in w·hkh sixt)r-three aneurisms were found in one body. lL is ali;:o a dil'=ease 
of middle age, half the ca1:cs, according to Lisf'ranc, Of'Cnrr ing lwtwcen lhe ages of thirty 
nnrl forty.five. lt is not uncommon, howen:r, lo find it in young pl'rsons. Srme has 
reco rclccl an instance in a c ltiltl of nine. l\Jy colleague, D1·. li:Lbers lion, !tad another of 
femoral aneuri~m with hemt disease in a boy of ten, n.ntl cerebral anemism in L·:wly life is 
:;till more comrnon . But such case:::, almost without exception, :tre a.;;::;ociated with cxtcn
si,·e vegetations on the valves of the heart oft1'n with nlcl·ration of tht! rnh·ci:.. Tiie symp
toms are those which Dr. " 'ilks has dciicribcd under the u:rm "nrt<'rial pya1mia," or 
mainly. considerable pyrexia and enlargement of the spleen . )Jany such al'e now on 
record, and, beside the p:irfs abo,•e mentioned, they have been found situated on the 
ulnar, popliteal, axillary. mesenteric, and many otht'I' smaller vc,.,.eJ.;;. Indeed the fre
quf!ncy of tlH'ir occurrence can only be e~timatcd by looking into the lit<..'rature of Yisceral 
aneuri,.ms. lt will thf'n be found, that though the relalion between heart (li::"en.se and 
aneurism has not till of lnte years been studied (and e\'C:n now only an opinion is <loubt
iully hazarded as 10 the connection between the two) H!I')' many c·asl'S of aneurism aS"-0-
ciated with endocarditis and cmboli in the solid ,·is<."crn ha,·e been recorded :it different 
times. Among the earlief:t wrilt'1s on the subjt'ct are Joliffo Tufoell in the 'Dublin 
Journal,' ml. X\', p. 37 1; Dr. Ogle, 'Pat h. Tr:.111s.,' \OI. viii; DI'. " rilks , do., ml. xi; 
.l\Ir. Holmes, do., vol. xii. Other cases have been recorded in the i;:ame • Tran;;;actiorn;' 
more recently by Drs. Church, Goodhart, Gowers, Murchison, Si:mplc, and my~df. 
Similar cases ma.y also be found in rnrious medical publications, i·ide llright's 'Medi('al 
Hcports,' ,·ol. ii , p. 26fi; Gull, 'Guy's llosp. Hep.;' 3d series. ,·ol. v, p. :.?!J9; P onfick, 
'\'irch. Archives/ Bd . 58, 1873. See also Wilks and l\loxon, •Path . • \.nat.,' p. 1J8-9; 
Ilolmt!s, 'Syst. Surg.,' &c. 

Yarious explanations h:l\'e bet•n gi\·en of the occurrence of nneuri~m under such contl i 
tions. lt ha.;; been maintained by some that the plug leads to sudden ob)ltruction and 
afterwards to dila1a1ion of the \'e:!Sd behi11J it. But a look at prcparnt1011s of such ancu. 
ri~ms shows, tha.t the dilatation is not behind the em bolus, but nctually at the plugged spot. 
l\Ioreover, if the local obstruction leads to clilaration behinJ it, we ought 10 fi111l ancurism 
a more common result of' ligature than is the fo.ct; we ought 10 find it more frequently 
after embolism than we do, because embolism is a very commou affection in one part or 
another of the body. Other ingenious, though somewhat ln.Lored, expl:!n:\tions ha,·e been 
otfrrecl, which Jl('l'Cl not be nwn1io11ed here, anJ the only one of any imporranee is that 
recently ably argued by Dr. Goodhart, attributing the ant>uri .. m to a local artl!ritis, which 
in its turn has been cau~cd by the c:mbolism . Jt has been already a.;scrte<l that wh(>n an 
artery beC'omes blocked, the clot, unless it softens :111d breaks down, becomes arlherem to 
the wall, and subsequently the lumen of tlie ,-essds i:! lr:l.\'erst'd Ly Ya!'-cular tissue . lf 
this is trul', and that it is, ii' allowed by 1warly all observers, then there must ha\'e been 
some preceding inflammation of the wall of the ves,t•I to allow of this new formation of 
C<tpilluries. 1t is no Ill'\\' fact, therefore, that cmbolie.m Call-'5l'S a Iota! arteriti~, since it 
follows from what has nlrcady been determined. W e \1nxc only to explain how it is that 
whe11 cmbolie.m ca11."'t·s a local inflammation of arterii:s in all case~, an nneurism is so rn.re 
n result. The explauation is to be found in an cxamiuatiou of the <'11."'C.~ in which th~.se 
art> found. Tht·y nre almoliit without exception exampll':5 of ulccrntin! enclocn.rclitiS-a 
,·cry senre inflammation locally, and atlt>ndPd ui:.ually with r.:.ymptom~ of' blootl poi"'oning, 
supposed, and we think rightly ~o, 10 be dnc to tht' septic nature or the emboli which arc 
derached from the ulcer and carried to ~111 parts or the Locly. i\ow, what mu1:t happen if 
~uch a clot becomes lodged in some pnrt of an artery? Jn proportion to the se,·erity, or 
:i~ we should say snrgicnlly, in propor1ion to the foulnesr.:. of the ulceration, so will be the 
inten~ity of inflammation round the embolism ; in the more Sl!'·ere e:t:>'e:-- the rapid forma
tion of an abscess and perhaps a false aneuri:!m; in those somewhat less 5:Here, a ·ute 
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~~~~:nlii1~~ 1 ;ntc~ ~:~~.~!~:r i~\~1::;~ti1~11~j~~:i:;~e0;1~::~~l t~~n~~~~~li:·~:i~!1 11~~~;a~~t·'(~·t~y ~~l~~~~i:701 :: 
an<l therefore neither aneuriom nor absce:<s ure the con ... cqucnct',;, 

PROGRESS A:SD NA'fl'RAL CrnE OF .A:sEL'R 1:rn. 

'1i"'"hen once form<'d :m aneurism has a natural tendency to incre:i~c, the "sacculated" 
more so than the •1 fu~iform," and the" saccularcd" communicating Lyn t-mall OJ!t'lling 
with the Ca\•ity of an artery, as a rule, runs it'.'l court-ii' more rapidly than another in which 
tlw opening is free. The forre of the circul:i1ion is more con<.•cntratcd upon one point of 

~~,\~e~n~~~~~~~~l 1~~:~~;~:~1~1~~~~t~:l 1~!:~;~~~I~~~ ~11~~~:e~~u~~.:~.11:·~:1~:~ ~x~~~:·~~l'~r:~f1~~:;/m\ 11~1~~: 
Fig. 12!J. 

sacculated aneuri!lms attain a much larger size than tl1e fm;iform, 
and are much more liable to rupture. On the ot her hand, tlie sac
culate1l aneurism is more capalJle of a natural co re than tltc fusi
form-the cavity of the fornwr probal.lly lJll(iel'going a. partial and 
po~8ibly a complete closure by tlie <·oagulation of till' l>lood; whilst 
it is rare indeed for a fusiform n.neuri~rn to undc·rgo any l'Ul'h nat11-

;·~et;~~,·i~~~~eas~'·~~~e1:11~11~a~~~~!t~::·,e a~'ii~e~::e~~11:}11~1:·u~;.i~:· 1~11~;1 t~~~ 
11eou~ cure. In any case, therefore. of s:wculatcd aneuri~m, as 
well ~1~ in some of fusiform, a spontaneous cure may take place 
by the coagulation of thC' blood in the sac and the ~ubsequeut con-

m;~,:~i•;:~:d .:o,~f~~~~n;:: ~~~::t:~nd~~l~~~ec~o~~ 1 ~~~~1;~1 ~~·1il~u~11;~':(i~~g~l~~·b)l;\~~r~~~:r~~~ 
ritim twehe yun afier Mr. layer in contact with the walls of tlic sac hccoming united with 
Key had lii.:-atured the ~ub- tlwm and so srrengthening tht•m a&i to pre,·cnt thC'ir dilatallon; the 

e1~::~~
11

~~t8~:~·~~~:.~P· Guy'• ~l~:n~\~ye~~c~~~~1s i~le:;1s: 8~~~1~0~~1~·:~~~i~1~~at~~ed~>~.~~°;~;~~: re~~~~~~e; 
proceed, until the whole sac is filled an<l fiually obliterate<l. .A section of an aneuri~mal 
sac thus cured much resembles that of an onion, the outer lamimc of fibrin being thin, 
fiUroul'i, firm, and bloodless, each successi,-e layer towards the centre approaching more to 
the color and consistency of newly coagulated Llood. Tlic laminated coa;;u lum lining the 
sac is frcqut!utly culled after Broca "active clot," and the i;;of't coagulum in the ccutre 
"pm•~ive clo t," from the idea t11at this latter is a nH.'rc po:;t-morH·m :ind not a vital 
dt:"posit. This view, howevc·r, can scarct•ly be co rrect, as tlwrc can he little <loubt that in 
all t:u~es of a.nenrism that are r11piclly cured by pree-burc, digital or otherwise, the conso
lidation of the aneurism must be Jue to tlie simple coagulation of 1hl." i.Jlood in the sac, and 
its sub:;:cqueut incluration and contra.ction, ina;,;mucli as a few hours ar(• l'\ id0ntly too ~hort 
a period for the coagulum to form in any orher way. Jn the followinl-{ beautiful drawing 
(1.'ig. 130) by Dr. )foxon, taken from a specimen of poplitea.I :mcuri~m which was cure<l 
in a man under my care two years before dt:ath by digital com pre,..,.. ion applied for four a.i1d 
a half hour~ (t:ide 'Guy's Ilosp. Hep.,' 18fj9), the \\l1ole 1)atholop:y ofnnc11ri.;:m is "hown . 

Colics, of Dublin, and !:!ome older pathologists, believed that rlw librin which linl'1' the 
sac wru; the prod11c1 of an f•xudation from the lining mcmbran1· of thl' samt:, :rnd that guc
ce~si,·e exudation of this material formed the laminre. Thi1' ,·icw. however, is now almost 
cxplodl'<l. Le Forlal so accou11ts for the cure of the fu~iform :tnl·urism by i11tlam111:\tio11 
of the inner lining of lhe sac, and he regurds the fo:;iform as a simple dil:uation. which 
it is not in all cu~es. ~10:-.t pathologists, howe\·cr. now a.tlmit, that where the inner lllnic 
of a11 artny exie.ts in a heultliy state in an ancurism, the coagulation of the Llood within 
the ~ac does not take placr, ancl consequently that a spontarn.:'ous cure ii;; impossible. anti 
that in the sacculnted or fusiform :incurism succ1~:;:-1i\'c dl·posits of librinou6 lamin:l" only 
take pl11ce \\hen the internal membrane is absent, from the con la.ct of the blood with tl1c 
wall~ of the sac. 

~~i:~,'.~~t':~~:~.:~;:i~?J:;~~~J1,::~~ft:J:~~:~;l1~11;~~~J!\~'~::::•:~;~C ;l11 ,;~:~S pt~l~l1'.~>~lO~; ~:~ 
th:~1a~1:~~~';:&::1 ~~:[ ~!~~~ ~:sc~~~~ ~1{s 1t!):~g~~sl~~ ~~~l~~1~:~ 0~l~~~~gi~~7l'~l~~t1 ;~1~~r~~?;<::~~~1~~ 
de!'ig-n. The H:-.e-el at first may be only partially closed by the clot, yet frC'~h fil>rin will 
soon lie depo!'itl'd upon thl." "cmbolic plug,n and complete obs1ructio11 be produced. This 
natural mode of cure is utilizl'<l in the distal operation for tile cure of uncnrism, and in the 
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~~::ii~: ~:1~n\1;.~:~: !~1~';;1 b~cc\~,~·:t1~~s )1~a y 1 ~·~~ 1Y~e~~il~~ec~~yr~~:~r~l~~:;~i \~1~ ~~.:~11; t~~.1;:~r} ~~;h 
the aneuri.;;m is connccteil may be ob~tructed either abon· or below the i:ac hy the pressure 
of the ancuri"m it~clf, either from its being bound down by a i;;trong fa."i(.'ia, or from the 

r,:f;s~~~u~:r:~<;:;· :l~·,~:c:! ~~O~~~a~?!1~1:~ 1~,: itsA:11.~~u~~~u~~:~l~ ;',:~1~~:s~rst·~:~1n~l';:~c~~a~~:~o~:~ 
Fta.130. 

Se~tlou through au aueurl~m of lhe popllteal artery, cured nearly hro yea.ra before by dlg!lal pre•anre. 
ancur!5ml1 notdiu~ctedout, but left embedded in the 11opliteal fai,e,e. 

the neighboring pnrts . tissues are ~cparated and even abi:orhed; bo11c may even be gradu
ally worn away by the steady prcS:5Ure of the pul~ating tumor, tiO tlu_\f in thoracic aneurism 
the sternum mny be pe1forated or the bodies of the vertclm-.c ca1en away, and the spinal 
canal opened (Prep. 1·18!)30, Guy's Hosp. l\lus .). During this incrc:tiiC Lhc tissue's a.l~o 
surrounding the sac may inflame, though they rarely suppurate, and, by becoming con
de11sed, gi\'e the aneurism some support and tend to retard its growth. Jn rare cases this 
inflammatory action may inrnlve the sac itself nnd cause .;;,Joug:hin~; but when the aneuri~m 
increases unchecked it will enntually give way. A thoracic or ahdominal aucurism may 
burst into a mucous tra<'l ~ueh as the trachea, pharynx, o::::-opha~us, or i11tes1ine, and, when 
it does, Dr. Gairclner C :\led.-Chir. Trans.,' vol. xiii) ha;; ~howu that it pro\·c~ fatal by a 
recurrent hemorrhage through a small orifice. "'hen it bur:-;t~ into a 1<crous cavity, such 
as the pleurn1 pericardium, or peritoneum, it de~troys by a ~udtlcn lu:morrhage through a 
large aperture. Case~ are abo on record where it di~chargt-d ibt•lf into a ,-ein or the pul
monary artery. External or ~urgic:d aneurisms Lur::;t Ly the form:11ion and giYing way of 
a slough. Aueuri:;tn of the cxtn:mitif•s or surgic~d :ineuri~m may gi\C wny into a join1 or 
cellular tissue. lt muy burst externally only in ra.rc iustanc-ei:: . 

The surgeon, however1 has more to do with external tlwu inll•rnal anc>urism~, and 
although the pathology of both forms is alike, the tn·atnwnt difl'crs. Jt is to surgical 
aneurisms, therefore, thnl the following remarks may specially npply, and first of all as to 
their symptoms and diagnosis . 

Sn1PTo:us AXD D 1AON"os1s. 

An ancuri::.m has no pathognomonic symptom~1 nnd its early symploms arc Yery uncer
tain . It often happens that the patient's attention is first dircctNI to some swelliug; 
nit hough it may be only that of local t!t1·obbing-.<:,ome weak11e:;.s or s1iffnes~ or an extremity 
-or some nerve pain preceding the discovery of the dis<·ase i .ret such symptoms are not 
constant. "~hen, howen•r, the surgeon is commlted for pain that shootil down the cour~e 
of a nerve running in contact with a large artery, he slioulll allow the thou~ht of an1mrismal 
pre~~ure lo pass through his mind, and 1 when thi~ id a~!'iOciatc·d witli the pre.~en<·c of a 
tumor connected with the Yesscl, the suspicion uf its l>eing :rncurilimal should be l'xcited. 
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lf this tumor h<' soft and pulsating, and berome tense on the application of pre.:isure to the 
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ii:~~~~~~:~~:~~~ :i~:::~;~:·I~~£'i~~I:.1 1:.·i:'.1:;·,·;::~~~~~:~·:{{;~~:,:1 
again readily on tlw rcmon~I of tht:: pressure, and tl1is expan~ion be accompanied with a 
peculiar thrill on the re-admission of blood into 1he sac, with a bellowi; murmur or aneu
ril'nml bruit, synchronous with the pulse, audible too on the application of the car to the 
tumor, the diagnosis is complete. 

The pulse of the cxt rcmity below the swelling is generally n.ffected, which becomes 
\Haker and slower than its fellow, an<l, as the di~rai::c progre;:;::'les, it may cease altogether. 
The blood will then flow in a '' venous streHm" or cease to flow either from !lie obstruction 
of tlie arter ial trunk by the pre~sure of the uneurism, or the embolic occlu1'ion of the vessel 
below from a dislodged coagulum . Lnder these circumslancts, fulne~s of tl1e veins with 
ccdema of the parts supplied by the art<'ry will soon appcnr, and, at times, excruciating 
puin from stretching of the 1wrvcs will arise. If the ant'urir:sm be cervical an<l the circu
lation tlirougli the brnin Le interfered with, g iddiness and loss of consc iousness may be 
}H"t'Sent, :.tnd where any pressure is made upon tile recurrent laryngeal nerve, a peculiar 
and characteri:stie hoarseness will be produced. This hoar1'cne~s is :sometimes associated 
with loss of voice and laryng:ea\ spasms simulating Jaryngeal diseasP. In the cnsc of a 
woman, ret. 2:l, under my care, in whom an aneurism exi::;ted iuvolving 1he aorta below 
the opening of the left subcla,· ian and pressing upon the left bronchus and trachea, this 
symptom wa~ so se\'ere as to call for tracheotomy. When the cer\'ical sympathetic ganglia 
arc prcl'sed upon, the pupil of the affected side may Le permaucnrly contracted, aad twrn: 
pains will be present according to the amount of pre~sure applied. 

\\'hen an aneuri!-m has partially consolidated, and lins either t'O enlarged or become so 
diffu~ed as 10 prc·ss upon 1he !:l'of't parts so as no longer Lo cxltiLit any pul~ation; wlien it 
fet>IS firm, with pos.:-ibly a soft point here and there, ~ome difficulty may be felt in forming 
a di::ignosi~. and th1~ surgeon, under these circumstances, will ham to depend as much 
upon the history of the case as upon the physical symptoms. 'Vhen external signs of 
inflammation or suppuration arc present, the difficulty will be t:!llhanccd, for it must Le 
rt'corded, 1hat i:rncurisms under these circumstances h:wc b<:t·n opened for abscesses. I 
remember a poplitenl ancurism having been so rnahreatcd wi1h a fatal result. Such mis~ 
takes of diagnosis, however, ought not to occur, as t lil'y are due to carelessness. The 
diagnosis of' an m1curism may generally be made by attending t.o the history ol' the case 
n.nd to the existing symptoms. An abscess in cont<1ct with an artery may receive pulsa
tion from it, a'.; may any cyst or even solid tumor, but in all these the pul~ation will cease 
on the application of pre!l-.sure to the artery abO\"C the tumor, without any change wlmt
ever taking place in the tumor itself. I lun·e seen a case of lumbar abscess which pulsated 
freely lrom aortic contact. It is also rare for such tumors to caus.e a l>rnit. Occa.sionally 
cases are on rrcor<l in which an artery in contact with an abscc~s or suppurating hydatid 
cyst was opmied by ulceration, and ga\·e rise to the idt-a of an ancuri~;in. Pulsatile tumors 
of bone may al.so be mistaken for aneurism; but tile fact that they are in boue and more 
or less ossitic, that tlie bone is expanded. although perhaps irregularly, and that a bruit 
rardy exists, ought to Jll"C\Cnt error. It must be admitted, notwi1hstanding1 that men of 
the greatest skill and expericnce haYe mis1ahn such cases for aneurism. 

There is probably no disen~e a surgeon has to lreat rcquirin~ to be dealt with more on 
scientific principlt:S than ancuri::o:m, ns all trcatm<.1nl to lie t:fli.'tliYC mu~t be hased upon 
the Jihysiological }ll"OCt'!'$C1' of a natural one, and lie will be sutct·~~fol in proportion as he 
i~ able to u~e thot'e proccs::;e~ and to turn them to al"co1111t. It ha~ Leen already explained, 
that spontaneous cure of an nnrurism is commonly cau$<•d by the coagulation of the blood 
in the sac; and, as a conii:eqnence, it ought to be an aim to cncouragl' this result in e\'€1'J 
way, which is to i.Jc ~ought Uy generaJ as well a::- by Joeal me;tnR. To inducf' coaguh11ion 
of blood in the sac Uy natural processes, it is nccc~~ary to ha\'c a flocble circulation through 
it; for this purpose, rest i'n the recumbent position is au essential point of practice, and it 
ought to lie maintained in e,·ery cnse; indeed, there is every rea!<Oll to believe, that by it 

~~~,~~1::~t~~~·i~~1:!~1,l~~:,~:~-1;c~~:i:~· in:.~.~:~~,s('o7~;~~~- 1~:·,:~:e~;;~:;;.:1:i!~:~io~:i:1:ifo~~:~1~g~~~:; 
ten ounces of solid and eight ounces of fluid food in the twenty-four hours. As a pre
liminary to all otl1er treatment absolute rest is, tl1erefore, most essential. 
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"\Yith the !'ame ohjl'ct hkcding has been employed, and wa!'i nt one time larrYely prac
ti~{'(l on the authority of \'nl~nlva, who powt.•rfully achotated it, and prohalJ\y fo ex<'css. 
There seems no rca....;,on \\hy it should not be adopted'' hen ihe force of the circulation is 
too l"tronµ; and the powers of the patient are good; as blcNlin:,?; undl'r thcs~ circumstances 
is not only rational but :-c icntific; it lowers the force of the circulation, while at the same 
time it Im:"\ a tendency to rcnd<'r the blood mor~ fibrinous. 111 intcrnnl aneuri .... m it is cal
cul:ucd to he of more scn·ice than in external, but practised with calllion, it is doubtless 

ff :.~~:1~~~f1~:~
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hope. ] n cxtt.:rnal aneuri~m~, its employnwnt lo the ~acrilicc of lo(•al nwans docs not sc·em 
ju!'itifiablc, hot in illtCrnal ca.:es it may still be used. Whrn !'i.rpliilis is su!'ipcc1e1l a:; a 
cau"e, Lhe iorfole of' pota::;sium o r ~odium should be e mployed. ..!il1ttritio11s hut w1slimuluting 
foo(I :-.hould be gi,·~n in all instances to maintain the powers of the pa.tie111, though not 
10 increa:;e the force of' the circulation. All mental excitement should be positively 
forhidd1'11. 

The Iota! treatment of t\!lcurism is bao;.ed on similar printipl<',.., lhC' nim bcin~ to dimini!'ih 
the circulation throng-Ii thr sac. The success, howc\·cr, which nrny he e:\pt'<•tcd from the 
practice :ulopte<l will depend much upon the ~ hape of !he ant.•uri:-m, n.-; w(•l\ a:; tlw size and 
po~ition of thf' opening into the sac. This may be eACc ted Ly tlte followin:.:; mean.:, ,·iz. : 
by compression i11 one of its forms of the artery abo,·e the :.rncuri~m-indirect; by com
pression of the aneurism 1"lse(f-direct: by the llimtnian operation, i.e., the npplieation 
of a lif!;alure to the arter_Y on its cardiac side; by imiiating the rare natural proet.'ss of 
closure of thr artery on its di~tal side by the application of a ligature, or hy prc:;;sure, or 

~;~elt 111~s~~1~ f~~ ;'.'~ t 1~:~01~~iZ~\~fo1~;~1 e~1~~0:Ji:1hP~~~sbrie
1;~c(g;'.~~~~:': 1~:~.

1L11\~~1 )~1~/:~~ 1:1;;~t~~1t~f :~1~ 
method of .Antyllu~ . The treatment Ly electro-puncture, injccrion, and the introduction 
of some foreign body into the sac may be adopted in exceptional cases. 

Co;-.1rni::ss10N. 

This plnn of lrcatment, lo which 1l1e term of" Dublin 1\fcthorl" may be fairly given, 
has now found a lasting place in surgery; as Todd, llutton, Bellingham, Tufnell, and 
Carte, though not ori~inating the practice, ha\'C add11ccd mnpi1' t.·vidcncc of its scientific 
nnd practical value . ll l'onsisls e~sentially in lhe more or less complete cutting off of the 
supply of Lloorl from the aneuri:.:mal sac Ly the a.pplit·ation of pressure to the artery on its 
cardiac side, and the more completely the cnrr<>nt of thl' blood i!i atTC!'itccl, the more rapid 
appears to he tile cun• 1 modern exp<' ri encc fairly pro,·ing the i.;oundncs~ of Dr. \V. 1\Jur. 
ray's ob'."ernltion that llie principle on which the rapid nwthod l'l·sls is clearly "the 
complete stagnation of a mass of blood in the aneurism until it coag-11la1l's." For this 
purpo,.c cli:rital prc~:-;ure is undoubtt<dly the bcRt ; bul wh<•n it cannot he made •wailable, 
mechanical nwan~ mn!<t be employcd 1 and the nearer it approaclll·;;, to di~i1al prl'::-:-ure, the 
n1ore it is undoubledly 10 Le prcforrecl. The practice is theoretically sound and practi. 
cally !'::de, and is capable Ly itself of curing the majority of ~urgical :meurism::-1 and rven 
some that nre internal. lf, howe\·er, it dot•s not i:.ucceed in curing C\'ery case in which it 
is t•mployed, it doubtlc~s help~, Loth by promoting coagulation of the blood in the sac1 and 
by prmluC'in;:i; cnlarg<'nHrnt of the collateral ,·e~sels. " 'hen llw rapid trentmcnt is employed, 
the• administrntion of sonw )lnrc::;ll1etic may be called for, and as its inthu.:ncr is required to 
be kept up for hours, an additional d~1nger 10 the treatment ha!i to h<· tak<:n into account. 
Jn other respects the Ruccess of the'' ra.pid pressure" trealm<>nt hns been ~atisfactory, l\Ir. 
llolmrs rel'ordinf!; in his ltc!Ure be.fore the College of Surgeons in 187 -1, that Olli or twenty. 
three l'i1Scs in whi<·h it has b<>en c:u ri ed out, fifteen were cu red. ] 11 tlio:-e, however, in 
which rapid pressure !ms been w::ecl and failed, the applicatioll of the ligature hns never 
succeeded. lt is applicaLlc only in cases in which the more usunl forms of pn~ctice arc 
inapplicable or kt\'C failed. 

Comprt.·i.;sio11 sl1ould not be :\ttcmptecl where evidence exi!its of prr!'isure upon the main 
Hin of !lie limb, as indicated Ly redcma; or, when~ the nneuri,;m is rapidly inere:L<;i11g, 
or a rupture of' the ancurism appears imminent, because in !iUth en,.<· a li~ature should be 
applil'd to the artNial trunk. lt should not be persevered with when sloughing of the 
!'kin has Leen indut•ed; nor ought it, when, from some constitutio11al irritability, indo. 
cility, or stu pidit y, the paticut fails to second the surgeon's aim; for to make the patient 
undcr1:1land the objects which the surgeon has in view is <loubdcss a rnluablc meam; of 

21 
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~i'.f :~~If ?5~~~1t~T~~2,:f i1~~1~~i~?~~~~f 1;~,::~~?,~~rc:~~~~:·i,~l:1:~~~,:~f :~:~~tf ~::~~§~;~t~· 
:1ntl the fingers behiml ('Bull. de la Soc. de Chir.,' 18G8, p . . ,rn 1). J\Ir. Gay ha~ also 

:~~~;:~r.,1:~·~:~;,;~,E~;:i;::~~ii~' ;i;~E~~~~~~:~l::::~CE:'.:~[C::~;~\:~g~:;:~;~'.;' ~~~li~~:~~'.~i. 
a stt•:uly prc~::ure upon the lrnnk of auy artery for any t.im<' con:;ecutivcly, is a dilllc·ult 
task; niul fow men could do it more than ten mi nuf e;:. 'nrn.t i:; wanted is the !iteady 
ecpin.I JH"e . .::sure of a fin~cr or thumb applied directly over the \'f':3"'el which is t.o be co mM 

r,:·~:~1~: : ~1l:~ 1~1~:~.~~,u~~tb~~1~1 ~~e.at1.iG~~~~te~spr~~,~~~c ~~11:!~~i:1~1i~ it: a:\1~.:~;~~ t~f~ i!~,~:,~fo1~1~~ 
part of the surgeon. and a cause of IH'ed less distress IO the patient. Neitll(.'I' ,·ei11 nor 
ne1Te need be much pressed upon as a rule, nor much pain produced. To carry out. t.hi~ 
tre~~tmcnt three good men should be employed for four or fi n~ hour.s consl•C ut.ive ly, each in 
rotation carefu lly applying pn .. ·~s urf' for ten minu tt>s at a time. By adopti ng thi:s practice 
I IHn C cu red an ancurism of the thigh in t.wcntyMfonr hams, a nd iu other cases even !{';;~ 
time has sufficed. Jn a case I rceonlccl in 1 Guy'.s H osp. Rep.' for 1869, a patient & l. 32 
cured himself of a popliteal nnt:urism by pres::;un• in four and a half hour~. l n one more 
recent a man mt. 40 cured himself in eighteen hour~. after flexion and prolon~(·d surp;ical 
lrealment Ly instrumental pressure had utterly foiled. )L Yanze lli, in 18J5, rt-cords 
anothe r in which digital compress ion cured n poplitcal ancurism in four hours. 

\\' hen digital pressure can be employed and is successful , it is more rapid than any 
other, and as a rule le:::s painfu l. It cnn al~o be used where in strument~! pre.ssurc is ina.pM 
plicalJle, as in the case of the carotid. J n fact, when admiss ible, it should always be 
primarily employed in prcforence to any other form of treatment. W/1en digital com
pression cannot be applird, the next best is instrumental pressnre, and for thi s purpose 
there is nothing equal to a conical weight of lead (Fig. 131 A) co,·crcd with leather and 

Fio . 131. 

llfoile of applying pres~ure to the femoml nrtery for the rnre of an,.1ubm. 

pnforattd with an iron axle (e), upon which ext ra pieces of lead (c) can be dropped 
{ Bt•llingliam's Met hod); the wpights bein~ so adjusted as 10 arre::;t the circulation through 
the artery and no more. This weight can be ~lung to a cradle placed o,·c r the limb, held 
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hy an ;t'l<l.istant, or left to the intelligent patient. It can be shift<'cl gently from om· spot 
to a11otlu:r w!.l•n pr<•s.;,ure c:u1:;:es pain, and is far le"" painful than any other ino;;trument. Jn 
popliteal a11t•uri~m, the weight may be adjusted to the upper part of the groin, and it is an 
exe<-llent plan to apply a. !'rmieircular tourniquet lowe r down, by 
which means pre!-<sttn• c:an be applied alternately. The instrument~ of 
Signorini, Bellingham (Fig. 13 1 D), Skey, Crampton, Carte, or any 
other that allows the pad to press upon the vef'sel 1 afl(l not otherwise 
interfere with the circula1ion tltrouJ?h the limb, may be used for this 
purpoi;c. All of these consist of a. circle or semici rl'ic of sterl, a 
fixed pad bcin~ ittt:wlwtl on one side for counter·pref'sme, and a 
m<wable p:ul, acljw;tecl by a sercw, for direct prt:ssmc. ]ncleed, with 
these inst1·umcnts <:arct'ully adjusted by tht: aid of n trustworthy 
assistant who will see that pressure is well n.ppli(•tl, maintained, nnd 
shifted only wht·n re<1ui1·ed, mo!'t C:lSes of aneuri:-m of an extrcmit_v 
may be trmt{'(\, ln Fig. ·1 ~:2 is depicted :in inµ;e11io11 !' contrivance 
ma<l1;; by \\'eis.;; 1 on the princip le suggested by :Mr. F. Bulky, for the 
application of Jll"t'!'1:111rc to an artery by mean ~ of p:uls wilich may he 
nscd alt(•r11at1-ly, and ad:1pted to Belli n~ham 'i< ini'ill'llmcnt (n, Fi~. 
13L). ci1her hy the ri~id ~crew or ebstic prt:ssurc of Coll·~'~ pat!; 

FIG. 13~. 

:uul in Fig. 1:~;) a \·ery ,·aluahle one as suggest£•d hy Mr. Geor~e Weio'idoulilepad. 
C . Colc..__thl' pre:;.,.ure bcin:_?' elastic-lhat may be u•wd as hand 
pressure or :ulapted to any of the tourniquets. The treatment hy c·ompre.<:.sion requires 
intcllig<>nt supcn ision, and with this is Yery successful; but without ii if' nncerlain in its 
effects . 

Fw . 133. 

uc=:::m99og~t1\ii!iii!\\i1! 29!i~l!!!tlll!! .. ~ 
Thi~ inslrument con~\9t~ of a trC'phine handle, to which is attaehed a. 11tralght rod lek11copic:1lly arrangC"d. The 

two urper &C"g111ent11 of tllis rod are hollow uibe•, each containing a apir11.l sprl11g; the lowrr 11egmC"ut i1111. solid bran 
rod llttlng into the upper, haviug 11.t it~ extremity a screw at an obtuse angle. To the end of tbla a pad, com11osedof 
cotto11.woola11dhouelu1ir,l1111dj11sted. 

My friend and collC'agne, Mr. Davies Colley, who happened to ha\'C been my dresser 
when a ca"e of poplitf'al ancurir-m was under treatment by di~ital (•omprcssion, informed 
me, that he pron•d hy experime nt , that he cou l<l readily arrC'st the circulation lhrough the 
ft.moral artery for six or eight hours at a time with his finger applied directly OYer the 
,·e~<:l'l, and the weight adjusled upon his finger-the weight acting in lieu of muscular 
powrr that would ha,·e been required as the compressing force. 

To ncutrnlize the effl-cts of the local irritation of the skin by the pres<:nre, free u!;e may 
be made of Fr(•nch chalk, slar<'h , or violet powder. To allay pain, opi:itt>s, or hypnotics, 
as C'ldoral in full dose!', may be given, and in some ca'-es even chloroform may be used and 
it s influeuce kept up for sc\"Cral hours, to allow of complete compress ion being maintained. 
Dr. 1'Capother tlitl this for twelve hours. The re seems little doubt that in a. general way, 
complete obslruction 10 the ci rculation is more likely to be followed by a. rapid cure liinn 
is illcOmplcte, aud tliat next to completely stopping the flow of blood Lill the aneurism has 
consolicla!Nl, tlie application of the intcrmittellt comple te eompres1'ing force is to be advn
cutecl, or, in othf'r words, <:ompletc compression may be maintained for n certain time1 and 
then given up to be returned to ns soon as the <:onditiou of' the patient will permit. The 
total ~mppressio 11 of' I.he circulation is doubtless the most rapid plan of curing- an aneuri,::m; 
but the partial suppn·:'~iou is likfowise successful allhouA'h s lower. On all these points. 
however, J should like the Dublin surgeons to speak. Dr. lhwdon l\fornamara ha~ do1w 
so in an able paper {I Brit. l\fed. Journ.,' Aug. 19, 1871), from which the following 
extrnct has heen ta.kc>n . It epitomizes the whole: 

''A cnsc of poplitt'al nneurism pre~cnts itself' for treatment. ",.e determine to u.;e com
pression. 're first carefully ascertain the condition of the patient's general health. Jf 
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during thf• period that pressure is kept up; and, as in Dublin we visit our hospital at nine 
o'clock A. l\J. tht' treatment gene rally commences :ibout that hour, and is continuc<l up to 
nine o'clock P. l\f., when :di prcss u1·e is rcmO\'ed, nnd the patient is encouraged to take 
hi s night '~ rC>st undisturbed . Next morning the treatment is rcsu meJ , and so on until the 
curt: is perft·c ted. At the commencement of the c:isc , we take the patient into our confi
dence; explain to him the uature of his case and the meLhod we a.re :\bonl lo adopt for 
hi s cure, placing clearly before him the a lternati\'e, with aJI its pos::iible da11gers 1 which we 
should ha\·e to adopt in case compress:ion should fri.il. The value of thi s procedure is 
Ye ry frequently dcmon:.trated by the intelligent inler('St exhi!Jited by our patients -in the 
managc: mcnt of the ir own cases, so intelligent as in prot racted cnscs lo supplement , if not 
altog-etlier to supersede, the supcnision of them by our stude nts. In the selPction of our 
com pressing force, we adopt in ils widest sense the m:.u im 'Xullius adJ ictus jurarc in 
,·c rlm magistri.' Should one compressor JffO\'C irksome, we try another; if aJI should 
fail , we hase i·ccourse to digital compression, or to compre:;1'ion by means of weights; but 
in e,·ery instance, co1wince<l of the soundness of' this pbn of trca1 mcnt, we lease no stone 
unturned to secure it s success." 

Since Esmarch's elast ic bandage, however, has been introclucc<l, surgeons ha,-e employed 
it in the treatment of ancurism, and , where success has followed its use, the result s have 
!Jecn very striking. Thus, we find that Dr. \\'alter He id, B.. N, who first adopted the 
practice, cu1wl by it s means, in fifty minutes, a case of poplitcnl aneurism (' La.ncct 1' 

187J); :Mr. F . A. Il eath, of l\fanchester, a secontl, in an hour (' Lancet/ 187G) i :\Ir. 
·w agiitaflC, a third , in two hours(' Lance t,' 187G) ; .Mr. Thomas Smith, a fonrlh, in three 
hours; an<l l\lr. ·wright, a. fifth , in twenty-four hours(' Lance t,' 1877). l\lr. Bradley has 
had, howc\'Cr, one unsuccessful example, l\Ir. T . Smilh two, and J now record a fourth, 
in which I am disposed to think the practice not only failed to cure hut did harm. 

The case w:\s that of a man, :.et. 45, who was admitted into Guy's, unde r my care, in 
1\fa.rch, 1877, with a popli1<.•al aneurism, which was increasi ng so rapidly that active 
treatment was called for . The man could hear neither digital nor in:-.trum cm ta l pressure 
upon !he afferent artery. I consequently applied tile elas ti c b~lntlage to the limb below 
the a 1w uri sm, using moderate pressu re, allowed the aneurism to fill with blood, and tlwn 
so compres~cd th<~ thigh abo\·e the sac as to en tirely check a ll pul:--ation in it , these three 
!Jeing apparently tlie essential points to obscn·e. A imbcutaneous injection of morphia 
wa5 also gi ,·en. The prcsRure was maintained for three hour::; con~cc11tively and a !'Ccond 
do~e of morphia injl'Cted, but when the bandage was rcmon·d the ancurism was decidedly 
lw rdc r, although pulsat ion still ex isted in it. Four days latt·r all dot seemed to have 
dii:appl'nred. and as the :.u1curiRm was as big fu; ever, the ela:-; ti c bandage was agnin applied, 
onl y on thi s occasion, to soo the the man , an ana·:>thetic wns m;ed. T11is tn·atmcnt was 
continued on tliis oecnsion for three hours, :ind at the end , little had heen gai ned from it. 
A fo r1nigh1. was then allowed to elapse to allow the parts thorou~ILl_y to recover themsclns., 
wht'n a carbolized calgut ligature was applied to the a.rlery, and within one week this 
wound had completely healed by immediate union, not a drop of pus having been ex uded, 
int!Ped, llie patient had 11 0 idea that any operation lmd bct:n performed upon his thigh . 

~p;~~:~~l::~ 'olf~o:~-1~"~~:~~~~:1, ~:~~u:1~11~~:~a:~~t i ~11 · t~:~:~1·::~1~ 1~:1~\g\~11~cic~1,1c~'~f ~~·t;~~l~t ~~:;v!~; 
followed. 

In this case. I am disposed to attribute the gangrene to th <' employment of the elastic 
bandage, and fear that from it s two applications many of the i:.mall arterial branches that 
would have carried on the ci rculation through the foot, after the ligature of the fomornl 
had become blocked, and that, os a consequence, gangrl' ne followed . The case indeed 
tend.s much lo support the view, which H olmes li.~irly demonstrated in his college lectures, 
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that where prcr::c;.urc fails to effect a cure in the treatment of an ancurism, the success of 
ligature of 1h ve~sel is not so good. 

An aneuri'.'-m is known to be cured when it has consolidated and lost all puhmtion, and 
the anastomosing arterial branches around arc visibly pulsating. Care, however, mu~t 
bf' observed for some clay~ later, and no mo\·ement of the limb or manipulation of ihe sac 
:m• to be allowl•d; becau:-=:e in case of rapid cure, the clot that has fill<'cl the sac must of 
necessity be soft, and a Yery little may cause it s dir;;placemcnt, anJ thus inter/ere with 
that natural contraction of" the fibrin of the bloo<l that is to fill the ~ac p<'nn:mently, 
prevent its dilatatio11, and cure the di~ease. At Guy's H o,;;pital, out of 17 cases of 
poplitC'al aneuri~m con~ccutively treated by pressure, 11 were cured, mu! ~fr. Holmes 
informed us in his college l ectu rf'~, that out of 124 cases so treat{'(! in cliftCrent hospitals, 
6G were treated with ~ucccss, and in ;)8 without success. Of the la.Iler, in ~I, the femoral 
artery was aftt:rwarcls ti ed, and in 8 amputation was practised, 5 dying. Den.th occurred 
in 01w ca:;c; and in ·I there was no c\·idence of subsequent. treatment. ('Lancet,' Dec. 
19, 187·1.) In the nrnjority of these cases, in:;trnmental pressure was employed, and in 
some, the treatment was imperfoctly carried out. 

The treatment of anemism by direct compression next cbims attC'ntion, and in modern 
times is knO\\ n as that by ftexion ,· for tline can be little doul>t that tht: modus operandi 
of flexion in the cure of aneurism is mainly due to three conditions, first, to direct com
pression of the aneurismal tumor itl'lelf'; secondly, to indirect compre~sion through the 
medium of the tumor, intercepting e ither wholly or partially the supply of blood to the 
sac; and, thirdf.11, to displacement of the riot, as suggested by llolmc~, irnd the consequent 
obliteration of the moulh of the aneurismal tumor. This mouth may likewise be so situated 
as to be closed by the bending of' the artery-an an<'urif'lll in the posterior wall of the 
poplitcnl artery being in a far more f:n-orable po~ilion for cure than one on the anterior. 
At the same time we know that forced flex ion of a limb is c:qiable of arrc5.ting the flow of 
blood through the healthy artery. ln Englanc:I, 1Ir. E. Hart demonc;.trated the imccci:is of 
this method of treatment in the year 1858, although, in J8;)7 1 Dr. l\faunoir, of Genen1, 
recorch•d the first successful CMe in 1 L'Echo ~lCdicale1 (:Ncufcha.tcl), and, since that tinw, 
many surgeons have successfully applied the practice. To carry it out, the limb must be 
carefully bandaged from below upwards to the ancurism, and in tile ca~e of the popliteal 
artery the kntJe should be bent, sufficient force being employed to diminish or arrest tlic 
pul~ation of the tumor but no more, some turns of the roller mainraining the limb in this 
position. The thigh should then be flexed upon the pelvis and the patil·nt. turned on his 
l!iide with the limb resting on a pillow. By this plan tlie arrPSt of the ci1·culation through 
the ancurism mny generally be effocted, and a cure expected. 'Vhcn the flex:ion is forced, 
tile patient;,_ too oftt'n unable to endure the sutt€ring caused by the position. The plan, 
however, is so simple, and, when bearable, is so successful, that it sliould always lie 
attempted where it ean be applied, and 1 when unsucce~sful. it is almost harmless . To 
large and rapidly grnwin~ aneurisms this method is inapplicable, and probably dangerou~, 
as it may iullure rupture; but whtin any inflammation or other complication exists it 
ought not to be employed; nor ought it be persisted in when it is not ob,•iously doing 
good. 

Pre~sure may likewise be used with flexion where the latter is insufficient, many c:lses 
having been reported in which success followed the conjoint means. Jn one under my 
care in 18il 1 cured an aneurism below the po1,liteal space in eighteen hours, by alternat
ing the ttcxion of the leg with digital pressure in the groin. 

l\I. LiCgois, in an interesting paper(' L'Union l\Ied.,' Aug. 1869), gives <'lc\"en cases in 
wliich flexion alone proved successful in popliteal aneurism, and also eleven in which it 
was successfu l in combination with other measures. ]n four it succeeded after other 
mp;_ms hacl fo.ilcd. Ou the other hand it failed in twenty-three cases, or nearly half the 
whole number, and or these, se,·en are stated to have ~ uffcred rupture, :rnd one hacl inflam
mation of tlte sac. llolmes's statistics show nearly tile siime results. 

J'/1e wire compress of Jlfr. JJix, of Hull, already alluded io (see p. 306), requires 
naming as a ml."ans of dealing with aneurism . It is a method that has been advocated by 
Porter, of Dublin, Hilliard, and others (vide l\lr. Dix 1s paper in the' British l\leclical 
.Journal,' October 30, 1875, p. 551 ). It is in reality treatment by compresr::ion and not 
by strangulation. lt. docs not. cut the artery nor oblitem1e it at the seat of operation; 
therefor<' in principle and metliodus medendi, it ranks not with the ligature, lmt with the 
tourniquet anti other modes of pressure. But forai;;much as the applirn.1ion of the wire 
re<p1ires expMurc of the artery by a cutting operation, this procesr:: cannot enter into sur
gical compt-tiLion with the simpler methods of compression and flt'xion, yet where these 
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f;;~:~::~!i~f::~~"~;~'.'~~~:~~;~~2~;,~ff~'.~;~l~::,:;~~:~r):~t:~;,~~l~i:~:.';~f~·!.;'.'.'..::~~;:.:!Yb'z! 
co'i\~~e:~~;r::~~!~c~~ i:~ ~:1I~~:~~~~:H~ ~'~0~~:~:~ to be specially n~cNnry to follow out the 
exaet details with care and attention :-

pie~~·~t:1L~1~~,it~!1c:\ 11:~e~!b~~ti 1~c~~~l1:e:~~n~1,e i: 1~~~~~~:~.'1~~~~~~1~~~~~ ~~e1 ~~ 111~~a!l1~:~~;.;~: 
needle and carried bene-ath the artery Ly 
the withdraw! of the need le, "hich is then 
separated from lite wire. A straight sur
gical needle is 1hen allached to either end 
of the wire :ind the two neecllt·s (first one 
and then tlw oth(' r) are passed through the 
t issues to the su rface, so that they emcrgu 
on the skin, one about a quarter of an inch 
and the other three quarters of an inrh 
from the edge of the wound, on whichcrnr 
si<le of it may seem most c:o rH"enient, lmt 
both on tl1e same side (Fig. 134-). By 
drawing them through together, the wire 
forms a loop over the artery and the inter
Yening tissues, :rnd the needles are then 
detached from the wire. The half of a vial

Fio . 13-l. 

Dix'amodeuf compreuiogartery. 

l'Ork, flat side downwards, is now placed on the skin between tl1e ends of tl1e protruding 
wire, and firmly pressed down by the fingers of an assistant in tlie uact line of the artery, 
the wire being at the i:-ame time drawn tightly upwards and sharply twi:,ted over the cork, 
till the current through the artery is eflt>-ctually stopped and the pul.:::~tion of the aneurism 
ceases. It is of great importance that the position of the cork should be longitudinally 
o,·er the courl'e of !he artery so that the blood-current is chccketl as muth by thl:! down
ward prcs~nre of the cork as by the upward tension of the wire, the inlt'rn:ning tissues 
forming a firm compressed pad. The superfluous ends of wire a.re then cut. on; and the 
wound clost>d and dressed according to the predilect ions of Lhe surgeon. 

When the depression of anresthesia go(>S off and the c irculalion revivf's, it will be 
found, that afeeble pulsat ion returns in the aneuri!'m . This, according to the author 
(who strongly achocates the gradual rather than th~ rapid method of producing coagu. 
lation in tlic !'ac), should be allowed to go on for two or even three days, when the wire 
is to be tightened in the following manner:-

The cork being firmly prt'~sed down o,·cr the arlC'ry, the wire is drawn upwards by 
~entle traction on its twisted ends, and two or three sma.11 wooden wedgl:'S are pushed in 
by an assistant between the cork and 1he wire, :'10 that sufficient ten:-'ion is cau1'ed to 
eutirrly stop all pulsation in the aneuris.m. If the wire lms been ~utlicitntly drawn tightly 
:u fir~t, very ~mall wedgts are required, such as two or three bi1s of a ludf'er match, for 
in~tance . Tlit:! wir'• i:oi on no account to be twi:sted afresh, lest it break. l\foanwhile, by 
the action of the two or three days' feeble current the sac ha~ been prt•parecl, as it were, 
for the coagulation of' sudden sojt clot which is now formed, whiJ;ot the tollaterttl circula
tion ha~ al'-O by Lhe same meons been encouraged, the re::iult being that in from twenty
follr 10 forty.C'iglit hours, con;;olidation is perfect; thus about tlu.: fifth or :-ixth day the 
cure is complete, and the' compn·ss may be rt?moved, wliich is thu" done: Cntwist tlie 
wire and r(•mo\·e the cork; Sl:'pa.rate widely the two ends of the win• to le~st'n the curve 
as much as possible; <:lip off one end close to the skin ; make gen tin pre~sure with one 
fingt>r where t lw COl'k hns becu, and by steady traction on the other ('ncl ot' the wire it jg 

re;idily withdrawn. lt' it should seem to adhere, leavt' it till nexl day, when it must have 
b(come loosen('d in the tii:-sues, and be eas ily n:mornble. 

i~h~,~~~~;:.~'l~l~~Z1~~~1 i:a:~~:11~~ie:~~~i~~1H~/~11~~11~{~;~~~~e bfu ~[1~ ('~;~~=;. the artery, either 
external or interual, tht'refore 1he blood channel being uno11t.•ncd, bleediny, one of the 
chief clangers of the old operation, 1's impossible. 

11. By l'ausing at first a retarded cirl'ulation and a dimini:-IL('() curn.:111 1 it most accu
rately imitates tlw natural cure of aneurism; and hy allowin~ lime for llH' f':--tablishmcnt 
ot' the collakral circulation, the rbk of gangre1w, till:! su·ond great duuger of the ligature, 
b very much diminished. 
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lf, ne,·erthel~~i;, th<·re were coldne~s of the limb and a thrratcning of gangrene, the 
wire can be at once untwisted and relaxed, or even n·mOH'd. 

JU . rltimatcly, the current th10!1gh the arlcry and the ~ac is entirely obRtructe<l so as 
to produce the needful clot. Of cour:-e, this complt'te oLstruction can be effected at first 
if desired; and, tlwrefore, this operation does what no operation, by Ji~ature an<l forcep!::!, 
&c .. can do, viz., it gi,·cs 1he sur:!eon a choice between the rapid and the gradual method 
of treatment. Bui, as herein tlcs('ribed, it is in faC't a combination of' the two, which is 
better than either alone . 

lt will be seen that, in the opinion of the author, the ,qrculual method is much to be 
preferred, and he con~idcrs it one of' the chief merit::; of his opt:ration that this effect can 
be produced. 

] \'. The wire dors not act as a foreign body in the wound, setting up suppuration and 
impeding the healing process as a ligature docs . 

V. It is not a fixture upon the artery remaining f'o1· an i11dcfinite period, but, its work 
being done it can be at once got rid of. 

YI. The clot producc·d by this concurrence of the gradual Hnd rnpid method is less 
likely to break down and suppurate than the soft sucldtJ1l clot, wliich is the effect of the 
ligature. 

\ ' 11. And Ja,.;tly. As there is no possibility of bleeding from the artery, the surgeon 
has a wider choice of locality for operation. For instance, the common lemoral or the 
external carotid, which, on account of hemorrhagic ri~ks, are usually avoided by the 
operator, may be ~afoly treated on this plan, which is indeed arplicable to all arteries 
alike. 

N.B.-lnasmuch as; it docs not oLliterate the arwry at the ~ite of the application of the 
wire, this procedurr, in its prese1d form, i~ not !:illitable for the distal operation. but it is 
probable that CClmplcte occlusion and obliteration may be effected by the simple modifica
tion of applying two wires upon the ves::;el about half an inch apar1, between which a clot 
would form and bl'come organized. 

All this is quite trustworthy in traumatic aneurism or in a wounclccl artery, a wire 
be-ing applied on e ithe r si<le of the orifice in the artery :rncl the ''cs:;el di,·idcd between 
tht-m. This is pro,·ed Ly its pcrfoct success in amputation, &c. 

T11E TitEAT:\lENT BY LlGATUIU:. 

Such a plan sl1 ou ld only be entertained when that by compress ion in one of its forms 
is inappli~·able, or has proved unsuccessful. It slioul li be C<trricd out w!.cn possible by 
the llunterian method (Fig. J3,')) 1 by the appli
cation of a ligature at some distance from the 
sac and not by the" mCLhode d'Anel," in which 
the ligature is applied close to the aneurism; 
because by the Iluntcrian operation the chief 
flow of blood through the aneurism is arrested, 
the collateral circulation maintained, and the 
artery more likely to l>e hcahhy when ligatured 
at some distance from the scat of disease. The 
operation is also, as a rule, less difficult. 

A moderately thick round ligature should be 
employed either of' silk, hemp, or carbolized cat
gut. " 1 hen a silk or hempen ligature is used, 
it subsequently ulcerall·s through, or a portion 
of' the artery sloughs away with it. The process 
takes from nint! to 1we ll! Y days, or more in large 
vessels, and in this li es the weakness of the treat
ment by ligature. When the carbolized catgut 
ligawre is employed, ~onw ulceration of tlw ves -

FIG. 135. 
lirndor"s 

as practised 
Jlunter'a. byWardru11. Wa.rdrop's. 

sel at the scat of ligature may like'\\ j,.:e follow, Dii1.1;-ra.w showlog tho dill\1rentopera1\ons for 
Lui a complete division of 1he arlcry Ly ulcera- aueunun. 

~~~~~f~fi~~;~:::•~:~~'.:::.1\~· · (:~~:'.:;: d~Eli~~·~:li.:.~·.il::.d~1~~a~;.•1~1,'.n~~':::~:~:.' i\~;;~"}01~~~; 
is the more frequent cause of <l<:ath, an<l according to Dr. Norris, out of fif'ly fatal cases 



328 TREATMENT OF ANEURlSM. 

of ligature of the femoral artery, twenty-three died of gangrrnr, and only eight of hemor
rhage. 

\fhen a Ji gal ure i!5 applied to the main artery of a limb, the circulation i~ , for a time, 
more or l c~s cut off, consequenliy coldness of' the part may cn:s ue, and e,·cn gangrene; 
congestion, howe\'er, ge nerally takes place grat.lually in the ex tremity from the blood 

~i~~~;,:~;:~1,:.::;~~':1;~'.~;;~\~~a:1~:~~~~.: ;~;~\~~:::~i~~~'~
0

:1:;:~i·~~~!~:.P~0~:;:;;:i0~:1f i! 
after the ap plic:1t ion of a lignt urc to its main arlel'y. by the paralys is of the \'aso-motor 
ner\'C'S that ram it)' 011 or in the coats of the \'CSsel; this paralysis producing a correspond
ing- pn.rn.lysis of the ramifications of the ,·essel::; , and, as a conH·quenc0, the bloo<l finds its 
way freely through the collateral branches into the part below the scat of the ligature ; 
this blood stnsis producing hoth the congestion of the part as well as the concomitant 
elevation of' tcmperatun•. ('Archives cle Physiologic,' 1851.) The surgeon consequently 
should, after the appli cilt ion of a ligature, do what he can to maintain tho temperature of 
the li1nb, which is best <·lfocted by covering it thickly with co tton wool, at the same time 
kt•epin,g the part rai .':'cd, to encourage the venous circulation. Simple nutritious food 
should be allowed, but sti mulants only with g reat caution, nnd mrrcly enough to help 
digestion and maintain the force of the heart' :5 action-the habits of' the patient forming 
the best guide us to quantity. Should pain be present, opium, morphia, or chloral must 
be perscribed, either by th<' mou th or subcutaneously. 

" •hen the ligatu re has sepnra.tecl, the wound healed, and the ancurism com=olidated, no 
forcible or prolonged exercise of the limb must be nllowed for some wt•eks, although gentle 
exercise is beneficial. The limb should al~o be kept warm , for it has happened that the 
circulation throuf!h it has failed to become full or e\'Cn suffic ient , after the operation, and 
some permanent weakness and lo,;s of sensation has been lef't. .A patient may, howe\·er, 
Ji,'e a long li fo even after a double operation. Jn 1 86·~ I saw a man, ff' t. 5 1, upon whom 
l\1r. ll . Coo11cr had operated t\\'Cnty-three yeurs before ( 18 Jl ) for popliteal aneurism of 
th<• left leg, and of the right in 18·l3. He had been an orang-e poncri and subsequently 
follow ed his woi·k. " ·!um gangrene takes place, it is generally a~ a direct result of the 
cutting off of artf'rial upply from a limb, and of the ensuing blood stasis. A s a conse
qucucc it occurs witl1in a few days of the operation. Jt may, ho,,·e,·er, be produced by 
the presence of an inflamed or rapidly increa~ing aneurism, and ha!:\ lii eu little or nothing 
to do with the operation. lt sliould be dealt wi th energetically. If' it spread rapidly, and 
threaten lifo, amputation of the limb about the line of ligature should be performed with· 
out delay. Should, however, it be limited in its nature, and slowly progressive, the ex. 
pcctant treatment must be Pmployed. The warmth of the limb at the 8ame time should 
be carefully looked to, the sloughi ng or dying parts co,·ercd with well -oiled lint , the 
nnous circulation assisted by the elevated po~ition and by g<· ntlc friction, and the powers 
of the patient st imulated by food and wino; opiates being administered for the a.lle\·iation 
of pain. 

" ' lien lhe sac of the aneuri~m inflames and suppurat e!\ afte r the application of a liga
ture. the ca~c may be regarded as one of local gangrene the result of the operation; it is a 
daugerou~ complication, and no defi nite rules cau be laid down for it:;; treatment. Hemor
rhage is o(·ca:-. ionally a result of this action, the blood coming from the lower end of the 
,·csscl; py:cmia or blood· poisoning is anotl11•r. In general , "hen an anemi::-mal sac imp· 
purntes, amputation is the best practice when it can be performed. Jn August, 11'71, I 
applied a ligature to the l('f't carotid a rt1?ry of a man :xt. :?!), for a lar,ge aneurism, and 
death ensued on the thirty-fourth day from suppuraiion of' the ~a.c and sloughing of nearly 
tho whole ancuri<;nl. This proce~s had been prt'ceded by some hcmonhage on the thir
teC' ntli day aftc·r tl11· operation. The same result ma.y take place after the cure by com
pn·i::sion, rapid or ::;low. IL i8 an open question, howeHr, wlwtlLer aneuri8ma\ sacs that 
lian: been !'t1ddl'1ily filled wilh coagula are not more liable to break up and suppurate than 
others in which 1he process ki.s been mol'e gradual. 

ln raru inslan <"CS lifter Iii<• 11untcria.n operation the pulsation of an aneurism reapp<'ars; 
and a p:l!i:;;.ing, fteble pulsation in the sac a day or two after the applil'a.tion of the ligature 
i8 by no means a rare occurrence ; nor need it excite any alarm, tl!!I it is doubtless due to 
the pa~!<agc of a feeble curren t of blood through the sac by mean:'i of a collateral branch. 
This is more likely to occur when a cure by pressure has been previously attempted and 
failed, the <·ollateral ci rculation havin~ been enlarged by the prc!:!SUI'('. 8honkl, howenr, 
the p1llsatiou continlle persistent, even after the application of n li~nture to the main 
trunk, it will be fi.lir to infor, that a 'ms aberrans' exiHs, by which the blood is brought 
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direct to the nncuri!l.m, nnd which must be ligature1l before a cure can lJe cxpectccl. At 
times, the cxi~lence of this 1 vM abt>rnrns' may be made out at the time of operation when 
the vessel must be looked for before the main trunk is tied; indeed, it may be po,;::;ible 
that no necessity will be found to tie the main trunk, as the operation for nneurism is to 
tie tile vessel that supplies the sac, and this may be connected only with the' vaH aher
rans.' Should it not be po,;sible to apply a ligature to the supplying ,·cs:sel, other meaus 
may be employed, ~urh as compre~sion, or flt!xion, bur, in all probability thehe had been 
jm .. \·iously tried and failed, and, under such circumc;.fances a second ligature may have to 
b<> put on near the i:.ac; 01· the original operation for aneurism-that of Antyllui:., practised 
more recently by Syme-may be required, which is, the laying open of rhe sac of the 
aneurism and the application of a ligature abo\·e and helow itR connection wi1h the artery. 
To do this, howe,·er, mu<'h boldnes:s and operati\·e ski ll a.re nece!'~ary to prcnmt a fatal 
hemorrhage. " "i rh this objec t, in a. cns.c or axillnry :incuri:-.m, :\Ir. Symc made an incision 
abo\'e the clavicle along the bol'der of the st.crno-mastoid muscle to enable an assistant to 
compress the subchwian artery against the fi rst rib; acting upon the same pri11ciple as he 
adopted thirty years before when he made an incision behind the angle of tlie JaW to 
enable an assistant to compress the internal maxillary artery before the remo\'al of 1he 
upper jaw. In 1861, he laid open a gluteal aneurism, having previously thrust a bistoury 
into the tumor over the situation of the gluteal artery and introduced a finger so as to pre
vent the blooJ from Rowing except by occasional gushes. Il e eventually thrust his hand 
iuto the sac, rapidly turned out the clot, and had the bleeding orifice at onC'e under :-ub
jection by the pressure of the hand. Both cases did well. Still this practice is only 
applicable to de5perate cases whC're all other modes of treatment haxc foiled, or are oul of 
the question . In aneurisms of sm:il1 arteries, howe\'Cl'1 it is \'Cry applicable. I succeRs
folly employed it, some years ago, in a case of aueuri::.m of the radial arrery; and again 
in October, 1871, in a cMe of traumatic aneuri~m of the radial, where the ,-essel was 
punctured, about the middle of the arm. In the latter, I divided Lhc \'C5sel completely, 
and twisted both ends, a rapid reco\·cry following. 

When a ligatnre cannot be applied to the cardiac Ride of an aneurism, and the treat
ment lty compression has failed or is inapplicable, Brasclor's, or Llie dis1al opera1ion may 
be entertained. This consists in the application of a, ligature to the \'essel as it leans the 
aneuri:;;m ( li"'ig. 13S). It is not 1 howe\·er, ·an operation that can .be recommended with 
any confidence, except for carotid aneurism. " -ardrop pe1formcd it in several cases with 
success. 

The distal operation of the left carotid artery for the cure of aortic aneurism, is, how
('\'er. well worthy of nttention as iR prornd by the cases of C. Heath, Annandale, Il olmcs, 
and Barwell. The credit of the suggestion, however, must be given to Dr. Cockle, who 
wrote on the subject ('Lancet,' 18G9), although three or four cnses had previously been 
recorded in which the operation had been performed for supposed carotid aneurism with 
success. In aneurism of the innominate artery, it is also open to the surgeon to ligature 
the carotid and subcJa,·ian arteries consecuti\·ely or simultaneously, l\Ir. Fearn's cast: and 
others having made the repetition of the operation justifiable. ln August, 1871, 1 p<'r
formcd 'Vardrop's operation on a man, ret. 33, for in nominate aneuri.sm. The subclaviun 
wa.s ligatured with a carbolized catgut ligature, the wound closed and sealed with lint 
saturated with the compound tincture of benzoin. A good reco' cry en:'ued, and consid
erable consolidation of the aneurism. The mtin left the hospital thirty-six days after the 
opernt ion so well sati:sficd with the success of the treatment that he did not return 10 ha\'e 
the carotid ligaLure1l; indeed., he went on so well up to about six weeks before his death 
that he thought nothing of his troubl('. He diecl from dyspncr:a the result of pressure, in 
August, 1874, three years after the operation. After death the aneuri!'m was found to be 
full of solid clot, and there was a pas<>age through it to the carotid, with a smooth li11ing. 
Uufortunately, the p;entleman who took out the prcparation threw away the bulk of the 
clot that filled the sac, which was as big as a fist. The success of the opcmtion, howe\'er, 
was most cncouragiug. 

TllE TREAT'.\tEXT BY ~lANIPULATION. 

This method also requires notice, since it has been introduced by no lesp; a man than 
Sir W. Fergus5on, and is based on natural although exceptional procep;ses, viz., the em
bolic occlusion of the distal end of an artery by a dislodged clot. l\lanipulation may ~lso 
be employed'' to alter the relations of the laminated fibrine in the ca' ity of the ancun~m, 
so as to bring about a further depo5ition of fibrine on the projecting surfaces of tbe dis-
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~~:~:i~;·~;~~i;~~~~;~;~ :~:;:~·~~~:~~~! ~~':;:~~~1:~fa~:i?.~1:~·~ ,;;~~ ~~:ti.~::~,i~:::!;~ · C i~:''. a 
~\\c 0sL\·~~re~:.c'::~l~1 ;~:~li~8i~~\ 1;1.~:r\·:~t~1~11~8~Ji~n~·cpi~:ti~~7o~: 1~1er.n~~~:'.~~;: ~t:~;i,1>~~?t~:;;::~e:".~11~~ 
sucCC!':'lf'ully treated a casf" of' popliteal ancurii;.m by these means. Jn the cervical uneurism, 
tile d:.rngi:>rs of embolbm of tile cerebral arteries must be borne in mind; yet at the same 
time ii :.houlcl be remembned that the lluntcrian operation for subclavi:rn aneurism lms 
never Leen succe~::.ful, an<l all othe r means arc nearly out of court. Amputation hrui, how
e,·cr, been perfol'metl. under these circums1ances with succc8s. 

GAtVANo-ruxcTu1rn, on ELECTH.OLYS1s. 

To induce or a~sist coagulation of 1he blood in the sac, other means h:.we been sug. 
gcsled, and of these the treatment by ,qalvano.punct11re as advocated by Abeille in 18-19 
('Arch. Gen. de 1\IeJ.ccine'), and by Ciniselli in 18.36, is one of the most prom ising in 
theory, though the practical results haYe not been equally satisfactory. It consists in the 
introduction of the 1wo needles of a constant cur rent battery into the sac, with the view 
of coagulating the blood into a firm clot. The practice is one that can only be entertained 
in exccpt ioual cases, i.e., in those which cannot from their position be submitted to otlier 
forms of opt•ration . It is, however1 well adapted for the treatment of aueurisms at tbe 
root of the neck and the thoracic aorta, and possibly for i:;ome forms of abdominal 
aneu1·i~ms. 

The constant current battery should be used, and a moderate current, say of fiye cells, 
be first employed, its strength being increased gradually, but ne\·er lo caw;e pain. The 
battery may be U:St-d for half an hour al a time, about lwice a week, yet this will depend 
upon its ctlhts. The needles should Le of steel gilt, sharp, n:ry fine, and about three 
inches long, and should be insulatt><l to within half an inch of the poin1 . They are to be 
introduced and rcmo\·ed wilh a rotatory motion, and may he allacbed to either pole of 
the lmttery. Tile dangers of the operation arc, as stated by Holmes, principally from 
two causes, "the inflammatory action produced in the sac aud tlie cellular tissue which 
sunounds it, and the gangrcue 01· ulceration of the skin at the points of entrance of the 
JlCCtlJe:s." 

OTHER l\IETllODS. 

Tin: TREAT:'llENT HY JN,n:cTIOX is another mode that rlemnnds notice, although hitherto 
it has: not been sa.tisfactory. Alcohol, tannin, acetic acid and the pei-chloride of iron have 
all been used as coagulating a~ents, but the last is the drug fo r which the most can be 
said. That it has a powerful influence in causing the coagulation of the blood is well 
known; but to produce this in the sac of' an nneuri~m is a dangerous proceeding. The 
most dangerous result is emboliem, and the next, inflammation and suppunuion of the 
sac. A solution of the perchloridc, diluted to one.twentieth the strength of the Briti:;h 
Pharma.copc.cia i:iollllion, is s1rong enough, an<l not more than about twenty drops of the 
solution ought to be· thrown into a large sac. The graduated g\a.;s syringe with screw 
pi:ston should be t•mploye<l, such as i::; generally used for 1:;ubcnt:.rneou:s injections. Care 
should be taken that tin! perforated trocar be well introduced inw tlie c:wity of the tumor, 
and that the affCrcut as well as dll·re11t artery lie well comprc::;scd. The e ... cape or arterial 
Llood is the only test of the trocar ha\·ing entered the :me. The fluid should then bt;: 
injecll'd, 1.rntl, by manipulation, mixed with the blood. "'hen the ::o;ac seems ~olid, the 
canula shou ld be withdrawu 1 but the prcesure upon the cardiac 5ide of the sac should be 
maintained subsequently for:\ full hour, to 1m.::\·ent the con1:;olidating mixture of blood 
and iron being sent onwards into the circulation. 

" .itli objf'CIS similar to the abon;~, the late Jllr. ::.\Iool'c inserted twenty.six yards of iron 
wire into an aortic ancurism through a canula, liis object being merely to detain the fil.irine 
of tlic fluid blood; but the result w:is di:Scouraging in the extreme. (' 1\led .. CILir. Tnrns., 
\·ol. xlvii.) D1'. J. Levi~, of Philadelphia, in October, 1873, inserted twen1.y-four feet of 
l10r~ehair into a thoracic aucuri::im in a mun aget.l 41, with some ndrnntage, and on Xo
vember 2Jtli, 1873, J adopted a like practice, introducing into the ::sac of a rapidly 
increasing popliteal aneurism due to ernl.iolism, t wcnty feet of hor:"chair through a fine 
canula, with the eHCct of cau;.;iug almo~t complete con:>-olidation of' the tumo:'. The 
patient was a man, u:t. 33, aJ.mittcJ witl1 ulcernti\e cmlucarditis, \\Lio :surd\'Cd t!Je 01 t'l'a· 
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tion five clays. The re ... ults thus obtained are quite suflicient, therefore, to justify a repe
tition of the op1•ration. under circumstances in which all other plans of treatment are 
unjustiliable or ha\'C failed . 

Jn recent timc!'i Langenbeck, with the "iew of cau,.ing contraction of the walls of an 
aneurism, ha~ b1•cn led to inject the parts surrounding the sac "ith ii solution of ergotin . 
Dr. Dutoit, of Bern<", rel:ites in 'Langen beck's Archi\' (lland xii, Xo. 3) a ca!:'e in which 
he :mccesi>fully :u.lopted 1he practi<'e; the man was forty years old , and the aneuri::;m was 
suppo.;cd to be :-;ubcliwian. Fift een injections were made at intervals of two or three 
clays. over the tumor, whi<·h gradually diminished. To render the cure cer tain , howe\'er, 
digital compression was subset1uenliy employed. 

TnAIDIATlC Axt:l'RIS~I. 

An artery recci\·es a punctured or an incis.ed wound; bleeding takes place; prr:-sure is 
applied in order to control it, and the wound heals. In course of time a pul1mti11g swelling 
is discovered and a trmunatic n.ncurism iM said to exist. 

A mrm in wrestling, or after making some sudden unprepared-for muscular exertion, finds 
something gi,·e way in his leg, or fancies he has sprained liis knee. Jn a shorte r or longer 
period swell ing appears, which steadi ly increases and is puls:itile, he is the subject of an 
anemism. In the.fOrmer case, doubtless the injury was the direct cause of the aneurism. 
In the latter it produced it indirectly by acting upon a di.::iCased \·esscl. And yet, if the 
former nneurism is saccu la.ted either by the expansion of the rf'parative material with 
which the wound of the aru•ry had been closed, or by tlie hernial protrusion of oue or 
more of' the coals of the artery through a rupture or woun<l of anoiher, or by the conden
Fation of the Cf>llular ti~sne into which the blood has escaped, it differs in no single practical 
point from the latter or from any other aneurism that has been already considered; and, 
what is more, it must be treated on the same principles, although as the artery of a lrau
matic is healthier than that of a spontaneously formed ancurism, the former may be more 
readily cured. 

""hen, however, an aneurism caused by any injury is not encysted; when either from 
the first it is diffused or becomes so from the rupture of the sac, or, when any ordinal'y 
aneurism ruptures, a different condition presents itself' to the su rgeon, and the case appears 
more like that of a ruptured artery; indeed, when such a condition complicates a spra in, 
fracture, or dislocation, it must be regarded as such, and trt:ated accordingly. The vessel, 
however, is not to be cut clown upon and tied at once as a mat.te r of course, bPc:wse such 
a practice would be wrong and ras h in the extreme-a large proportion of such <'ases a.s 
these reco\·ering without a.ny such proceeding. fo one where the extrnrnsation is severe 
and no pulsation exi:<.ts, it is impossible to make out with any clearn<"sS tile true condiLion 
of affi~irs. A limb either with or without a fracture 1m~y be greatly <lisumded, and this 
from effused blood; but whether the blood has been poured out from the rupture of a large 
artery or Vl'in, or some ~mailer \·essel, there can be no means of knowing, since e\'en the 
pul~ation in the vessels below may be indistingu ishable on account of the effusion. Lnder 
these circum::-tantes no acti,·e proceeding can be carried out. The limb shou ld be ele
vated, cold npplied, the ca:--c left to nature, and, in a large number of inst:rnces a beneficial 
n·~ult will en .. uc. I can recall se\·eml such cases where I anticipalt'd bad results, Lut 
witncs;;;ed good. 1f the effusion is so se\'Crc as to be followed by e\' idence of arrest of 
circulation in the limb, the su rgeon will be justified in cutting down upon the Yt!SSl:ll at 
the point\\ here the history of the case indicates that it is wounrl1·tl, and in tying both 
ends after having turned out all clot, &c. In other ca~es 1 the main :wtt!ry may be tied, 
but too often th<"l'C will be nothing to be clone but amputation, as gangrene may set in . 
This operation, however, must be postponed till Lhe line of demarcation i~ fairly indicated. 
No grneral rule (•an be h~id down for the treatmeut of all these cuscs a" each one must be 
ln:ated on its own merits. 

Hut the student should remember-(!) That every aneurism, however cansecl, 
encysted, is to be treated upon the same general principles, and that ruptured 
a1wurisrns are to be rt'garded as ruptured arteries. 

(2) That the rupture of an artery when bound clown by a clcus.e fascia, such as the 
popliteal, is gcn<.'rally foLIO\n•d by complete arrest of all circulation in the limb both 
arterial nml venous, and, as a rnle, requires to be trl'ated by amputation, g:111grern! bei11g 
01hnwis1· the re~ult. 

(3) That in ca~e:s of partial rupture there may be Jess extrarnsation, and COO"Pquently 

!:~~ ~~:~e~~l;~~~~~~·~s011~1:~~i~~ft:~~; t~u1~!~ ~~~~l~~<~1r~e~!>:.1.1 tlw nrnin trunk abo\c, or, if this 
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(4) That a ruptured artery in pnrt!'i le::R fa.qcia-hound than the IC'~ (n~, for in!'ilnnce, the 
arm) may be trpatcd more aii in the ca::e of injuries to arteries by the application of a 
ligature to the wounded \·e:-sd . 

"'hen an artery is obstruct('d, the circulation i:' carried on by what is called the collateral 

~'~~~~111a~i~~~ ~~~o:\~~~~ls 1~'~~1~~ ~.~~ ~·~~~:15tl~~c o~:~~u~~~~e~~~~' ~ol:~11~~1~ii1~~~i;~c~·i~l1~ ~11~~~~ 
number diminishe!'i, only tho.c;;e most con•eniently situated for carrying on the circulation 
becoming rapidly or gradually permanently enlarged. 

To illustrate this bC'autiful compensatory natural act I submit two drawings (Figs. 13U, 
137), la.ken from a preparation in Guy's )foseum, N'o. 1:jl91

\ made by 1\lr. Cock in the 
yt>ar 182G, from a patient ret. 58, in which case 8ir A. Cooper had applied a ligature to 
the external iliac artery. eighteen years and a liulf previously, for femoral aneurism. 

Ftc.. 136. 

An1er!orvlew.-a. Common iliac artery. b. External 
Iliac. c. Internal Iliac. d. J<'emoral. t. Profunda. f. 
External clrcumtlex. g. Int<'rnal circumllex. h. Iliac 
artery, which had been tied and liad abr\velled into a. 

cord. i. Remains or aoeurismal ~ac. k. Anaatomoaiog 

:;::~~:: o~rth~h:lrc~~~:~e::tc!::I~. ~. ~~~:t;ai:::i::. 
1ery,anutomo1lngwlthn,clrcnm8exainteroa, 

Fw.137. 

Posterior vlew.-a. Gluteal artery. b. Iachl11.tic ar. 
tery. c. Aoa~tomoa!og braochea of gluteal with tbe 
circumtlelt. d. Anaatomo1!ogbraoche1of!1chialicwith 
theperforatlngbraocheHofthepro!nnda. 

A full de~eription and preparation of the ca~e is to be found in the first volume (first 
i::erics) of the 'Guy's Reports,' by Mr. Cock. The drawings need no lengthy descrip
tion, as they explain tht:mseh'es. 

ARTERIO-YEXOl'S ANJ::URIS:\IS. 

When an artery and a ''ein communicate with each other, the arterial blood pa~:;ing 
directly into the vein without the intervention of a sac, an aneurismal varix is said to 
l'xist (A, Fig. 138); and when a sac exists into which thr nrlC'rial blood flows in its pas
sage to the vein, thi:< condition is called a varicose aneurism (n, c, and o, Fig. 138). 
Both these varieties of artcrio-,·enous nneurisms n.re now mre; but when ,·enesection was 
a common opcrntion they were far more frequent; as they are usually produced by the 
perf'orntion or division of an artery through a vein, the op('ning bt!tween the vessels 
remaining permanent. Goupil (Paris, 1855) recorded the fact, that out' of fifty-seYen 
cases of this alfoction, thirty-one were the result of bleeding. Yf't both forms may 
originate spontaneouF-ly from disease. Ca~es are also on record where the aorta and 
SUJH.·rior or inlCrioi· vena c:-wa communicatt!d. "•ade ('Dublin :Med. Press,• 1861) has 
also recorded a ca~t! in which an opening existed between the aorta and pulmonary 
~irtery ; ;_md my friend ~Ir. )lorris informs me, that he has seen a case in the femoral 
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region, the result of n pi~tol shot rccei,·ed by a sportsman in Amt'ricn. Indeed, all the 
large arteries and vein~ may be similarly affected. 

In an aneurismal i·arix the vein assumes in some degree the properties of ~~n artery 
and becomes enlarged from the arterial impul::ic. Bc,;;ii.les being irr(•::rularly dilated and 
tortuous, the dilatation a:ssumes a fusiform or sacculatetl appearance, while it also becomes 
thickened and pubatc::;. 

Fio.138. 

I1lu1tra1Lugtbedllfereutform11or arterlo-veuo1uaneuri11m. A. ThP1Lrter711,udvelndlr<'ctlycoinmnnicatlng 
Baud C. Thed1Jatlon bei11g more in the \·eiu. D. \'arlco9eaneurl11m lald\lilfHI, 

]n the 1:aricose aneurism the sac may or may not freely communil'ate with the artery 
or vein. In some ca<:.('S it will i1woh·e the whole calibre or both "esscls; or the ,-cin may 
be hypertrophied and t:nlarged 1 a.sin the aneurismal rnrix. In a unique case (Fig. 139) 
rccordt'd by l\I r . Cock ( ·)led. Chir. Trans.' 18.51), of a traumatic ' 'aricose aneurism of 
the poplitcal artery, the sac wa~ small but inYOh·eci the whole calibre of the nrwry and 
\'ein, and the whole of the arterial blood passed 1hrough it . The secondary effects of the 
disease we1·c al~o shown with singular clearness. 1t occurred in a man a~ t. 2H, who elernn 
year::; pre\•iou&ly had rccci,·ell a punctured wound in tlie poplit1•al artery for which two 
weeks sub~equently, on account of secondary hemorrhage, the ff.moral was lig:iturcd. He 
con\'alc,.ced and returned to his wo rk, but two years af'lcrwards b<•camc the subject. of 
"varico8e veins." l le 1·cmaincd well until three or four months before his admission into 
Guy's, when he had f'c,·cr, and, on con,·rtlesc·ing an<l fry ing to w:dk. cli!'lcovered h is leg 
was s tiff, painful and swollen. li e was admitted with wh:it was :;;uppos.cd to be a large 
collection of' pm; bcnc:itli the superfirial muscles of the calf. The 
femoral arte1·y below Jloupart's ligament and the anterior and pos- F10. 139. 
terior tibial ar1eri1•s were pul:5ating freely . The ca,· it y was opened, 
Rome ouncl's of dark g-rumous, pitchy, non-coagulable blood es:;c:ljwd. 
The next day a <1m111tity of offcn~ive pus flowed away mixl'd with 
coag-ula. For a fortnight en~rything went well, when artl•rial ht•m
orrhafre took place, and he lost ncnrly three pints of blood. After 
due consultation, nmpurn.tion was performed, from which an excel
lent recon!ry Cll-ilU:d. 

On di:-sectinµ; the limb, ::\fr. Poland found connected with the 
popliteal artery an aneurismal sac ( Fig. 139, s) the size of a. piµ;eon's l:J 

e~g i which wns of cartilaginous hardness, and lined with fibrinl'. 
Tbe artery (A) frpcJy entered the ~ac from a.bO\'C. The ,·ein ( J') 
was ob;-;tructC'd aboYe with coagulated blood, anti bf•low was loRt in 
the walls of' tile Rn<.• as :\ fibrous cord. From the lower part of the 
Rae two veRsels issued, the sm:iller one (a) was tl1e continuation of 
tlio poplite:\l arte ry g1·eMly dimfoished hi size, which divided as 
usmil to the leg. The larger (Va) was the popliteal vein greatly 
liypcrtropicd, p0Lwlic1l, and puckered. It was quite pcn' ious, and 
pa~scd dowu for about two incltC's, when it di,idcd into two trnnks; i\lr. Cock'8 case or 
one, which fl('COmpanic•tl the :interior tibia.I artery, was quite obli'ter- arterio-ve11o116 aneurism. 

ated, 1hc other leJ. directly into a second ane11rismal sac (s~) the 
size of a duck's egg. with the walls of which its coats been me identified. It was this that 
had been opened. From the lowt•r part of this t ·enOllS sac emerg('(I three or four large 
impen·iou;; br:inches that were clearly Yeins accompanying the po,c;1erior tibial and pero
neal arlt'ries. The content,; of these veins could be wa.<; hcd out and the vah·es seen . 

It ::;lioulcl lJe added that the cutaneous ,-eins above described as rn.rico.sc we re greatly 
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hyprrtrophied, :ind it was CYident that the wholt! of the blood f'rom till' ll'g was returned 
through them. 

It would appear ab:;o that in thi!'o\ cn~e, as a direct rt•r.:ult of an injL1r.r, a raricose aneurism 
formed, into which the whole of the arlerial blood flowed. :;\Joreo\'Cr-

That the artl.'rial blood sub:;;cqnently found a more direct cour"e thro11p:h the poplikal 
vein than through thf' artery, n.ncl as a result tlie \'cin became hypertrophied and the artery 
atrophied. Also-

That the force of the arterial blood current upon the thin coals of the \'<'in <>au.::ed the 
gradual dilalation of the n:in and the sub.::equent formation of an aneuri!>m in its course; 
and that by the giving way of this bleeding had taken place>. 

The wasting of tl1c femoral ,·ein aboi:e the upper ~ac, with the hypertrophy of the e:amC' 
,~ein below the @;:\C 1 from its taking on the functions of an arlery, is a point of interest; 
and not the least inl<'re . .,tin~ point was the great byp<'I'll'ophy of tin• cuta11eous veins 
through whi('h the whole or the ,·enous circulation of the leg muiit have lH'Pn c:\rried on. 

] h:t\'C gi\'en this case at some length, bcc:au~e it illus1rates helter than any general 
description the whole ellh-ts, primary as well as ~econdary, of a v:iriC'o~e :u1e11rism. 

\Vith reforcnC(' to tliag:nosis it ma.y be @;tfl.led, tl1tlt f\l the point of junction of the arterial 
and venous strl'a1m1 a peculiar puning bruit is of'ten folt and heard-this bruit. frequen1ly 
extending down the cour.se of the dila1ed veins; and, where a @;aC, in which the two bloocl 
currents meet, -;epara1es the artery and the ''ein, there is likewise a soft bruit. The sa.c 
is rarPly Yery largt•, and is made up of condensed cellular tissue and plao:tic matter. 
TnEAT\IE~T.-ln 1wither of these ca..o:.es is surgiC'al interference g:enerally required. 

Should the disca>;e be extcnsi,·e, nnd either from pain, mcchanic:d e:w"'l'~, or chancPs of 
rupture of the \'C:-tsels, reciuire treatment, a cure nrny be att<-•mpt<'d h_v ('omprc~sion of 1he 
artery above and the \'ein below. "'hen the di:'ca-=.e is in tl1e l;en1l of the elbow, hy 
forcible flex.ion of the forearm on lhe arm and ,:;upination of the hand, the brachia! art1·r.r 
bl'ing- in this manner fairly obstructed; a pad 1n;\y likewi,;;c be plact•cl upon the point of 
communication between the two canals, to make the pl'l'i'sure more pt>rfoct. Jndirect 
compre~siou in any other of its forms can abo be lril'd; and, on the~e failing, the cao:c 
mus;t be lrcatcd as one of wounded artery-th<' ,·essel must he cut down upon 1 and a 
ligature placed on either side of ihe opening. The \'Cins neC'd not be intcrlCre<l with, as 
they will gradually wither so soon as their arterial communicalion has been cut off. 

Crnsorn A~rnun1s", En.EcTt LE Ttn.1on.s, AND ANEt'n1s'1 BY .A~ASTo"·os1s. 

These have nothing in common with the spontaneous and tmnmatic :Hll'111·ir:ms that lia\'C 
been already de1Seribed, bPsi<les being diseases of the arterial system. They are \'aseubr 
tumors made up of arterial ti~sue and formed by a dilatation and elongation of artnie:::; 
the term cirsoid aneurism being employed when the trunks of the l:.1rgcr ,·essels arc 

FIG. ].f('I. 

}.'.:.:/rr1111/ 
planf'«T t1,-fr.-ry 

Thiadrawlng wu t&kenfroin a JIRll<'ntof"1r. Poland'~, &glrlrel. lll. Thedl!!f'aSefollowed &n lnjury,and wa& 

lrearcd 1.Jy11.111111H11.tiou,otbermeo.suresha1·ingfalled ('Ouy'" Hosp. Rep.,' IS;9). 

~~l~~~:~~J, ~i~d tl~~ie~ti~:~::, ~~~1e~:~i:~~: 1~~:is,.;:!~~n o~h~n:~~;al~.:1:s~·1:,;;s1~~~y 0~e c~\1:!~~~~~~1:: 
disca.«e showing itself by the artery becoming tortuou«, dil:~tecl into pouchc:-i, and con· 
,·oluted. \rhen one "<'""cl alone is afft::ete<l Go;;selin callt•d it arterial l·ariz. "rhen the 
di«<.'nse is on the sea.Ip (its most common seat), three or four large 1ortuous arll'ries may 
be seen converging lO a centre, where a congcric::i of dilated arwries will be found, pro· 
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hahly of new µ-rowth. It 1n:~y 1 liowen~r, affect the arterit•s of the cxlrf'mity. I ha,·e seen 
it in the foot, Fi:,!'. l 10, anti Cru\"eilhi1..•r ha::; reporl<"d a en"" in whicli the external iliac 
artery was !'O afll•(·!(•1l. C'ir,.oid ant·uri~m is ~en<:rally found i11 yonug p<'Oplc, during the 
period of growth, and in th<• majority of cases can be traced 10 Jo('a\ injury. Jt can be 
rl:':ulily made out by its pul.::atiug nature. and the peculiar lortuon~ nm! <'Oll\Olutcd appear. 
am·1· of th<· di~ca;.;(•<1 \·l·ss1..·ls, not only of' the Yessels forming the tumor, but of the arteries 
Ly which it is 8upplit•cl. 

T1U:,\T'IE~T.-All forms of ll'catment ha,·e been tried in lhr,;;t• cn;:;e;:;, such as dirrct 
prCl":<.t1rc 1 i11jec1i<m, tlic• application of li~atures to the H'""l'ls thnl co11n_'l',!!C' towarJ;;; the 
growth, nnd to 1hc main a.rtt·ry 1hr11 goes 10 tlie part: the tumor lias, moreO\'E:r, been laid 
op<'n and trmlf'd hy pres.,.,un_•1 with _ the ,·iew of' en.using its oblitt·ration by inflammatory 
cxud;~tion; (h~if, Jkll. Arnott, and Lawrence ha\'C eath rPt·ordctl i;;1u·ecss!'ul int;tanccs of 
tJii~ form of pral'tite, but 110 g:ooc\ SllCCCSS in t.he majority of Ca1'(.':0 has been adiie\'Cll. 

ThC' bt·st su<'tl~io;s hai:;, howc\'er. followed the remand of 1.he growth either by the appli 
cation of the F~nturc or by t·xeision . In 187G I c.xciH'll a l"irsoi<l nm·urism, situated 
bc--low !lit• jaw in t'OlllH'Ction with the facial ar1t•ry1 from a l:uly. a•t. Q.), with sucr('io;s. Jn 
18()7 [ tl"('<lktl ;\boy :t~<·<l I I for n br:;!;l~ cir::.oitl :LllPUrism or four )'Pars' growth situatf'd 
on tbe rig-ht tt..'mpk. lt W<L" ~upplie1l with blood by tortuous \'(•:-sch; co1wCrf!ing from all 
quar!l•r.:, and pubatl.'d frcf'ly ; J :1pplitd a<:upr(•:-::-lirC' pi11!'l to all these \'C':osels, e,·en to their 
di,·i:-;ion, without !'u(•('p..;!'l; tl1c l!rowth for thE> Lime hec:unr fl:1ccid, but quickly rcappC'ared 
and increa!'<•d. eudrr thC''1.C' l'irciunSli\llCCS) l'Xti~cd tht• tumor, making- my inci8ions at 
some cfo~tanec from it~ m:wgin 1 and ligatured ahout twenty large vc:-sels :is I Jll'Otccded; 
a rapid n.•coHr)· followt..'<I. and the boy was well three ."l':11"1' Jatrr. Jn this case it was 
remarknl>lr to '1l'e how rapidly the tortuous co1n-oluted nrtC'rie.s that l'.11ppliecl the tumor 
wi1hen·d and hc·came of their normal size so soon as the l"entral disl':t:Oc was remon•cl. 
Thi~ prol"e .. s il111-.1ratl's .Jolin -1 l unrcr's opinion that '' n::sels ha.,·t· a power of inrrea .. -=e 
within th(·m~t·ln::< 1 holl1 in diameter :rnd in len:,rth . which i:-: accordin~ 10 tlir net·c..;;;;ity. 
w\Lt:thcr natmal or lii.;;:.<'a.1:.ecl ;" and indicates that the :11trnl"ti11~ powl'r had its Ct:ntre in 
the growth, and not in lhf• afll>n·nt arteries. l n a third ca>'c, that of' :i girl ~t. 121 I re
mo\·rd lhC' growth by a f\11bcutanco11s ligature wit Ii like succe!-IS; and, more rcrcnlly, in ;\ 
man who lin.d s.u<:h a '"n~wular pul:-;atik: growth in his left check, wliich appe:trPd to haxe 
had all the afH•rl'nl arll'rit•s tied without sueecss before he came into my lmuds. I liga
Jm·NI the whole uin.:--s i::ubcut:\ncously, and a. n:co\·ery followed. }'our y('ar~ latL'r, howPv('r, 
Ila• dill-eai;:e retllrnNI, and in .Tune, 1877, I excised it-the wound ltcnling; rnpidly. Jndee<l, 
the only Sllt'C'('1'~ful l'H"<~s of treatment of ei rsoid anemism that I hn.ve dealt with or seen, 
han• bct•n those in which the growth itself wn.s treated by removal.. 

Ca~f'S of ant:urii'lll liy ana,;;tomosis are very amenable to treatment l>y i;;fyptic injection, 
the gulrnno-cault!ry, or the ligature. 

NtE\TS. 

Tt..'lanµ-(•iL•cla..,if\, En·ctilc Tumor, or Ang;~ioma. is essentially a clit:P3$C' of the capillaries, 
appt..'arinf!: in a !?Pll('ral way 10 be made up of a ma:os of Yn:ocular tis:-ue1 the tubes freely 
intt·•·l·ommun!catin:t with t•ach othrr. IL is true the walls of the \'"e.llst•ls are imliRtinguish
ablt' in an adrnn<'t'd ra~e of the di:'easc, the n:;en1s appl'aring a;; a collC'ction of ccllR or 
!l-pact·,., oprning witlc·ly into one ano1her. through which blood flow:; . "'hen the arterial 
supply is \-ery frt·<·. 1hc g-rowth appears florid, warm, and puh:•atil(' 1 and ii'- then called an 
arterial nll!l'llS; whC'n the venous elcmcnl predominatl's, the g-rowth is less florid, has a 
con~esa·d blllish appt•arance a1ul does not pulsate, and is tcrnwcl a reno1u: ucevus .. 

ThP1'l' growths for the mo:ot part appear in the ::kin or s11bcutanro11s tis:;;.11(' 1 are frequent 
on the lil'ad arnl olh:n mulliple. Rare example:- are on rcconl where thl'y affccled deeper 
parl~. t'\'t'n the \"iSC('J'a :md tlie bra.in (vide " ' ilks and l\ loxon 1 'P:ith . Anat.,' and 1\lorris, 
1 Path. 'fr:ins.,' \"01. xx ii). J n :i clinical point of vii•\\' they m;\y he divided into the cuta-
11eOllS or pmc skin 11tL·\·us, the s1tbc11taneous or ri>llular tisguc nren1s, aud, !he mixed form 
whl'l'C both tiss1w.; al't' inrnh-ed; wiii<'h distinction has an import:rnt prnctil'al bearing. 
Na'vi are, U1' a rnle, diffu:;ed. that is, thry ha\'"C no tlis1i11l't capsule, bul ill many cases they 
nre encysted, :rnd may he trC'akd accordi11gly. Yeno11s subcutaneous nwvi appear to he 
morr frequt•ntly cnrnpsult'Cl lha.n 1he cutaneous and arterial. 

T1~;~·~~·c:;;~r1~~:~:;\·e~:·~\tg:~ 1;:~11~~ 1 i:;~.~~:f:;.i\•:i~ ~:1t,·~~~1 t~~~·i1:1 ~J~P~~·::11~.~c t~0~~;n:r~~1'.iu~·~: 1~1: 
wou11d. Thelil' IW.'Yi at times grow quil"kly, the cutaneous form rapidly l'prcading; the 
mon· florid and :irtt:rial the growtli the grt•ater is i1s tendency to t:pread; 1hP \ "l'llOUS nrr:n1.1:. 
is le);:' progrc:-;~ive. Tlu:y may grow also for a time and then stop; i111lccd, they all haxe 
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:,~~:,,:~"~;:~:~ ;~::~.,~~~~·~··:~::~~{~~~'.~~:f t,{}~!,~I:~~~'.:Jf ~!~'.[E0~~f :~:~,.~~\~~;~f ;~f~~~ 
ulcerate or slough, and, after nwa~l<·s, fo\·er, or other depress
ing illne~s, the des1ruc1ion of the growth is :.ometimcs Yt!ry 
rapid. These farts show that na•,·i, ahhouµ'h blood tumor:', 
arc not long-liwd growths and hase a tendency towards 
early death. "~lien they do not ulcerate or slough, they 
undergo deg('ncrn.tiYe chn,n~cs, and the most characteristic 
is the cystic form (Fig. 1-11 ). ' Yhen the skin undergoes 
this cl1nng:e, the su rface becomes warty and nsicular, the 
\'e!:iicles conta ining more or less blood-~tainecl serum. When 

or.1wing 0r do~eneratlng nmvuB the ce ll ular tissue is the part inYolvecl, cysts will still appear 
Guy's Mus., 160 ... -lliltou'a ca~e. of a like nature, but occa.;ionally the wholP growth passes 

into a nrnss of cysts of' diflCrC'nt sizes houn<l together by 
fibrOllS tissue. Tl1is degcnerati\·e chang:t> is \'Cry t)•pical. To account for the formation 
of these cysts is no easy matter, no S<~tisfactory explanation indeed of' their production has 
yet been given. 

Some nrevi are pigmentary and are then termed moles. They arc far lc~s ,·ascular than 
the forms alrC>ady alludNl to and ham no tendency to spread. They grow, it is true, with 
the growth of the l:'ubj<'ct. but as a rule in no greater proportion; in exceptional instances 
their increase is rapid. They <lo not appear to h:L\'C a tendency to ulcerate, slough, or 
undt•rgo the cystic dcgen('ration like the \ascular n::cvi. but have a. special tendency to be
come the seat of cancerous di~ea<:e, and particularly ot' the mcla.notic form of cancer. 
That is, imbjects, who become the victims of canct•r and ham moles, al'e often attacked 
primarily in ~uch structure~, and. a~ the cancer origin:ues in a pi~rnentary growth, it takes 
on its t'hara.cter and becomes melanotic . 1 ha,·c seen many such ca::;es, and so many others 
have now been n:conkd as to place the question beyond doubt. 

Ti<EA'f:'IU:XT.-Pnles1' a. 1100\'US is so situated as to be nn eye-sore or an inc01wenience, 
or unless it show a tlccit.1C>d tendency to rapid inc rease, there is no necessity for operative 
intcrfCrencc. For a certainty, :tf'ler a time, it will censc to grow, and abo as cerl:.l.inly de
gC'nernte or waste, so that under s11rh circlonstanccs it is not necessary to interf(·re. 
Should, howe,·er, the nmnis be so si1ua1cd us 10 be an inco1weni('nce or ::i <leformily; or 
~hould it grow so rapidly as to thrt>ri.ten to become eitlwr, something must Le attempted, 
aiHI this something is to be determined by the n:Llurc of the 11:cn1s and of the tissue in 
which ii i!'i pbce11. Jf 7>urely cutaneous and nol i1wolvinA" deeper tissues, it may be de
slrO)'NI IJy some t•xternal application, such ns cau,;;tic.s1 nitri<' acid, or po1as;:a fusa., chloride 
of zine, or tartarized antimony, thc> two former being- applied directly to the part, the two 
l:ittcr in the form of Yicnna pasl1" 1 or otherwise. Tile ho! iron and the gas or gah"anic 
caull'ry are aJgo very rnluaOle dcs1ructi\•e agents; one touch of either of these l;uter, 
stt•:1dily applied, de~troying the growih, and with I.nit lit.tie pain. 

In the pu1·rly subcutaneous wzi•11s the trca11ncnt by cau,.;tics or cautcry applied as a 
cau11;tic i" clearly inapplicable. \n1en ency~ted, as very often it is, incision is the best 
remedy, liut l'are should be taken to saw· the skin. \n1en such treatment cannot be 
adopted the n:.enis may be strangled Ly a ligature applic<l !5ubcutaneously, a:; illustrated in 

Fio. 142. ~::~e <~t~~~~1,~ ~~i~i1~ ~~;a~~n;4te~~;~i:~est\~~~~~~1~ ~~·;~:~ ~h:ol:~,';~~~1~f 

'}__ 

tannin i11 water in the proportion of ;>j to 3j, or of tlie chlo-
ride of' zinc grs. xij to 3.i of' w:.\ter, about twenty drops being 
thrown i11to the ceutro of 1hc µ;rowth, eare Lring taken before-

. ··---. liand to tC'ar up the texture uf the tumor with a needle . The 

~(_· ./.' /.·.··:·'.': __ ··.·,-"""·.-·.".: •• ·.;:_.' .. _:.-.~ object of this trt.•atmcnt is to l'oagulatc the blood in the tissue, 
1~ , ~ an<I thus promote its consolidation and ture. Jn many ca~es 

iujection causes intl:unmatio11, suppuration, or en:m sloughing 
..J'-. of' the growth, and thou~h in 1his 111a1111e1· a cure may be ob-

tn::ir~:: r:::~~11: 1~:,~.1::~~~~~1~r: tai·~~ll~, t\~e:~,~1~'.~~1 I~;· i~J:~·;~~:~~~·hen the nrevus is on the head 
ou~ly before being tied. or trunk is, however, attended with great danger, more par

ticularly from embolism. 1 lost a patient where the IHCYUS 

was 011 the cheek from this cau:;e in a fow minutes after the operation. !''or the above 
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n•ao:on it is wc>ll to apply a li:mture to the base of the growth ancl tlu·n inject. i or to iso
late t.hc growth by metLll~ of tlw pre::;sure of a metallic ring b~lore injecting. 

Jn the mi:rtd ·i:ariety, when the sk in appears 10 ham Lf•Cn involved secondarily hy the 
extension of the disease from the cellular tis::;ue, the n.:cvu~ may be treated by excision, 
subtulaneous ligature, or injection. 

" rhf'n tile skin, with the ccllula.r tissue, is extensively in\·oh·etl and the n:.r:\·u~ drfowd, 
the wllole may Uc remon•d by excision; but when otherwi~e, by li~aturc. 'Vl u.•11 the 
rn:eni~ is pend11lous1 or when it can be isobted from the parts bcnca1h 1 excision is most 
suitabh•, and, when ht•morrha~e is dreaded, the base cf the p:row1!1 nrny be pre,·iously l1el<l 
in a flat clamp. lu seve ral instances I h:wc excised the mt>vus by cuuinj? on pins that 
have been insertctl brncatli its base; keeping the pins as points round which a ligallire 
mig-ht be applied, and, hy wl1ich the f'dges of tll(' wound mi~lit. Uc brought together. 
" Then the thickness of the lip is involved in the disease and t.hc disease is limited, a Y 
piece m;~y be take n out with the growth adrnntagcou:.ly, Uut wl1en the whole lip is 
i1wolved tht• growth may be clil'sctte<l out, leaving the !'kin. The drawing bdow is of a 
case in whid1 this operation was successfu lly practised (Fig. 1 13) . 

FIG. 143. 

1. N:evtu Involving !ht> whole or the upper lip. 2. A(ler removal. 
j, ~·1:.1te11iog or the teeth from lhe preuure of tbe Oal\"11~. (f•om 'Guy'e Reports.·) 

" -ithin the la :::t few yt.•:ffs I have sucee!'sfully treated many of the mixed varieties of 
nrevi with t.he galrnuic cautcry, by simply perforating them with the heated needle in 
many points (ig11ipu11cture). 

The treatme 11t. of a diffused nre\•us by means of scions is a practice tliat can also Le 
strongly recommended . Several sctons steeped in tlic solutio 11 of tlw pcn·hloridc of iron 
arc often suflicil'nt to coagulate the blood, or to set up enough inflammatory action to cure 
the gl'Owth. 'VhC'n a n:cvm; i~ ex.tensive trnd is to be treated by the ligalllre, it may be 
dealt with picccmt•al (Fig. l-1-1) . Jt occasio11ally happens that the ligaturing of half a 

Ft0. 144. 
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with a double ligMurc (Fig. 114A). The nrt'vus i~ then str:in~ll•d in hnlt"cs. by the l~g~
tures tightly drawn bttneath rhc pin; but bt=fore the Jigaturt·~ :ire tinnily lightened it ts 
well to puncrnre it to let out the serum and blood, to rclic,·c t('n<:ion, and to allow of the 
more perfoet strangulation of the growth. "'hen this act is completed the pin may gene
rally be remo,·cd. 

Srnall n:-evi may be varcimued, although the chances of a cure by such mN\n:i are very 
i:;mall. The same also must be said for compression. 

Fw. 145. 

Tlie best needle for the application of a subcutaneous liga.1urc to a nren1s is shown 
a born. 

Rirl1et, '' Aneurism,'' in 1 Diet. clc Med. et de Chir. Prat.,' vol. ii.-1 ... lon de F'ort, 1 Diction. Ency
clopediquc des Sciunces Ml:dicalcs,' 1Bt;6.-Broca, 1 'J'raith <ks Aucur,rsmes,' 1856.-Liifranc, 'Des 
dill'6nms i\lethodes, &c., I>Ollr \'Obliteration fies Artercs,' J8:M .-8carpa, 1 On Ant>urism,' \Vishart's 
Translation.-/Jel/i119ha111, 'On Ancurism,' 18-l.1.-Tu_fnrll, 1 On Treatment of Aneuri:>m by Comprcs
sion,' 1851.-//olmes, 'Sy:;tem of Surgt't}',' 2d ed ., lSiO.-llodgson, 1 011 Arlt'ries and Veins,' 1815.
Dr. Norris, 'Amt>ri<'an Journal.'-/Jr. Steplmi Smit/1, Ditto.-/.:..'ridiw11's C'oo1)er's 'Surgical Die:' 
1861.-ll'ardrop, 1 Cyclop. of Surgcry.'-S.1/'11e, 1 Obscrv . in Cliuiral 8urg1•ry,' 1861.-Fer911ss011, Sir 
ir., 'Med.-Chir. Trans .,' \'Oi. xl.-lJr. Jo11es, •On Hemorrhage. '-l:/rywit, 'Lancet,' .April 4, lSH. 

THE LIGATURE OF ARTERIES.-SPECIAL Ai\EURIS~JS, &c. 

John Bell wrote seventy years ago " tl1a.t the right way of securing a great artery is 
perhaps one of tile most imporlant points in practical suq!cry ;"and IO do thi:i with nicety 
and precision requires a solmUer and more accurate knowledge of' anatomy thrm any other 

op~:·~~~~~;·e unclertnking to tir an artery, the surgeon oug-ht to know its general course and 
its relations, and especially the promiuent pnrL or parts whi<'h are to guide h im to the 
pm;ition of the vesl'cl; he ought to have fam iliarized himself by frequent disi<CCl ion with 
the thicknC!'S of the parts co,·cring it, and their nppcarance as for a."< that can be judged of 
in the dead body; and finally, he ought to k11ow the usual po!:\ition of its principal 
bnmchcs, anti the anastomo.,is by which the cirl'lllation may be expt'Cied to be restored . 
lt is advi<:alJle ahm to be aware or the leading peculiarities in course, relation<::, bifurcation, 
&c .. which the operator may perhaps meet with, and for which he ought to be prepared." 
(' 1Iolmcs's System,' vol. iii, p . .i4i:i.) In fact, without anatomical knowledge, any 
attempt to tie the trunk of a large artt'ry must be surrotmclttd with dilficultiei; and fraught 
with danger, whilst with it, the operation becomes in the hands of an experienced sur
geon an act of precision and apparent simplicity. 

In a former chapter, the mocJe of applying a ligature to a di\'ided :lrtery aflcr operation, 
was cliscus:;cd and illu<::tratcd; and in the present, atl<'ntion will be tlirected to the appli 
cation of' a li{!atme to an artery in continuity as in the operation for aneurism, or the 
arrest of hernorrh:\ge from a. punctured wound. To accomplish thi:;. the gurgeon ha~ IO 
go through several stages of thought as well as of action. J le hag .first of all to make out 
with prcci~ion the e:ract course r~f t!w vessel to be ligaturc<l-which may be clone by the 
nrtificinl linear guides with which he ought to be famil iar, the muscular guides to its posi
tion, and the recollection of the anatomical rclatious of' the \CSscl. 

Ile h1\S, secondly, to decide on the poi11t at which the ligature should be applied. ' Vlwn 
for a. u:ound in the vcs~cl, this point is already settled, it liavin~ been la.id clown as a rule 
1hat, whcncYer possible, a wourn]ed artery is to be exposed at the scat of injury, and two 
lig:ltures applied, one above :\nd below the scat of lesion. 

"~lwn for ane1trism, the question is more open, the 'point for lig:tlurc' having to be 
determined by the burgeon. ln d~·ciding this imporlant qm•stion. it should be remem 
bered, that if the> ligature be applied too near the ancurism, there is a ril'k of' the ligatured 
ve~,;eJ partaking of the diSCa.$e for which the operation is 1w1uired; and if too far off, the 
circulution through the ancurismal sac may be too free on accouut of the collateral circu
lation of the part. 
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13ut nbo,·e all, the !:'nrgeon should avoid sP.lecting a spot u·!tere cm artery bifurcates or 
gfres o.ff· large branches; as under these circumstancl's, the clot that is required to plug 
the n-~ ... el behind the ligawre must be absent, and one of' Nature'8 most important h::cmo
static agl•nts become lost. 

'''ith the decision of these primary and important points the operation itself ha5 to be 
con~id<·red, which resolvf'S it!:'clf into lite exposure of tlie artery. its isolation, the applica
tion of tile ligature around it, and tile after-treatment; the position of' the patient for the 
OJWr:tlion bein_g previously determined. 

The position of the patient should be ~such as to render prominent ihe ana
tomical guide8 to the course of' the artery, to make the skin ten!"e and to facilitate its 
division . It should, moreover, be one of extension, yet. after the arl('ry has Leen exposed, 
it i~ well to remember th:i.t the muscle~ of the pt\rt mu~t be relru·ed, as tlie :i.rtcry is thus 
better brought i11to view, and the subsequent steps of tile operation arc rendered more 
eruiv. 

The exposure of the artery i~ to be made by incision, it s course having been 
clearly made out, a.nd the point determined on beforehand for Lh e applic:ition of tile liga
ture. The incision should be in the course of the ves~cl, its Cl'n lrr com.·sponding to the 
point where the ligature is Lo be applied, an occasional oblic1uity being somelimes prac
tif'cd wlien the ('xact position of an interrnuscular interspa(·c in which the vcs:;cl lies, is 
uncertain, and wl1en the artery lies tleep. I t should , moreover, be free. Jt. need not be 
so long in a thin as in a. fat subjecti nor in a case of superficia l arlery as in that of a deep 
ve!"::el; but, under all circumstances, the sk in wound shou ld be euough to allow room for 
nrnnipulation. 

The first incision should include the skin and :::upcrficial fa~cia down to the deep fascia, 
and, in making it, thf' operator has only to avoid the di\•ision of :i.ny larg<.> ' 'e in such ns 
the external j11g11l:ll' in operations on the neck; or, saphena, in opcrntions on the thigh. 
lie should , cousequently. mark out their position by arresting the circulation through 
them on their cardiac side, and make his incision parallel with tl1cm when they lie in his 
cour::<e. 

When the deep fa!"ci:i. is exposed, it should be laid open, and in this step, the use of a 
director is somtt imes valuable; the fa:::cia, moreo\'cr, should ahrnys be divided to the full 
extent of tlie ex ternal incision. The student f'- hould remember that the rrunks of all arte
ries, except the cut:u1eous, are covered in by fascia. 'Vitlt the division of' the fascia, the 
me of the knife eau fort\ time be dispensed with, as the in1crmm;c11\ar ;.;t•pta and cellular 
ti~sue arc readily sepamted by the hrrndlc of the instrument or finger, so that the shea th 
of the \·cs:;el can be thus well exposed. 

If, writes 'Malgaigne, " immediately after the first incision, the !"Ur;:?;('On attempts to find 
the artery, he trit•s an impossibility, since he cannot reach it till aflt!r the last incision ." 
lie will then procel•cl uncertainly, and at mnclom, lwnce the following rule of the guiding 
points: '"fhf' surgeon s.hould not at the commencement occupy hims<.>lf with looking for 
the art<.>ry, but s.hould seek the first marked point of guitlancei then the second, then the 
third, and so on to the C'ncl." • 

In looking for the sheath e\·ery anatomical guide is to be 1imdc use of to pn•,·ent undue 
manipulation or scpara.tion-of parts . 

" 'hen the sheath is found an1! thc pulsating artery is felt within, 1hc cntl of the opcra.1 ion 
is not distant. Yet many errors may be committed. Every po::.;sibh• mist:i.kc should con
sequently b<· thought o,·e1· beforehand in ordrr to be a\•oidNI. The operator must ask 
himself as to the position of' the nerves and veins about the part, so as to arnid them. 
Ile nerd not look for them as in:_\ dissection, for this would nC'rC'ssitate superfluous ma
nipulation, but their existence ought to be present in his mind. 1 le should only remember 
their relative position to the vessel where the ligature is to be applied, and then ~uard 
against their being: injured. The sheath luwing been found, it mu;.;! be rnisrd by the 
forceps nnd carcf'tilly opened (Fig. l ·Hi, A) , such opening being on ly sufli c ient IO admit a 
probe or ancuri~m 1wedle, and the less the sheath is sepan1.ted from its ,·esscl the better. 
The needle ( Fig. l.J7) with thr ligature is then to bf• passed (Fig. I 4G, 11), and it shou ld 
be introduced Letwe(•n the a rtery and the m in , because when it is paf'scd th<' other wny 

!!:f.~ "~~~ni'11~~~e~0 ,!:t:~~~~t~1 :~ai1:~!~t~~~~1~-:~~-e~~~~.ia; ,{;~t\1 i~1~~cc~11~~~1~r~f :rc~,~·~f'l~r~~1~r~;i 
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not to clc,·ate the artery from ils bed by the lignturc. but to tic the knot with his fingers 
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well pat"sed down to the vessel (ride Fig. 14G, c). He should i\lso f'.atisfy him~clf.whcn 
the \'CS!'cl is ou the needle that pulsation exists. and that pressure arrt.!~ts pulsi\tlon .m the 
aneurism. "~hen tht• ligature has been applicJ., the displnced pnrlS must be readjusted, 
the wound clcan::1cd, its edges brought together, and some light application employed, s.uch 
as clry lint or wa.tcr dres.sing. """here the artery of an cx1rcmity has been tied the hmb 
should be raised to facilitate the venous circulation, and cotton \\OOI wrapped round the 

Fw. HG. F1c:. l4i. 

Thl1cll.1grarn1·epresentsthreedistinctoprr11.tioos 

.'+..Opening the sheath. lL Drawing ligature round theal'tcry. C. Tylngarter1. 

part to maintain its heat, but, beyond this, no local treatment is required. It need hardly 
be stafl'<l that c·hloroform should invarii1bly be given in these operations, and that the 
subsequent 1rcn1mc11L of' the case i;:hould be based on general pl'inciplcs. When veins bleed 
or large venous truuks require to be di,·icled. they may be tied or twisted, though gentle 
pn::ssnrc often arresls bleeding from small vessels. The wound should Le carefully cleaned 
during the operation by the firm pressure of a wcll-~queezed sponge, thr edges should be 
held apart t~ftcr the ~hf;'ath has been exposed by hooked director~, but the surgeon on no 
account i;;houlil :dlow his nssi~iants to draw the parts so far a!liumlcr as to make them lose 
th<'ir rclati\"C positions. 'Vith these general remarks, the applic;.ition of a ligature to 
special arteries will now claim attention. 

L1GATUnE OF TllE Anoo:i11xAL AonTA. 

111 1817, Sir A. Cooper tied the abdominal aorta, h:wing foiled to find the communica
tion between the common iliac artery and an aneurismal tumor, after the introduction of 
his finger through a small opening in the rnpturcd sac. ] le made his inci:;ion through the 
linea alba lo the left of the umbilicus, directly over the aorta. The patient lived forty 
hours. .fames, of Ex(•tcr (1829), and l\Iurray, of the Cape of Good llope, followed his 
example with no Letter success, the patients survi\'ing- three and a half, and twenty-three 
hours respectively. Jn 184:2 ('Lancet,' p. 331) Dr. C. ll. l\Iontciro, of Uio Janeiro, 
rC'cordPd a case, in which the patient died f'ro~n hcmo1Thagc on the tenth clay. In 18.JG 
l\lr. South(• Lancet,' vol. ii) operated on a patient who lived f'o 1·ty-threc hours. In 1868 
(· Amc1·ican Journal of l\ledical Science') Dr. ~JcGuire, of' Hi<'lnnond, Virginia, recorded 
a 8ixth case, in which Iii<' p:\tient lived twelve hours. Jn 18G9 Dr. P. II. "'"atson, of 
EUinburgh ('Brit. 1\Icd. Journ.,' 1869) is Sil.id to have performed the operation on a man 
who survi,·cd it sixty-tin.1 hours; and in the• Dublin Quart.' for 18G9 1\lr. Stokes, junior, 
!1:1~0;:~orUcd an eighth case in which a temporary ligature was applieU, but without 

ln n.11 these, the operation was performed for aneurism of the common iliac artery, but 
the results up to the present offer little encouragement for its repetition. more particularly 
when we have otlwr means at our command hol!ling out a better promise of success, such 
as pn·ssure by the abdominal tourniquet, while the p:iticnt i~ under tile influPnce of chlo
roform. Cures of abdominal ancurism by this mc:rns ha\'e been recorded by Dr. l\Iurray, 
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of 'XewC'astlr-on-Tyne ('Rapid Cure of Ancuri~m hy Pre,~ure,' 1871 ), Dr. Heath , of 
Sunderland(' Brit. :\led. Journ.,' 18G7, p. 287), )lr. ll olden ( 1 St. B:inhol. Ilo!-<p. Rep.,' 
1866) , Dr. l\loxon an<l ?\Ir. Durham (' Med.-Chir. Trans.,' 1872), anti Dr. Greenhow, 
ibid., 1873. 

I belie\"e, nevertheless, the operation of placing a ligature upon the abdominal aorta to 
be ju~tifiable under exceptional circumstances, such as in C':Ll;\C'S of ancuri~m of the common 
iliac artery when all other mcan15 arc inapplicable. 

The best incision by which to reach the abdominal aorta is the fodirert, a modification 
of tlmt adopted by Sir P. Crampton in the case of the common iliac artery (Fig. 148), 

FIG. 1-18. 

lnd&lo0Corihoappllc1Ltlonofaligaturetotheaor1aorc•lmmon lll&earterr. 

viz., one extending from the anterior superior spinous process of the ilium of the left side 
to tbe cartilage of the tenth rib, the peritoneum being reflected .. The g reat dilliculty in 
this operation is in the application of' the ligature to the \'essel. The best direct inci~ion 
is through the abdominal walls on the vessel such as is practised by Dr. " 'atson. 

L1GATUnE OF TnE Ann:1uA JN11."0M INATA. 

The first operation was by Y. Mott, of New York, in I 18, and since tlu•n this artery 
has been tied twel\"e time:'i, but only once with success (by Dr . .Smyth, of ~cw Orleans, 
in 1864 ), and in that ca.se the carotid and vertebral arteries were likcwi8e ligatured, the 
former at the same time as the in11ominata, the latter a month aflerwards for secondary 
hemorrhage. Dr. Smyth accomplished this on the suggestion made by Mott in 1818, 
wlu.•n he wrote," by thus intercepting the retrograde cu rrent through the primiti,·e carotid 
therC' would be less chance of any reflux hemorrlinge in the e,·cnt of a phag<t>dcnic ulcera
tion taking place in the wound." In all the other cases a fatal re~ult rapidly ensued. 1t 
can only Le cnu:rtaincd, thC'rcfore, in cases of injury to the carotid or subcla.\"ian near 
their origin, or in exceptional cases of' disease. \\rhen decided on, the operation should 
be proceeded with as follows:-

Operation.-The hrad Ueing thrown back to the left and tlw i;;houlder depressed, the 
,·essel may be secured by making an incision along the anterior border and sternal origin 
of the sterno-mastoid muscle; or, by a. transverse one ornr the upper border of the clavicle 
making its centre correspond to tlie upper border of the stcrno-clavic111ar joint; or, by 
both combined. Under all circumstances the sternal and sometimes a part of the clavicu
lar origin of the mu~cle will require di\·ision. The sheath of the ccnical \"Cssels will then 
come into \"iew, with the infernal jugular vein on the outer side of' the carotid artery and 
the vagus nerve between them. On tracing these downwards the innominate ,·e.:ssel will 
be reaclied. l n a hC'althy subject the artery is always to be found behind the right i::terno
clavicular joint 1 but in diseac:;e, its relative position may be altC'rt>d hy mechanical dis
placement. Dr. Cooper, of San Francisco, hai;; reached the artery on two occasions by 
rt•moving thr ~terno-c la\'ieular articulation. 

In aneurism of the innominate there is no posc:;ibility of applying a ligature to 
its cardiac side1 e,·cn if the disease involves ouly the upper part of the artery; yet as a 
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rule this form of ancuri~m is almo:-;l sure to be rt<:"ociatC'll with dilatntion of the aorln. 

~~~~gd;~:~~u~~~r~~!~u~~._;;1~.~~~·1~,0~:~·115~:u~:~o~~~~1t ~·j· ~:~~e e~:~~,:~~!r~;1t\ns~~l;~·il;1:·i:;;:e a;~~~~~ 
practice was followed one (Ensor's case, 'Lancet,' July 31, I8i,J) li\'cd sixty.fh·c days, 
and one recovered; while out of three of the btter an equal succe:-;~ may he n·corded. 

The credit of the sucrcs~ful case in the former class, for a success 1 take it to ha,·c 
been, belongs to )Ir. C. Heath, who tied the subd:.nian artery in the third part of ifs 
course as well as the common carotid simultaneou::'ly in 18£:.). The opt•rntion wa.~ fol
lowed by marked relief, and the diminution of tlie tumor; the woman, <l'~ · 30, survi,·ed 
the operation four ye:irs, and died from rupture of the aneuri!-m. After death the 
ancurii;;m was found to be of the aorta, the innominatc being only slightly invol\'ed. ( Tl°de 
Prep. i11 Mus. of Hoyal Coll. of Surgeons, and 'Path. Trans.,' vol. xxi.) 

The successful issue to the case in the latter clasi" belongs Lo 1\lr. Fearn, of Derby, who 
tied the carotid in J 836, am! the subelm·ian in the third part of' its <'ourse two years later, 
for innominnte ancurii"m. The patient died four months after the second operation from 

~~~~:~~\~;i-ng ~, n1~{1~e1~~~·1i~~i · ~·;~ 1 ~1;.1/[ p:·~p!~~f 01~' '~'~lt:;~ ~s0~;o~:r~;~sa:e v~~l ~~~ i) o~f 8~~;:~:11;: 
1\Iuseum, and a better specimen of a cured smnll sacculate<l aneurism could not possibly 
be seen . 

Ancurii'im of the innominnt.e has likewise been treated by ligature of the subcla.vian or 
of the common carotid alone, "'\Yardrop's operation; and in 'Holme.s's Surgery' a mo:-t 
interestin~ list or n·ferences to such cases. collt>c1ed by :\Ir. llca1h, can be found. Out of 
("igh1ecn, E,·ans's rn:::e, ns recorded by "'\Yardrop, was cured; his own li\'Cd two yem~; 
l\lorrison's case livecl twenty months, two others liYed six months, an<l the remainder 
lived only a few days or weeks. 

In August, 1871, I ligatured the subclavian in a man, ret. 33, for this affection, and a 
rapid eonrnlescence followecl, with great diminution and consolidation of the aneuri~m . 
The man lin~d three years after the operation (vide page 329). This result, therefore, is 
not so discouraging as to preclude the question of operation in favorable cai:;es. It should 
only be enterLained, however, under exceptional circumstances, and more as a palliative 
than a curnti ve remedy. 

LIGATUnF. OF THE CO)DION CAHOTID .AnTERY. 

This operntion was first performed for aneurism by Sir A. Cooper in 180,), but unsuc
cessfully. The M.me surgeon, however, had a successful cnsc in 1808, the man surviving 
thirken years(' Guy's Hosp. Rep.,' vol. i) . The operation m~\y be demanded for aneu
rism or erectile tumors of the trunk itself· or one of its branches, in the orbit, on the 
scalp, &c., and for wounds or hemorrhage. It may also be called for l\l'i a distal operation 
in aortic ancurism. It is a dangerous and sometimes a diflicult operation, but in a mod
erately thin subject it may be performed with facility. It should only he resorted to 
when all other means of treatment are inapplicable or h::t\'e been fomul ineffCctual; for 
aneurism it ought not to be performed unless the treatment by digital com1n·e ... !'ion has 
been rejected. Holme~ wdl sums up the rnatler in his College Lectures, 18i3, as fol
lows: •·That the experience of surgeons hitherto leads to the conclusion thnt a.ncurism of 
the trunk of the carotid artery may be very often treated sucees<;fully hy comprel"sion, 
and that the cure Uy compression frequently leans the artery unoblitemted, and there
fore exposes the pa.tit!nt to a far less risk of cerebral mischicr than the liµ-ature; that the 
ligature of the curo1id for such tumors is extremely dangerous nnd ought not to be under
taken until attempts, well clC\'ised and perse,·eringly carried out, have failed to effect the 
cure by compression i mid that when the ~urgt•on has been compelled by the position of 
the tumor to placf' liis ligature close to the proximal side of the sac. it is worth very 
great consideration whether it would not be better to en1cuate the tumor, and tie the distal 
part of the :wtcry al:-o; tinally, that cases do occur in which Brasdor'f:I method holds out 

~(:~f ~:P~~~:~~~~:;;~~::i·:~:f~:~,~,ir1~~~:i~~f f '~'.if ;::~~~~:.~~;~~'.;;~~·ii~~·~~~~,~:!:rn~ 
::~~~~~'y ~r~ni<~ ~~~yrl~::~!~i~;.11~~1~/~~~·~~1:0~;:~1:clt1~: ~~r~1:1~· ,.~~::.~i:;~o:1~d t l;J~ !:~1~:t~~~le ~~~~ 
latter should onl)· be rc~ort('(l to for disease or wound of 1l1e 111 1per pnrl of thl' mrnk it:=:elf. 

~~~~~\'~1°~~~:~ 0t1;1~ l~<~~~~lt~~~;:~~~u~~';':j~~n~~ o11~~~~e:u~~l1~ ~~r;·;;~i;~::! iinf l d~ vi~~c~1~~~ :· i ~::1~l o~ n: 
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1cn1 with th(' uppC'r part of the thyroid cartilage. and should h(• tied opposite the cricoicl. 
ThP centre of the inci.;ion ~hould consequently corre~pond to thi~ point, :rnd ohould extend 
about three inches nlong the anterior margin of the oterno-mt1stoicl mu~cle. The position 
of the pntient should therefore be such a:. to render this mu.o:cle prominent, which is 
insured hy the extension of the head backwrm.ls, the face being tllrtlf'd to the opposite side. 

Bl'fore making the first incision through the skin, platy~ma, and superficial fascia, tlie 
sur~con ~houlcl assurf' himc:elf that no large vein, such as thf' ant<:rior jugular, is likely 10 

be clividrd; gl·utle prc:"sure b('Jow, enough to interfere with the ''enous circulation of tl1e 
part, readily t:<oupplies this information. The deep fascia co,•cring in the sheath of the 
v('s:<cl may tlH:m bf' di,·idcll, care being taken to do this Lo the whole extent or Lhe external 
wound. The sh('alh or the artery will then come into vit•w, lying between the trachea 
aiHl stt'rno-ma<:;toid muscle; the pulsHtion of the vc:-:~el likl'wise cau be detecwd. The 
l1cad of the patirnL at this stage ol' the operation should be :-.lightly rnised, so ns to relax 
the !1-tcrno-mastoid rnnscle nnd ullow its being gently drawn out by means of the retractor, 
ns well as to pel'mit of the separation of the cellular connective ti~sue of the part. The 
anterior belly of' 1\ie omo-hyoid muscle will then probably bt• at once visible with its fibres 
pa~<:;ing clownwards nnd outwanh~, and, when this mu~de is broad it will cOn·r in a great 
part of the \'C~~cl. The descendens noni nen·e may likewise be seen lying upon the 
sheath, or sometimes within; due care being taken that it is not wounded or included in 
the ligawre; and if it be in 1hc way, it must be gently held aside by a retractor, as also 
any large vein that cro~ses the sheath . The inner bonier of the ~heath is then to be 
taken up and firmly held with forceps, a sufficient opf'ning being made in it by the knife 
held with its flat surface tow:wd::S the artery, to allow of the introduction of the aneurism 
needle; the needle is then generally recommended to be passed armed, though this is not 
a point of importance, while unarmed it is passed with greater facility; then by a little 

Fw. 149. 

{Thlaftgure,wl!hmanyotheralnthlschapter,lsbuo1l11ponthosogiv<"nlnSedtllot'awoi·k.) 

manipulation the needle may be passed round the artery from without inwards, introducing 
it between 1he ,·ein anti w·-.:sd, its point being kept clof'e to the artery. The sheath may 
then be drnpped from the forceps, the loop of the ligature seized or the needle threaded, 

~I;~~~~:J~f :~~~o~rn~;t~:~~~~~~~:~f '::~::~~l~::f l~:~:;~::~::~,~~:f Dt~~'~,~~~;ijg\~~:~~~ 
pa;;r;e1l well into rhe wound. The wound should then ht' arljusted and the pnti4·nt put to 
bed, the most perli:et quiet being enjoined. The surgeon ought to remember aU through 
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this opf'ration thnt the jugular vt'in i.s on the outer siile of the arl<'ry, nnd often ove1:laps 
it; while the mg-us ncne i'i behind, and the dc!"cenclens noni in front (Fig. 149). ?\one 
of these parts need be lookc>cl for, howe,·er, so long as care is observed that 1hcy are 
neither wounded nor inc:luded in the ligature. 

The operation for ligaturing the lower part nf the carotid is somewhat similar to the 
abon•, the operation being more difficult from the vessel being deeper, particularly on the 
ldt side. The inci,.,ion !'.hould in this i11stanceextend lower down o,·erthcsterno-cla,·icular 
articula1ion. The muscles will also require more retrnction, and probably i<ome di,'ision. 
The lip;:lturf', whl'n of n. permanent nature. will probably sepnratc about the fifteenth day, 
but O<'Casionally the period will be longer; the less it is disturbed the httter, the gentlest 
traction only being applied to draw it out of' the wound. 1f tlie discharge be retarded, 
the ligature may be twisted daily on its own axis, to facilitate its separation, yet this 
shonld be done with extreme caution. 

l\Ir. Cock related to me a ca~e, which he authorizes me to quote, in which l\Ir. Ashton 
]{py applied a ligiuure to the left carotid for aneu ri sm and the man died on the table; 
indeed dyinµ; on tl1e appl ication of the ligature. After death it was found tha.t the right 
carotid had been pre,·iously obliterated, and the operator hnd, by ligaturing the left, 80 
interfered with the supply of blood ro the brain as to cause death. Such a case as this is 
unil1ue, and deserves a place in the records of our profession . 

With respect to the prognosis after this operation, much depends on the object for 
which it is pPrformed. Dr. J>ilz, of Breslau, whose statistics are the most recent ('Lan
gen beck's Archiws,' 1868), makes out that 43 out of every 100 die. He says that of 228 
cases in which the operation was performed for hemorrhage, 128, or .56 per cent., were 
fatal; of 87 for aneurism, 31, or 3.) pn cent., died; of 142 for tumors, 49, or 34 per 
cent., died; of 71 for extirpations, 2,) died, or nearly 34 pt!r cent.; of 3-l for affections 
of the nenous sy!'tem, only one died, or 3 per cent.; and of 38 for ancurism, on the distal 
or Brasdor's method. 25 died, or 65 per cent. 

Secondury hemorrhage is a common cau:-;e of death. but hrn.in complications are the 
more frequent-abscel's in the brain and atrophic softening from want of' arterial supply 
being the wrnal form-local gangrene, as it were, of the brain. Brain symptoms in some 
of their forms also occur frequently after the operation, when de:uh dol'S not take place 
simply from altered cerebrnl circulation. Suppuration of the aneurismal !'UC is not unfre
qtwnt i and in a cw;;e of my own it was the cause of death. 

Ligature of the external or internal carotid artery is rarely performed, 
the ligature of' 1he common trunk being preforrt>d. ln certain wounds of the!'e arteries 
near their origin, a lignture may, perhaps, be placed upon them, but the uncertainty of 
the position of the bleeding point renders the ligature of' the common trunk prt:f'erable. 
Jn the• New York Med. Journal,' January, 187-1, a ca~c is rtcordc<l by Dr. ll. P. !:;and"', 
of New York, of successful ligature of the internal ca.rot.id artery abO\·e and below the 
blcedinf!: point for st!condary lwmorrhage occurring ten days after the rcmoml of a cancer
ous tumor. Cenical aneurism sirnatcd on one of the !5l!Condary carotid~ should be dili
gently treated by compression, and the lluntcrian operation only performed when treat
ment by compre:::sion has failed. 

If the surgeon is required to tie the external carotid, he may <lo so by adopting the 
same rules as ham been laid down for the common carotid, although the inci:>ion !!-hould 
be made a little higher. The course of the ves!'el follows the ~ame line :is the common 
C'arotid, commencing nt the upper part of the thyroid cartilage. 

The lingual artery has been ligatured for wounds of the tonµ;ue and of the artery 
itsPlf, to cht!ck the growth of cancerous tumors, or to arre:.;t lwmorrhage from their sub-
15•anee. The operation is dif-lkult. The truuk of the nsscl is always to be found fit a 
point above the great cor1w of tlte hyoid bone, and this point must be rendered prominent 
by the head being well drawn on·r to the sound Ride. The be:-;t incision is horizontal on 
a level with thP hyoid bonl', its centre correRponding to the ~nd uf the grtn,t cornu. The 
skin and fas('ia l1a,·ing been divided, tlie submaxillary gland will 1,ccome exposed. On 
hooking this upwnrds ;~nd dividing the border of the mylohyoid mu:;;C'le the hypoglos:ml 
nt!rvc will be seen resting on the hypoglossus muscle. lll'neath this muscle and a.ta 
lower level than the nen·e, the artery will be found. It is in close contact with the 
tendon of the di gastric muscle. The fibres of the hypoglosslls will always require division 
to admit of the ligature to be applied. Fig. 1.:)0 illustrates the!-ie points. 

An excellent paper on this subject, by )I. Dcmarquay, arny be referred to(' Gaz. )led. 
de Pari$,' 1867). 

The facial artery is always to be found in 1hc gl'(•nter pnrt of its coursr clo~e to the 
anterior border of the 111:1~se1cr muscil·, where it is only co,·ercd in by skin, platysma, and 
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fa"-r~a; nlHl, at this pnrt, a transverse or oblique inci . .;.ion at the lower in~crtion of the 
mu::;(']1• will l'Xpo~r the artery, where it can be ligatured (dde Fig. 119). 1t is difficult 
10 mHICrl'itand umh:r "hat circumstanees this operation can be called for, as the arH•ry 
can bf' ~o n•adily ('Ontrollccl by pressure, an acuprc:-~ure ncl'dle and twi~led suture o\·er it 
bc•inµ tlw be~t form to employ. But where the artt'ry comes off from the external carotid 
:md lie:-; in tla· submaxillary gland beneath the jaw, it is somewhat deep, anti. an operation 
for i1s ligature hy no means easy. I have, howevrr, had only one opportunity of prne
tisin~ this opemiion, and it was on a lady a::t. 2,), who was suffering from a cir::;oid 
aneurism of 1\ie ve:-:Ji:el as it pa~sed through the submaxillary gland. The operation was 
suc<·f');:'fu l. 1 saw 1he case with Dr. IIel;;;;Jmm, of Brixton. 

The t emporal artery can always be found and pres~l·d upon in front of the pinna 
of th~ ear, over the zigoma. It lies bu r ied in the dense cellular tiS!'Ue which exists in this 
spot beneath the skin :rnd fascin, and can readily be exposed by a. vertical 01· oblique 
inci!'ion an inch long, on<>-thircl of a n inch in fro nt of the t ragus. 

The oc cipital artery can be traced by a line drawn from the mastoid process to 
the occipital protuberance, and lies beneath the skin and cranial aponeurot ic origins of the 
stcrno-ma::;toid and splcnius trachelo-mastoicl and di gastric llHl::oiCk!:;, which must Le divided 
to reach the VC1'Rcl in the deep p1\rt or its course. The artery c1111 be ti.:lt about the centre 
of the li11e mentioned. 

LIGATURE OF TnE Sl"BCLA nAS AnTEnY. 

This operation in the first part of lhc Yessel's couree ha~ been performed lweh-e timPs, 
hut ne"tr with succees. ] t is an unscientific as well as an un!"tH:cc:-.sful operation, and, for 
disease, it is scarcely a justifiable proceeding, though for a wound it m:iy perhaps be enter
tained. The inei~ion for the operation would be similar to lhat for the innominate. 

The point usually ~elected for the application of a. lig-aturc to the subclaviun is in the 
third part of its cour:-.e, where the artery emergPs from belt ind the .'ltalenus muRcle. This 
operation may be demanded for ancurism of the axillary artery or for :i wounde<l nssel. 

Aneurism may affoct the subclavia.n artery in any pm'l of its course; it may il1\'0lrn the 
whole of the arlcry, or bf' confined to its first or tltirtl portion . \\-hen situated on the 
arte ry to the innt~r side of' the scaleni muscles, it \1rny Le miRtaken for an innomin:itc or 
aortic nncuri~m; or a com mon aneur ism may inrnh·e a ll these veR:-.cl" on the right side of 
the body. \\rhcn affi::cting the arte ry external to t he !:lCitlt:ni, it i:-i nHMt frequently asso 
ciated with diRea::;e of tho ax illary artery. 

The diagnosis of subclaviHn aneuri:::m is con~eqm:ntly by no means ca!'y, and is thus 
referred to by NC\aton :-

u I n subclavian aneurism the tumor extends generally externally lo tlw cla\·icular origin 
of the stcrno-maslOid muscle, reaching the po.sterior and inferior triangle of the neck ; 
lwcoioes more elongaterl transn~rsely than n!rtically; the bruit is propagated more to
wards the axilla than the neck, and remains the same on comprt!:Si'ing the <"arotid; the 
radial pulse enfeebled; the limb painful and a::(lemalous, and incommoded in its move
ments. I n carotid :ineurism the tumor is seated between the sternal and clavicular origins 
of the Sterno-mastoid muscle, becomes mort:! elongated in a nrtirnl direction than in a. 
transverse one, an<l on m1scultaLion gin·s to the ear a bruit de so1!ffle, which is propagated 
more towards tlw side of the neck than the arm, with diminution ol' the arterial pul.:mLion 
in the corresponding side of the Ii.tee nnd cranium, and witl1out weakening- the radial pulse 
on the ,!:ame side. J n innominate aneuri:;.m the tumor is placed under the sternum, or at 
the inner border of the sternal por1ion of the sterno-ma..;foid mu.-::de, with weakening of 
the pulse in the subclnvian a.nd carotid artcri<'~, and with absence of the other signs pecu
liar to the two other forms." 

The prognosis must always be regarded as unfaxorable, for tlwse anemisms are pecu-

!~:~~r 1;i 1~~~ t~~,~ee~1~·~11:r<~.~!:~~~e~!1s~::~~e~ 1~nth1~e~:1~:\Y 0~·1 '~7:i~·f 8~~~,'.rp~~~'~;~:·::~~~ ~~'~tu \"I~:-~~.~ 
nate examplrs of their ultimate cure by natural ctfort~. 

TnE TREATm·:ST of 1hese a neurisms is mo:5t unsati~factory, the !;paee at the dispo~al of 

~i~::~~;~r~rf :1~~~g~;;~~.1~i~;~J £:i~;;~~~~~:;~!;~;~~~~i~;~~rntt~:f q~~i~~~~~3~~ 
with fatnl rc,.;ult!'I;. The exceptional case is that of Dr. Smyth, of .N"cw Orleans, who tied 
the innominatc nnd carotid, and rrnbsequently the rnrtebral artery on the fifry.fourth day. 
11 ib only in small aTHrnrisms, occupying the third portion of the artery and the commence-
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~~~1t ~~;c~~~s~~;~:;;;.~11~:.:~~<~:1~1~ei1~1 ~~~~~~:.~~:~~~l;~s~::~~~::·~rJ\1~ ~~~~~1~~~r~~ ~lf~etl~~~~:L:;~: 
anticus muscle haxc been obliged to be di,·idcd. 

'l'lie amputation at the shonlder-foint on t.he distal side of the aneuri8m has been sug
gested by surgeons for the cure of the disease. It. has too b<·cn succes::;fully performed by 
l:,)rofe:-:::;or Spence, of Edinburgh. 

Gafrano-pmtcture has been 8Uccessful in one case by Abeill<'; and esclwrotics in 
another by Bonnet. ,,Vanipulation has been employed by FL·rgusson in two cases, and by 
Lidell in one ca8e, with satisf~\Clory results in the latter one only. A case of Porft.!r's may 
also be accepted as suc<:<'S8ful. Direct compression of the :uwuri;o.m has bt:en tried by 
'Yarrcn with a farnrable issue, although much danger was rii-ked in th(" proceeding. Cor
ner'::' ca8e (' l\lcd.-Cliir. Trans.,' vol. Iii), though one not actually of the ;o.ame kind, wns a 
very good instance of' the rnlue of pre\'enting an a.neurism from enlarging, and exerting 
such moderate comp1·c8sion as to incite fibri11ous deposition in the interior of the sac. 
Polnnd's cai::e of' ~uccesi-ful p1·essure on the artery on the cardiac si1le of the aneuri!'m is 
quite exceptional. Gay also has recently met with succl'ss. The use of awpressure by 
I'orrer, though successful on the distal side of the aneurism, pron~d fatal when applied on 
the cardiac si<le to the innominate artery, and i"njectinn i'nto t!te sac was performed in one 
case with a fornl result. Langenbeck lms recently injected the parts O\'er the aneurism 
with a solution of ergotin, the object being to cau~e contraction of the aneurismal i;.ac. 
Such is a list of' the means which ha\'e been resorted to, but the success has never been 
greut. The <1uestion naturally arises, therefore, whether we should not discard such mt!a-

FIG. 150. 

Li1rntmeofl'ubdaviananl llng11AlAr(orlu. 

surcs, and lreat 1he::;P aneuri:;ms on tht' ordinary principle,:; of' int("rnal :meurisms, by rest, 
attention to diet, and medicinal l'l·medies. 

1\fr. Poland, in an admirable esM.y in the' Guy'R R{'porls' for 1870, gin~ a. n·ry favor
able return of ca!:lcs which he has been able to collect in reforcnce to this point. It stands 
thus:-

Out of 13 tl1nt underwent general and local treatment 7 reco,•erccl, 1 wns relieYecl, and 
5 clierl; out of ·n cases in which an expectant treatment only was pm~ued 1 4 recovered 
and 18 died i tlu~ rehy giving a total of 11 reco,·eries and 23 deaths, 1 beiug reliend. Of 
the 23 fatal cn~e~. the duration of life was noticed in Ii. 

In 21 ca:;cs in which the subcla\"ian artery was ligatut·ed in the tl1irdparl of1'ts cours~ 
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for aneurism, 9 recovered (in 6 of these it was the left artery that was li~atured), anrl 12 
died: 8 of' the <l<•a1hs were due to hemorrhage, and 4 to brain complications or otht·r 
symptoms. Poland's fficts 1hus accord well with Koch's, who gi,·es 3G recu,·eries out of 
6.i caf:c-., something h·:.-s 1han half dying, a success, which is certainly encouraging to 
induce !-lurgcons to undertake the operation. 

The operation.-It has been already stated that the application of a ligature to the 
subclavian in the tir~I part of its cour:se is scarcely a jus tifiable operation; but when under
taken, the i1wision on the right side would be similar to that for the innominatc; on tlie 
left side it is scarcely practicable on account of the depth and relation of the artery. 

In the third part of it:o<. course the operat ion should be performed as follows (the method 
being similar for bolh sides). Tiie patient should be raised on a pillow with his h~:\<l 
thrown back and face turned lo the opposite side, an as;sistnnt drawing the arm down us 
much m; possible to depress the Rhoulder. An incision lhree or four inches Jong Rhoulcl 
then be m:iclc on the uppl"r surf'ac~ of the middle of the cla.viclt' (Fig. 1.10); not ;\bove the 
bone, as the <'Xtl'r1ml jugular vein might then be woun<l!.:d. Some surgeons advise Lite 
sk in lO be drawn dO\\ll from tl1e neck upon the clavicle, RO as to dimini:sli this risk. Jn 
tl1is ineisio11 tht• ski11 with the superficial fascia and platysma will be divided. Tlie deep 
fascia is then seen wit Ii the external jugular vein coursing over it. This musit be held 
aside with a retra('tor. ""hen its di\'ision is a necessity, it should be done after the 
application of two ligature~, one abo,·e and another below the line of section. The cer
vical fosicia can then be tli\·idcd the whole extent of tl1c wouml, which llltl!lil· be done with 
care on a din.>ctor; and !-hould mor<> room be wanted, n portion of the stcrno-ma::;toicl or 
trapezius muscle may be di\·ided. The knife is now to be laid asiide and the artt!ry looked 
for in the space expo.:-ed, the parts being separated by a director or the handle of the 
scalpel. The ,·esiscl will be found just on the outer side of the scalenus 11nticus muscle 
(the edge of' which can ge1iernlly be felt) and behind the tubercle on the fir~t rib, a. point 
which can almost always be made out. Several artrrics of large size will prolmbly be 
found cro;Ssing thi~ space, ais well as many veins. The supra.-sc:lpular artery nnd vein 
will always be seen behind the clavicle. The brachia! plexus liPs abo\·e ~rnd behind the 
subch~'ian arlcry, the subclavian n:in in front :1ncl below. When the Yt':-sel is seen or 
felt, the sheath is to l>e opened and the aneurism needle passed arouud it from al>ove 
downwards, care being taken not to injure the vein or includt! a nerve. 

J..,1GATCRE OF TllE Ax1LtARY A 1nEnY. 

This is a rare operation, although it may be demandf'd for somc> wound of the ,·essel, 
or, for aneurism of the bracliial. It may be perfornwd in two poi:-itioui'=, ciLher imme
diatC'ly below the cla.vi<'le, or, in the axilla. 

The subclavicular operation is carried out by an incision made immediately 
below the bone from the coracoid process to its sternal end, di\·icling integument and 
fascia, yet carefully a\·oiding the cephalic nin that runs along the anterior border of the 
deltoid to join the axillary. Tl1e 
clavicular origin of the pt•ctoral }'io.151. 

mus("\e may then be di' iclt·d, l 
and the deep fo.stia or CO:'IO- -~J,:alt~irim-r ~-
comcoid membrane covering in · ___ ,. - ,,.;'"'"•.ff,_~~ Jll _j f~ 
the she:lths of the \"C!'!oiels will _-_~- -
be exposed and divided. In 
this step of' the operation, some 
of the branches of the thoracic 
acromial arlery will come into 
view, alld if wounded, must be 
secured. The cora<'oid ins<'r
tiou of the pcctoralis minor 
can also be seen. The fascia 
conringin tl1e vessiels will tlicn 
be exposed, and on laying it 
open the gre:uc,;t care is neces
sary. as the axillary Hin lies 
imnwdiawly lll'm·ath it, while 
ahoH will be found the ve:<:'.wl 

~ 

~ 
LlgatureofR xillny artery. 

~~~11~::~/~1c~::e s11i1~~!1<il11 ~~·c3;:~::,~, 1 11~~:~!~,~· arJ;1 ~1~~a~l~~:t!11~~~~i~~1i~1~~~;~e l~~::~e~e!~,~~~~- bei~:~ 
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upwards, care being taken not to include the external rc~piratory nerve of Bdl that pa.."s:" 
behind the artery. \\'hen the vci;scl has bten exposed, the pai;~aµ:e of the ligature will 
be facilitated by bringing the arm down to the side of the body. On 1hc dead subject this 
operation is not difticult, but the number of ,-eins and artc:ries that exi!:it in the space 
mui;t en·r rendl'r the operation on the liYing for from easy. 

To tie the axillary artery in the axilla, the arm should be well raised 
upwards, and the course ot the ,·ci;sel marked out slight ly posterior to the middle line of 
the axilla. An incision should then be madf" along the inner margin of the co1aco
braehialis mu.i;;clc lhrough the skin anJ fascia for aOOut two or three inches, and tl1e deep 
fa~cia exposed. This shou ld be carefully divided to the whoh· extent of the wound, when 
the artery with its attendant nen·es and ,-eins will come into view. Jn this stage of the 
op~ration , the forrru·m i;;hould be flexed on the arm to relax 1l1e parts. The ves8el, as a 
rule, has the median nene on its outer side and nearer to the pectoral is major muscle, and 
the vein and ulnar nerYc to its inner side. The interim! cu taneous nerve is in front. 
( Vide Fig. 151.) 

1\lr. G uthrie condemned the subchwian operation altogether, and advised the surgeon 
to rxpose the artery by an incision three inches long, carried upwards along its C'Ourse, 
commencing at the lower border of the pectoral muscle; yet few have followed this ad,·ice, 
most surgeons preforring the operation named subcla,·icular, one of its modifications, or 
th~ ligature of the suhclavian . l\lr. Erichsen for the superior operation prefers an incision 
made from the centre of the cla'"icle downwards in the course of the vessel to the middle 
of the anterior fold of the axilla, such incision nece8Silating the division of the great pec
toral muscle, and often of the small. Ile says "that this cli\'ision need not leave any 
ptrmanent weakne~s of the limb, as by proper position ready union may be effected 
between the part8." 

In all the:oe operntions on the axillary artery, the surgeon must C\"Cr be on the outlook 
for abnormal diYision an<l relations of the vessel. 

FIG. 152. 

Llgat11reofbrachialartl'ry. 

Ligature of the brachia! artery may be demnncled for direct injury to the 
He-.:>~I, hcmorrl1agc lrom a wound of one of' its divisions in the hand or forcnrm which 

Fta. 153. 

Tmtliuous.Jl/1011t11ro1ts 
divirln/ 

Ll;:atur"ofbracb\alartery. 

t:tnnot he trC'nted !orally, anrurism, &c., and can he performed re:Hlily in any part of its 
course. The mi<l<lle of the arm is the best point to choose. 'fhe course of the ,-e!S,·el is 
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indicated by a Jim• dmwn from the middle of the axilla to thC' inner ~idc of the bi1•eps 
tendon at the be1ul of tht• elbow, while the imwr border of the hiceps muscle is the guide 
to the inei:-;ion. The ,·t·s~el may he exposed by a cut, two to three inches long-. made in 
this po.-,itio11 1 with 1ltc arm t•xtt>ndt·d aud supinate<l . The skin, which i~ always thin. and 

~::~nf~~ci~ ~::~~,~~)C~1~ l~l:1\r~~\•::;· ~~:;~~l~~1: ~~:~ ~1:~~ilfee~~~it:~ii~ '~·:1\i1~11~ci~n~~ll;~ b:~~>1~~f~ 0~~171111! 
~~~~~:· ~:~~f t~;e ti!~~c~~~c 1i\~3!· .. ~:~\c~~· t l1;·~~1~:;~~~:~r;;~~;:i '!s b1~of~~'.~~:1~1~~ 1 ~1fn i ~)~:;~ si;~~a~!~~,~~ 
con~cquently much caro i" rtquired in finding thC' \'Csscl and discretion in tying it, for a 
hig:h diYision of the \'CJ":scl or the exi~tence of ~onw vas :l.berr::ms mny mislend and confuse. 
Wh c11 lhe ri~lit ve ... sel ha); lwen found, the application of a ligature is readily concluded. 
Jn performing this operation care must be taken not to open the sheath or the biceps 
rnu:-ele, and it should be remembered to flex the forearm on lhc arm, after the divi;;;ion of 
tlie Jeep faseia has taken place. In sewral cases in which the occlusion of this artcl'y 
was required,] h:H"C' divid1·tl it nml torsed both ends with excellent results. 

Ligature of the brachia} in its lower third is now rarely pe1formcd. Jn 
the dayi• of bleeding, it was by no mc::i.ns unfrequently required for traumatic ancurism, 
though it has never fallen to my lot to witness its performance for such a cause. The 
operntion may be 1wrfonncd with the forearm exicnded, by making :1n incision two and a 
half inches long on the inner side of the tendon of the biceps, c:1re being taken to arnid 
the large veins that r:unif'y in the superficial fascia. The tendinous nponeurosis of the 
l;iceps will then come into \'iew, and, on its di\·i:sion 1 the artery will be exposed with its 
\'emc comite;;;-the tendon of the biceps being on its outer anti the median ncrrn on its 
inner side. The forearm ~hould then be flex1~d after the artery has been exposed, when a 
li~ature can be J asi<i•d without trouble. 

Ligature of the radial artery .-A line drawn from the mtler side of the biceps 
tt-ndon, al the bend of the elbow to lialf an inch internal to the styloid process of 1he radius 
at the wri81, marks out with sufflc ient clearness, the course of the mdial artery, and the 
nssel may be lied in any part of it. In the upper third of the forearm (Fig. lJ·l), between 

Ligatureo(radia.larlery. 

the supinnlor lon~us on the outer and pronator teres on the inner side, it can be found by 
an incision two inchC's long made in the line abo,·c mentioned, dividing the intc~mncnt 
and deep fa~cia, care being 1:1ken not to divide the large cutaneous \·eins unnecessarily. 

Fio. 155. 

On separatinJ?: the muscl('s with the handle of the knife, the forC'arm being partially flexed, 
thC' artery will be brought i11to view with its nn::c romitC$. the ncne being to ir.::; outer 
side. A ligature can then be easily passed round the \'Csisel. l haYc had. to cut down 
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upon thf' radial artrry in this part of its course for a tr:rnmatir :\JH.'uri!'m the result o~ a 
plmr1mcd \\Ound, when I di,·i<led the n~ssel and twisted both end~, tonrnle~ccnce speedily 

fol~~i'~he lower third the nsi'lel may be found external to thl• flexor carpi radialis 

~I~::~~~~~~~;~~~~I~~~~i::~f t;:~;~{~l~f f ~~~1 
its dor~al <:nd. ] n all a i:rood rt•sult cn~ued. 

Ligature of the ulnar artery.-This vessel lies beneath the superficial layer of 
mu~cles in the upper linlf' of' it>; course, and, in the lower, it is fouud between 1he tendons 
of the fl(•xo1· carpi ulnaris on the inner side and fkxor sublimi~ digitorum on the outer, 
hl'ing co,·crcd with intt•gurncnt and di:!ep fascia. -It s po . .;ition ii'l roughly indicated by a 
line drawn from the inner side of the biceps tendon to the rad in\ Aide of the pisiform bone, 
the upper part of the ,·ess;el describing a cur\'e with the concaxity outwards. 

To li7atur<' the artery in tlu• upper half of its course, an oblique incision must be made 
eros~ing tile line above indicated, and the radial border of the Aexor C'arpi ulnaris should 
be found. Through tliis the incision must be made, when the arwry will be seen between 
the two layers of muscles. This operation j,_ very difHC'ult aud un('eriain, fuHI it is an 
optm <1ue'ltion whether it ought to be performed . I um di~po.;ed to think that the brachia! 
under all cirl'mnslancrs ou:rlit to be tied rather limn ha,-e recourse to it. 

To tie the ulnar above the wrist is not moro difticult than to tie the radial 
(Fig.};),}). An incision along the outer side of the flt>xor carpi ulnaris, dividing skin, 
superficial nnd deep f':ts.cia, exposes the \•essel, with il!-i vernc comite::-, and lhe ner\'es on 
its inner side. A ligature can easily be pas~ed round it. The drawings well illustrate 
the:-e points. 

Hemorrhage from the palm of the hand is always alarming ancl troublesome, 
more particularl.v from a punctured wound. Jn a superficial incised wound the vessel 
mn.y generally be found and ligatured or twisted, but, in the ca ... e of a deep wound, it is 
neither expedient nor justifiable to cut into and explore for such a purpose. 

\\'hen the w:-scl cannot be tied, a graduated compress may he :ippl ic~d over the wound and 
the fingers flex('(! and bound down o,·er a ball or block of wood, tht• arm being well raised 
in a Ycrtic:d po:-.ition. Thi~ dre~sing should not bf' undone for al lea~t firn or six days. If 
these mf'a11R fail, which they rarely tlo when efficienlly employed. tlie radial and ulnar 
arterie~ may be compre.-.~ed with acupressure needles, and shou!tl this prO\' C un:successful, 
1he ap1Jlicatio11 of a lig-ature to the Lrachial artery may l.Je required. Jn neglected cases 
where the parls nre all infiltrated and boggy, this practice may Uc <.'ulled for at once. It 
is well. ho\\C\-cr, hl•fore re~orti11g to this practice, to try extr('me Hexion of the forearm 
upon tile nrm, with forced supin::ition of the hand, with or without a pad at the bend of 
the a.rm; a~ it is now well known, that by this position the circulation through the brachit~l 
arll'r_v can Le l'Ompletely :\ITC::-lcd; indeed, under all circnmstance~, whether for injury or 
di::-l'n"c of the arteries of the hand and forearm in which surg-ical intl'rference i~ requisite, 
it would be well to 1x·member this treatment, it bcinf! mo::'t cffoeti,·c. It ~houl<l be known, 
hownl!r, that repeated hemorrhaµ:e may take plare from th<' palm of the hand from the 
pre--ence of a .;;loughing tendon. In illustration of this I may mention a very interesting 

~·.~;er1 1~~:1~~ ~~~~~ !~'\!~;~;;~,b~ ::~~:tl~~yb:i~lC~·= t~ t~~::~~~:~;::::r:~f 3~~1'eh~~~te~:m~1:~dil: 
front of the t:xlrcmc joint, and laceration of the flexor temlon:;i of the finger about the 
wrist. Suppuration :uul sloughing of the tendons followed, attendf>d by repeated attacks 
of paln1ar l1cmonh:1ge, which ceased at once on tile removal of tl1c dead tendons. 

LIGATURE OF ARTERIES OF THE LOWER EXTREMITY. 

T11E EXTERSAL ILIAC ARTERY. 

This operation may be re'luired for aneurism of the common femoral artery, or for any 
other affoction in which it is necessary to arrest the flow of blood through the lower 
l'Xtremily. It should not, howernr, be performe<l for any dis.ease unless pressure of the 
artery, digital or instrumental, has proved inclfoctual or is inapplirable, for )lapothcr 
('Dub. :\l<·ll. Prl'~'-,' 186.~>) , Eck ('St. Barthol. Ilo.::p. Hep.,' 181iG), an<l Hilton ('~Icd.
Chir. Tran<:.,' 18G9) have all recorded instances of cure of inguinal aneuri::;m by thc.-.e 
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mran~. The op<>ration of lig:uurf' i~, however, a succesc;fu l one, nnd Norris and Cutter 

r~~r~~:·~F~~,,~~:'.:~::,~~~'.~:!;:~~·.~~~,~:;~~, ~::i~:~ ~~~~:~:!~,~:~~,~~~~~~:~ ~~~·~~.,::~~'~::~::::.~·~~ 
Fw. ):)6. 

the middle of Jloupart's li~:rnwnt 
-the upper third of thi s line cor
responding to the common ilia.c, 
rmd the lower two-thi n.ls to the 
extrrnal. 

Abernethy, in 1796, was the 
finit to ligature tilt' vei:>se l. The 
inci...;ion li e practi!'cd was nrt irnl 
in 1he cour~e of th e> arh!r.v, beg-in
ning an inc h abrl\'e Poupart's 
ligament. Thi' peritoneum, how
ever, is loo much diRturbed by 
thi R proc<·cdi ng, a~ well as 1he 
abdominaJ w:dls weakened. The 
bc:st inci:-:ion is that l'mploy<•d hy 
Sir A. Cooper. a f' iighrly cunetl 

,,~,":-I_.,,.. 
' l ~ Pentonfum. ..... ~ ,. .. 

,.,.,. .S/urma/"1e Ct7rd /,/1 
~~~~;p:~l~t~~1t li~~::!~c:~~l' ~:l~: I t~b~;;~ be,jl/as~~~., 
illlll'J' Side of i i.-; CClltl'('. ('lll'\"illg $arCPrttt4 1!!.~sr/~, ~-~. 
upwards and outwnrds for a.bout 
three inches towards thf' anh'rior 
sup<•riorspi11cof the ilium. (Fig-. 
].)fi.) This inc ision should di\'ide 
all the soft part~ superfi cial to 1hc 
t•xttrnal obliquemu"clt•. All,·<·s 
eels ihat urc diY ided should ho 
secured. 

/ / 

/ The tendon of the rxte rnal 
oblique muscle shoultl tlwn be 
di vided the whole lC' ngth of the 
~k in \\'O trnd 1 togt•thc r with the 
internal obl ique and trau ~,·er:mlis 
mu:;c\e when they cannot be draw n 
outwards, and tfll'l' f' hould be 
takl>n not to injure t lw pcrito· 

Lig~rnreofexteroRI lli,u.• a.nd @u11erftclal frmora.1 arteries. 

1wt11n; the t•oril which th l•n comes into Yiew should be drawn inwards and 1he parts held 
well a<.;iJe hy hooked rt'traetors. \\' ith the fingers. the tran.,\·cr~a.l is fascia ~ houl<l be torn 
through from Poupart's liµ:ament, the peritoneum rnisl'd upwards, and the s heath of the 
H'!',.;t•l t•xposed, th(' n•in l><'ing to the inner :;ide of the artery . By means of a director 
:mcl fon·f·ps, tlit• slu.•ath can read ily be opened and a ligallll'l' pa""'lld, the nced lC' being 
in trotluc<>d betwcc..·n the ,·cin and artery. To di\·ide the transn_·r .. alis fo,.cia 1 tlw whole 
le11;:?:th or thC' wound, is an unnC'cc>:.s:1ry a.nd dang('.rOus procN·ding; Out to deal wiLh it as 
~uµ-g-e:-:ll•tl aho\·c i!' :rn t•xtra protc•ction 10 tl1c prritoncum, and in no way r<.•mlcrs 1hc opern
lion mon• dillic111!; indc<'d, I havC' OcC'n led 10 beiiHe, that it faci lil:llt'-"" tltC' opcrntion. lt 
Cl•rtainly dot•s thi,:,; on tlw dead subject, ancl in the six ca'ws in which l have been called 
upon lo pt•rform it on the• living: this opinion was co11fir111{·d. The p;t•n ito-<·rnral nerve, 
which li es upon Iii<' VC'":-<<'I. :o;liould not be included iu the liga ture. The opN:ttion. how
<·vcr, is only applicable for tumors situated below Po11 pmt's liga ment; for others, Aber
ucth.v'11 operation, or that R ll~.!?;t'~l<'d for the common ilia<·, @. hould be selected. 

Ligature of the common iliac artery li as bee n perfimrn•d a.bout thi rty-n ine 
time:;, and only t.r n times with success. Jt was firs t sucee~.:;fu ll y performed by l\Iott , of 
New York, in 18:2i. I have s<'e n it done but once, and then by my colleague ~lr . Cock 
in 18G3, ou a man ret. 27, and nlso with success. 

of ·~~~e l':r~:1:~i:1~116a~1~r:~~;): /:eo~11~1i1~~::.t~~~-~t. b1 1~~~\:Pi<~s i ~~:1i:;~111 b~~:~f.t~~~~·i';:;i ~::~~~i~ t~~~e s;~~ 
IC'rnal ring and pa;;;...,ing- upward:-< anti outwards a.s fo 1· the external iliac artery , app<'urs to 
lie th(' b<'"t, the· mutoc•lt·s ht·in_g di\·itled lo an equnl extent. The transvcr:-alis fascia mu.st 
l>l' laid opt•n or torn throug-h and the pcrito1wt1m turned upwardi::. lt is at 1his part of 
tLe operation that tlte greatest ditlicuhics arise, for as soon as the transversalis fascia is 
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~~if ~:1t::~;;:~~~:~~~~'.~~'.~~f~:~i.~~:~:~i§~f~:~~:j~\~~:~i;
1

~~~:~.l~:i:.:,~'?:i:~~~1:}.~t~~~~:~~i;1~~ 
i;~,'.i~:;{~t::;~:~:,~;:;1;~;~(:~:\'·:~:.~~~]:;(1:.1~~:\::~~Tr.:\~;~~~:#{~i::rJ.;:~~i;.f :l~~f i~~~~~ 
ci~ion made from tl1e end of thC' la:-<t rib dowrnrnnls and f'onr:rnl~ in front of the iliac crt':H, 
the tnlllS\'(•r::-:1\is fascia was di,·itlL·d, and the pt•ritollPUlll rolled up. The common iliac 
artny was ll 1t'n fount! and tied with rippflrcut facility. On Lil(' dc:atl body, this operation 
i~for from diflicult, and 1irom ist"~ to be of service to 1hc li vi11µ;whcn theaneurismal tumor 
is larp;c a.nd lti~h up. ]udeecl, it is prolialily the bNter operation of the two gi,·en . The 
abdominal ;\Orta 100, (•ould be li;r:\ture<l IJ_y the l"ame rnt•ans . (F ig. J.1 8, page 3.J. l.) 

Ligature of the internal iliac.-St<·n.' n.'l1 of Yera Cruz, in 1812, was the first 
to perform this operation in a cairn of glu tc; tl a.neur i$m, oecurring in a 11C:'g:ress, and the 
operation prQvcd successfu l. Since his time, 1he operation has been rcpC'atcd ele\·en timPR, 
anrl in six with SU('('Css. The incision :md SIPps of thC' oprmtion are the same M for the 
common iii:\('. Ste\·cns, l1owe\·er, c11t down tl1r<:mgh th<.• anli'rior abdominal walls, simi
lar to Abt•rnethy'~ operation for the external iliac. Jt !-iliould nol, howen!r, be performed 
for gluteal anC'urii-tns unlc:;s rapidly increa.-:ing till other nwnns of cure haxe been tried 
and failed, su<.'11 a..~ prt'Sil-ure upon the aorta or c·ommon iliat·, or l'nn gahano-puncture. 
Besidc1' llolmc1' has clearly shown in his CollPge lecture~, that in c<1st"s of imperfect or 
ruptured sacs, either the operation of Anel or that in which the sac it~df is opeued should 
Le pnwtised. 

lu operatinp; upon any of the iliac Yessf'I~ it should be renwmbered that grea.t n1riety 
exist:.i as to their length. " Then the common ili:~c is long, its branche:o are sliorl, anr.I 
t:t'.ce i:ersO.. 

LIGATl;HE OF TllE F1-::\101uL A1n1-:1n. 

Thi!' ve:.isd tnn b(' tied in any part of its cours<·, and when tlic thigh is sfrnight, a line 
drawn from the rcntn• of Poupart's liganwnt to the ce 11 t rr of th<.• popliteal space, will mark 
ont its po~itiou witl1 tolerable acf'uracy. " Then th<.~ thigh is abducll'd aud rotated outwards, 
~\line drawn f'rom Il l(' Stime point abon! to the inner side of the inner condylc indirates the 
upp<•r half of its COILl'H'. Jn tlit> upper third, it. i~ tolumbly ~uprrfitial ; in the mi<ldle and 
low<.•r, lt is CO\'!'red by the ~arrorius muH·le. which \'Hries much in its wid th , and by the 
memlirnnt• forming the roof of Hunter's c:ui:tl. At tlw prei:ient clay, it is an exceptional 
act to lig-:1tur<' 1hc n~1'il-f'l in Ilunter's canal. For poplite:i.I am•uri::-m, the artery is generally 
ligatured in the middlt• third of iti- cour.'lc, at the ap<'X of 8('arpn'~ triangle. For aneurism 
of' thr fC'mornl it:.iPlf. th<• common femoral may be tit.•d IJL'low Poupart's li~amcnt. 

The Common Femoral is usually about a.n inch and a. half in length, it does not 
exrred one inch in one ca.se in four; while in one in four it is bNwccn an inch and~\ half 
and two iuc11e.;;. (Xunn.) lt is from thcil-e fac1s that surgPon:.i han! gcm•rally prefcrrud to 
ligatun• the Pxtcrna l ilia<' ratl1er than the common fi.moral. The two Porler"', howc\·er, 
a."! well a:.i ~lnrnamara, of Dublin. have adduced sufficient l'\' idence to pron:! that succc;;s 
may att<•1Hl 1 lie practiC'(>, ::ri,·in,e thirtPCn c:a .. es bclwt.'t.'11 them, and clc\·cn proving succe~sfol. 
On tht• other hand, Eric\i"('ll tt-JI;; 11s that 0111 of twcJ,·e C'a,.,cil- on record. three only suc
C'ecded-l1aviu~ evidently on·rlooket.l tht.• Dul.Jlin rases. ll e stat.C1' also as his opinion that 
tlw opC'l'ation •· ou,el1t to be hani~hcd from ~uq:~Pry . " But with th:ll I cannot agree, after 
a <'<'U'<•fu l pcru~al of' the Dublin ca~cs in the ' Dublin Quart. Journ.,' l 8ti0, a nd 'Brit. Med. 
Jonrn .. ' Oct., 18G7. 

The opC'r:ition, moreover, is not d iHkult; the \'t'l:'Scl bei n ~ readily exposed by a \'Crtical, 
011\iqu(', or t.mns\.·crst• ( Port<•r's) incision. Tht> sht•a1 Ii of the arl«>ry is then t > be opened 
without toucliing tlic vein-indel:'d, tl m \·ein should never bt> expo~ed-care being taken 
not 10 indo~c tltc erural liranch of' the genito-crural ncn·c running down in front of the 
YCS!WI, in the ligature. 

The main aq.rm11r111.;;; a~;rninst the operation are foundP<l on the uncertain len~th of the 
artery, the proximity of the li~aturP to large branrhe:.i, and tl1e \iahili1y to ~rmg:rcnf" from 
the ocdu!'iOn of the main nutril'nt arteries of Ilic limb. On the other lw.nd, there is the 
SUClW·S of the operation, and the facility with which it can be pe1formed. 1\Jore expe
ril'nce, howen!r, is rl'qt1ired before the operation can be reco1111ncmlcd, thougli it .:.;hould 
11ot lie cliismis::;cd without due con:sideratiou. 
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Ligature of the femoral artery in the middle third of its course is a 

~~:~~~! o1~~.n:~1i1~1:,·r~:~~l, ~~1o~·~~~·:~~;r~hsu~1~e:1~~ulc~:~c~ c~l~~~~:I g;.;,:~1 ·I ~I :ti:~~l~C~ts~~··r~!8 Jo~~~~ 
Ilunt l'r's first openuion in 178,J down to 18-18. nnd undertaken LOO undt•r many different 
condition~. Ryme informs us that he has had :23 successfu l cases consecuti,·ely, and at 
Guy's llospital during fourteen yf:'ars, the femoral artery was tied for aneurism :H time~, 
with only l death from pya-mia, and one failure, these t·ases including G in which pressure 
had lwen tried and foiled . Pressure had been employed in 17 , and in 11 with success. 
Mr. 11olme,., in his lec 111rcs at the Hoyal College of Surgeons in 187 I, moreover, gi,·es 
some st;.1tist ics of n·rem ho:e;pital practice, which possiLly places the operation in even a 
better light, i11:1smuch us out of' 77 cases of popliteal nncuri~m treated by lig-aturc at once, 
the dt:aths wt're 11, or 1-1 per mmt.1 and the f':Jilm·es 1 !'),or 19 per cent.; while~ in 44 or her 
cm;es in which the ligature was applied after the treatment by pressure h:1tl failed, 31 suc
eecc\ecl and 13 failed, or 29 per cent., tlH' mortality in the latter class of cases, as might 
h:we heen expected 1 being larger than in the former. 

I may add, tbn.t of IZ I cases of popliteal n.neurism collectC'd by 1\Ir. Holmes, pressure 
succeeded in GG 1 and fa.i\ed in 58. Jn -l-1 of the ;j8 cases the artery w:\s tied, as St!en above, 
13 of these dying; and of the remain in!? 1-1 1 amputation was practised in 8, death occurrt' <l 
in 1, while in l there was no nidenre of subsequent treatment. 

The operation. -To tic the vessel, the limb of the pntient should be slightly 
abducted a.nd rot:~ted outwards; the le:r being partially flexed a.nd the knee supported on 
a pillow. The line of the vessel should then be m:~rked by the eye, and 1he point at which 
the li:rature is to be applied determined, !he lower part of 8rarpa's triangle being the 
u point of selec·tion." (Fig. tr16.) An incision about three inC'hes in length must then 
be made parallel to the vessel dividin~ the integument and superficial fascia. clown to the 
deep part:-; the course of the superficial veins h:n·ing previously bC('n a~certained by 
making prc~snrc upon the !'laphena. ,·ein where it joins the deep femoral, in order to avoid 
it. 1f the nin be.• in thl' way, the incision can be made by it s side, Lut generally it is on 
the inner side of the wound. The deep fo.::.cia m:iy then Le di\•ided, and the inner border 
of the main guid<• to the artery, the Sarlorius muscle. looked for. This is re:iclily recog
nizable by tlw cou rse of it-s fibres downwards and i1iwards, and undernmith this the sheath 
of the ""'~"cl is certain to be found. The muscle having then Leeu gently separated from 
il s attaclunents by means of the finger 11nd held outwards with a. retrnC'IOr, the sheath will 
he exposed with the n,rlery in front and vein behind, the long saphPnous nen'e generally, 
a11d sometimes a nerve to the vastus intcrnus. ly ing upon the \·essl'I. Tlie sheat h sliould 
tlwn be opc11ed with cnution and its inner side held tPn~e, an opening being made !'lulli
cient to expo,.;e the vessel :rncl admit the aneurism ncc<ile ; morco\·er care should be taken 
to keep the end of' the needle close to the artery, in order that the vt•in muy not be inj ured 
or inclu<lcd in thP ligature. The needle ought to be pas>;cd from within outwards. The 
ligature having b<'C'n pa,;;scd, the surgeon must ;.:atisfj him<::clf that nothing but the artery 
is surrou111led, and tl1a.t the right \'C~sel has been expos-·d; he may then tie it, readjust 
the parts, and clo"'E' the wound, covering 1he limb with cotton wool and raising it on a 
pillow. Should the vein IJe wounded by the needle, the artery must not Le tied at the 
point corresponding to the wound but about an inch higher or lower, for'' the thread wouhl 
be left in the nin to act as a seton, and phlebitis could hardly foil to t:nsue, and would 
most likely prom fatal." ( ll olmcs.) The wound in the vein should be closed by a fine 
ligature. 

A ligature mny separate from the femoral artery in nin<' or ten, or not t'\'Cn for thirly 
days, a wide difforcnce ex isting on this point-an an:ilysis of ca~es decisively proving 
that no general rule can be bid down as to when its separation may be expected. 

L1GATURE OF Tnl': PorLITEAL A1n ~;uy. 

I hardly know under what circumstances the popliteal artery may require the applica
tion of a lig:\ture, exc:c.:pt for a wound; as fur rupture of' an artery, or for aneurism the 
operation is as inapplicnble as it would be unsuccessful. l\lr. Pola.nd has pointed out how 
the po;;;.tnior ligament of the knee-joint is frequently invoh·ecl in the laceration of the vessel. 
Some yrars ago 1 was called upon to cut down upon a lar~c needle that hat! peiforated 
the popliteal space, and become lost in its tissues; all movements of the joint being- impos-

!~~:~;l;l1~1~d;:i~~;~;1~r1::~;~ ~,1;,;1t 8ii!1~:~~nntc~.xec~ i~~ist~~e"~)~~~1c~~~· f~~~:,~,·~.~~0~1f. /fi'!11 ~1~e~~~~~1t 
The nrtery was exposed without difficulty by an incision made along the outer edge of the 

23 
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semi-membranous mu'<cle, the leg being extended. The vein is more superficial than ~he 
artery, and can always be found to its outer side aborn; the ncn·e is still more superfic1~l, 
and abo'e still further out, but it lies ornr the artery at the back of the knee and to its 
inner side where covered by gastrocnemius. 

LrGATl.:RE OF TllE POSTERIOR TrnIAL ARTERY. 

Guthrie brought the weight of his great authority to support the reco~nizecl practice of 
tying a wounded n•ssel a.t the wounded part, C\'Cll in the case of the deeply placed pos
terior tibial and peroneal arteries. and practically carried it out in a supposed wound of 
the latter vessel by making a free incision through the muscles of the calf of the leg down 
to the wounded :irtery. Arnott, also, acting on Guthrie's suggestion, tied the posterior 
tibial by this method, though neither the report of the case (' ~led.-Chir. Trans.,' vol. 

~~;:2(i, 111~~d~~.:·; !:'.~~~11:: ~·~::~:r~1~i,~:~a~:~c~~j~~L~~g t;:~ a;~t~:aJ i:~1 f~~~~ :/' t\~~tr:!~~i~l~i ~~I~ 
uow been Jescri be<l. 

Fw. 157. 

Ligature or po~terlor tibial artery. 

It must be premised that the vessel lies beneath the superficial layer of muscles forming 
the calf and beneath the deep fo.scia, the nerve being towards the inner side above, but to 
its outer side, in the greater part of its course. Its course too is indicated by a line drawn 
from tlie Cf'ntre of the popliteal space to a point midway between the inner malleolus and 
the Lendo .Achillis. 

Jn order to tie the artery, the leg must be partially flexed upon the thigh and made to 

FIG. 158. 

rest upon a pillow on its outer sitle, the heel Lcing 
raised 10 relax the muscles. An incision about four 
inches in length should then h•~ made about half an 
inch from the edge of the tibia and parallel with it, 
throug:h the integument. down to the deep fascia, 
:woicling, if po$::"ible, any brg:e superficial ,·eins. 
The deep fascia cnn then bcdi,,ided and the muscles 
expO$ed. The lower border of the tibial origin of the 
~oleus muscle should then he looked for, and beneath 
it a director introUuccd; the tibial origin of this 
muscle should then be divided the whole extent of 
the wound. The glistening tcndinous covering of the 
deep su1face of the muscle is an excellent guide to 

.... the vessel, and should not be mistaken for the deep 
fascia which lies deeper, and beneath which is found 
the vessel. To S('al'Ch for the artery, the leg must 

Llguuro or ~::';;i:ra 1t1l~~~a~rtery bebiod ~=ll~~~~~lr.ex~~;Cll~~g~ll~~~e (~:1:'·~h~~~· ~;dp~s~;:c;1~: 
most conYenient way. 

On the dead subjcrt this operation is not difficult, and on the living, more particularly 
wlwn performed with the aid of Esmarch's bandage. it can hardly be so" difficult, tedious, 
bloody, and dangerous" as lfr. Guthrie has dcscriUcd, an<l as is his own operation. 
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The operator should be careful, however, not to divide the tibial origin of the soleus 
too nl'ar the tibia, as in doing so he may penetrate too dt•cp beneath the deep fascia, and 
thu" lose his best guide, viz., the glistening tendinous tibial origin of the soleus. 

To tie the artery :l.t the lo1oer t!tird of the leg beltind t/1e inner malleolus is a simple 
oiwrntion. It lies with its ven::e comites at the junction of the anterior with the middle 
third of the space between the malleolus and the heel, the nerve being behind. It can 
reiHli ly be exposed by a cun·ed incision two inches long over the course of the vessel, 
dividing integument and deep fascia, which is thick from receiving many fibres from the 
internal lateral ligament. The relati,·e position of the vessel can easily be seen in the 
drawing (Fig. 158). 

LIG ATUUE OP THE ANTEUIOU. T IBIAL ARTER\', 

This operation is for from simple, inasmuch as the ' 'essel lies buried in the upper two 
tl1irds of its course between tile muscles on the interosseous membrane; its course is indi
cated by a line drawn from the inner side of the head of the fibula to the base of the great 
toe . The surgical guide to the vessel is the tibialis anticus muscle, which lies to its inner 
side throughout its course. 

Fw.15!). 

I1bialis adieus 

Llgatureoftbeauterlortlbialari.ery. 

To reach the vessel in the upper two thir<ls of its extent it is important to expose the 
intermusc11\ar space separat ing this tib ial muscle from the extensors communis <ligitorum 
and proprius pollicis, and the best way to accomplish this is to make an oblique incision four 
inches long, commencing at the outer edge of 
the tibia and directed downwards and outwards Fm. 160. 
towal'ds the external malleolus, dividing the 
integument and superficial fascia. The deep 
fascia will then be exposed, and the first white 
line external to the tibia will be found to mark 
the inlcrmuscular space outside the tibialis an
ticus muscle in which the :interior tibial artery 
is to be found. The fascia over this line may 
then be opened, and the muscles separated, the 
foot being well flexed to facilitate this measure. 
The anterior tibial nerve will then come into 
"iew, and beneath it the artery will be found. 
The ligature may be passed as Oest. can be done. 

L1GATU1rn OF DORSAr. AnTEnrns OF THE 
FOOT. 

The dorsalis p edis artery should be 
ligatured to the outer side of the extensor 
proprius pollicis muscle, by the side of which it 
li es. The vessel can readily be exposed by an 
incision made along its course, the integument Ltgature ordorsalli>pl'dlaa.rter1 • 
and deep fasl·ia being divided. (F'ig. 160.) It 
is crossi..'d at its lower part. by the tendon of the extensor brc"is digitol'um mu~cle , and the 
nerve lies out::iide the \'C:;sel, while ven::e comites attend the artery. The 1cn<lou of the 
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lru;t-namecl mu::.cle is an infallible ~aide to the artery, as it cro:.:;ses it. whill' the tendon of 
the cxtcn!'<or proprius pollicis nrn,-cJe i~ the guide to.the incision . The surface line of thii; 
vessel extends from the middle of £he joint of the ankle to the base of tlie fir:;t metatart'al 
space. 

CHAPTER XI. 

INJl'RIES AND DISEASES OF TUE VEIXS. 

Tim blood from a wounded Yein is black, flows in a steady stream, and ne,·cr jets out 
ns from an ar1cry. "'hen mixed with arterial blood, a.s occurs when bolh artery and ,·ein 
are punctured. it appt":-1rs a~ a dark band, l'itreaming through a red, or tdce rers8.; lite 
relative thickness of the black or red band indicating the extent of the wound in the 
arlery and Yein. Pn:~,.urc on the distal side of a wounded ,-ein controls bleeding, whilst 
prt'S!mre on thf' cardia(' side increases it. 

""ouncls of \'eins unile :lS do wounds of arlcric~. the reparative proce8s being alike in 
bolh. After a clean incision into a n:!in n'pnir may be 80 perfect in a fow days as to leave 
no lruce of injury bel1ind. Tht' lips of a wound in a ,·ein readily unite-as after Yenc
seetion, when kept to~cther by gentle presJ';urc, or tlH• :ipplieation of a ligature. 

A completely di1:ided ?:ei'n coutracts, t houg-h ~omcwliat less than an artery; it also 
utracts into its sheath, and tlie natural arrc...;t of IH'morrha.ge is helped by these actions, 
together with the coagulation of the blood in the ,·ein and arou11d its orifice. But these 
processes are slow in their nction, very feeble, and practically insufficient. Fortunately, 
howenr, lwmorrhaµ-c from a divided vein is easily arrested by wclkldjus!ed pressure and 
by elcrntion of the limb. Af'fl·r amput:~tions, if ,·enou~ bleeding per . ..;ist on the remoral 
of the tourniquet, :ind, !!'hould 1hc means just indicated have failed. the blePding vein may 
he acupressed, ligatmed, or, what is better, twisted, to stop it. ''Then deep veins of large 
size are divided and cannot he trc:Hed, ~"'fatal result rapidly ensues. 

A partialf.1J dit1ided i·eln often gives mnch lrouhle. altl1ough not when super..fi.cial, 
becam.;c the elerntion of the limb. and a compress can·fu lly :Strapped or Laudaged over the 
wounded part are generally sufficient to chl·ck the bleeding. and in three or four da.ys, 
repair may fairly be expected. 

Wounds of dtH'P 't:ei11s, howe,·er, are of ~rn,·e imporlance, for !hey may be so situated 
that pressure cannot he applietl, or, bleed inf! may be :<O profuse as to can:-c spel'dy death; 
and further, unhealthy inflammation of the n:in may follow with all ii!'< dangl'r.::. . 

Jn wounds of a.11y of the Ycins of the extremities well.applied pres:;ure is, as a rule•, 
suflicient to arrest blel'Cling, aud girn time for repair, although when the trunk of the 
li.1moral Ycin is wounded in opnation, as in ligature of the femoral artery, the opening in 
the ,·ein nmy be taken up 1 wlicu it is in \'icw 1 with a pair of forceps and tied with a line 
llilk ligature. Th<' s;am<' !'l\iould be done to a punclured wound of the intC'rnal jugular, or 
any large vein . '\'"lwu this practice c;urnot Le carried out tlie whole n·in must be tieil. 
"'ounde<l nin!"- 1 indeed, may be treated on the same principle as woumlcd arteries. 
'Vhcn pressure is enough to arrest hemorrhage from a ,·ein, however Jar~('' the ligature is 
not required; but when it faill', or is inappliC.'ablc, the ligature may be frarle.ssly employed. 
Thl' dread of selling- up phlebitis by ligaturing Yeins is bMcJ. on pr('judice and not on 
expl'ril'nCe; it is doubtlt·~s due to the intluence of t~utliorities who ha,·c pronounced again::it 
ii. 1t cannot., however, be di!:lputed that phlebitis occasionally follows the surgical treat. 
mcnt of Yeins. When it occurs the affection is sNious, and takes place only in the 
enft:cbled and cacliecti{'. 

"'ounds of the iuta11a{ jugular and subclavian nins are as fotn.l, and probably more 
F01 :is wounds of tho carotid or subclavian arteries . "'hen the internt.11 jugular is wouu<lecl 
near the b:\$-e of 1he i-kull life is speedily dl'stroyed, and, when near its c;irJ.iac entl, 10 the 
dan~er of hemor1fo1ge is addl'd that of the introduction of' air into the ltf'art. When 1he 
internal jugular is <li\"idcd aboi·e the clavicle, the orifice remains open; the walls not col
lapsing as 1hey would al a grt'ater <li::"tancl', owiug to their connections with the deep cer
vical fascia; reflux bleeding con~l'quently tahs placl' from the cardiac t•1ul, and, during 
some ,·iolent inspimtory act, air may be drawn into tlie circulation and into the heart, 
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causing drath. Jlencl' great care is t\lways required in operating about the root of the 
neck to avoid large \·cin~, and to compress or liga111re them when wounded. 

" 'hen death lranspirt•s from primary hemorrhage from the internal jugular it is gene
rally within rm hour. I recorded in the ' Trans. of Path. Soc.' in L8;j7 such a case which 
occurred in the practice of Mr. Birkett, a second was recorded by ~Ir. H enry Gray in 
' lloimcs's Surgery,' and a third by :i\[r. Samuel Cooper in his' First Lines of Surgery.' 

" 'h<'n death docs not supervene from either of these two causes yet it may occur from 
secondary hemorrhage or from pyremio.. 

A vertico.1 incision into the internal jugular vein is not necessarily attended with a 
fatal hemorrhage. " 'hen bleeding occurs it will be recurrent. This was well illustrated 
in :t case recorded by l\fr. 'Voodm:rn , of Exeter(' Brit. Mee!. Jour.,' 1873), in which the 
intrrnal ju,gular \'t'in wa<s liga.lUre<l with a succc::;::.f'ul result. 

Coagulation in veins. Adhesive phlebitis.-When a vei n was found by the 
oltlcr surgeo11s obstructed Ly a fibrinous clot, the suspicion of ph\ €.:bitis W:\ S exci1ed, and, 
whl'n this clot contained in its centre a "puriform" fluid, the evidence of inftmnmatory 
action was considered to be s trong. " 'hen the clot was more or less :idherent to the 
inner memhr:me of the vein, :111d this membrane present~d a pink appearance, the evi 
dence was thought to be complele. At the pre.:;ent day, howe,•er, noue of these pheno
mem\ are acct'pted as true indications (lf an inflamed ve in ; as it is known that blood 
co:l.gulates spournneom:ly in a wounded, lacerated, or hruised vein from prolonged pre,.:s
ure upon its walls, or inflammatory changes in the parts around, and that e\·en in ill
nourished and cachl'ctic subjPCI::., there is a rtmarkable tendency for the fibrin of the 
blood to become Jcpositr<l upon the serous lining of the veins, either idiopathically from 
some altered condition of the blood, or on the slightest injury, without the existence or· 
inllammatory action. 

The supposed pus found in the centre of the fibrinous ma$S is known to be made up of 
the white blood.corpuscles present in all Co.'1.gula1 while the pinki:;h tint upon the serous 
liniug of the vein is clue to the mere imbibition or coloring matter from the blood, and not 
to inflammatory injertion. 

A clot once formed in a vein rapidly increases, the stream of blood ns it flows over it 
dl•positing fresh layers, until the whole calibre of the vein is obs tructed; when the process 
is slow regular layers of fibrin mity Le seen in section, but w\1en rapid the clot.ting is 
irregular. At the extremities of the clot, also, like accretions are deposited; the coagula 
incn·nse more or less rapidly in all direct.ions and into all brauches, till complete obstruc
tion, or TllRO'IHOSIS, takes place. This clot.ting of blood in the vein becomes arrested 
only by the blood stream of a junction trunk. These coagula can readily Le removed by 
wn.shing, and when removecl, 1lte lining membrane of the vein will gcnnally be found 
natural and the \•alYes visible. The coat of the veins at times may appear thickened 
from contraction, but ~[r. Callendi::r lias shown, that this is not real but only an apparent 
cond ition , the coats of the veins readily yielding 10 pressure under water. Jn the process 
of cure sometimes the clot will contra.ct towards one side of the \•ein, thus allowing the 
blood to pass and the circulation to become re-established. In rarer cases the blood 
11 may drill for itscU' a pa:;o:agc through the centre of the clot. 11 Ordinarily, howe,·er, a 
difti!rent result takes pl.we, the Yein bccom('S permant!ntly obliterated, the clot and vtin 

~;;~~~;~;~q;~~~;·~c'~~1a:~~~~e~~:;!S:Je~~::~,i~~,'.r~~~:'.~~:c E,~;i~1:
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pin.cl'. The clot instl'ad of' org:\nizing will soften a.nd disintegrate, gi\·ing place to blood
stai11 ed puriform fluid, that may be carried into the pulmonary circulnt ion, and causing a 
lobuln,r pneumonia su1,;h as is found in pya::mia from cmbofo:m of the pulmonary Mtery. 
This was well illustmted in the following case, extmcted from the C:l.talogue of the Guy's 
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fibrin. The lungs were filled with abscesses. 

Hesult" suc h as these. however, do not occur under all circumstances, but only in the 
feeble and cachcclic, for "the clot when softened is usually shut off in an llpward and 
downwar<l dircc1ion by newly added coagula. The softening begins in the coaguh hv:t 
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formed, and not , ns Yirchow states, in those first deposited, for in the advance ?~ the 
malady the patit>nt's health fails, and the fibrin becomf's more nnd more prone to d1smte
grate and soften into a puriform fluid ." (Callender.) Thr clot softens also in the centre 
and not at its periphery, and such ·cases ham been described as examples of sttppuratit-e 
phlebitis. 

Symptoms.-The most prominent symptom of an obstructed vein is redema of the 
parts below the obstruction, some fulness of the superficial ,·eins, local pain and tender
ness; constitutional disturbance of Yariable degrees of sc'"erity generally preceding. 
" ' hen superficial ,·eins are involved the symptoms may be chiefly loc:\l, but in the case of 
deep veins~ constitutional disturbance is certain sure to accompany local action. Among 
the superficial veins the saphena. of the leg and thigh is most commonly affected, and is 
often a sequcla of a varicose condition. Under these circumstances, the tortuous, dilated, 
indurated vein becomes a marked object, set as it were in a frame of hardened inflamed 
skin and cellular tissue. The parts themselves "ill to a certainty he painful, and the pain 
and tenderness probably extend up the thigh as far as the groin. Among the deep veins, 
the common femoral or iliac is more frequently involved than any other, and what is known 
by a "white leg" is due to this aflCction; it being an oodema of the leg from an obstruc
tion to the femoral or iliac vein, and is usually the fir.st symplom that attracts attention. 
Local pnin and tenderness, with more or less constitutional disturbance:, always, however, 
accompany the oodema. In some cases the phlebitis is of a ,·ery mild characler. and then 
a good result may be anticipated; but in others it is very severe, and in such suppurati,·e 
changes will probably take place. 

It sometimes happens that a limb becomes much enlarged and solid in the deeper but 
not in the superficial parts, that is, no redema. of' the cellular 1issue beneath the skin will 
be present, although the superficial ,·eins may be turgid. The absence of this symptom, 
however, must not mislead; as it simply indicates that the superficial circulation is effi 
ciently carried on, and thal no stagnation exists sufficient to allow of passive serous exudation. 

\Vhen these cases proceed frn'orably the swelling will graduully subside, as will also 
every other symptom, the vein either recovering its normal condition, or the blood finding 
its way through other channels. When they go unfavorably, suppuralion will take place, 
and if the deep parts are im·olved, the case assumes a very serious aspect: as a local or a 
diffused abscess may result (the latter condition being the more common) and then blooJ 
poisoning too frequently ensues with its usual consequences. 

TREATMENT.-The two great indications for treatment in these cases are (1) to favor 
the venous circulation of the part, and (2) to improve the general condition of the patient. 

The first can be attained by elerntion of the limb, the foot being raised higher than the 
hip, and, by the application of warmth to the part in the shape of fomentations or cotton 
wool. 

The second can be carried out by the administration of a simple nutritious diet, tonics, 
such as quinine, bark or iron, and stimulants carefully adjusted to the wants of the indi
\"idual case. 

Pain must be al1ayed by both local and general mt!ans, as poppy fomentations, and the 
internal use of opium, morphia, or C'hloral. 

Leeching should ne\'e r be resorted to, nor mercury in any of its forms, as the practice 
was ba::;ed on a mistaken pathology, and therefore should be discarded. 

" ' hen suppuration appears it must be dealt with on ordinary principles, as it is wise, as 
a rule, to evacuate it as soon as it has declured itself. 

GOUTY PHLEBITIS. 

Subjects who are gouty from liereditary or acquired cau!es are likewise liable to adhc· 
sit.ie phlebitis. Sir J. Paget has well described the affection in his' Clinical Lectures,1 

1875; and :Mr. Gay has also written ably upon it(' Lancet,' May 19th, 1877): "In such 
cases the phlebitis may have 110 intrinsic charac1ers by which to distinguish it, yet not 
rarely it has peculiar mm·ks, especially in its symmetry, apparent metastases, and frequent 
recurrences." 

J_,ike other forms of phlebitis is it more common in the lower than in the upper extremi· 
ties, yet it may be found anywhere. It affects, however, the superficial rather than the 
deep veins, and oft.en occurs in pa1ches, affecting on one day (for example) a short piece 
of the saphenous vein, and, the next another piece of the same, some other distant vein, 
or, a corresponding piece of the opposite ,·ein. 

The inflamed portions of vein usually feel hard, nod are painful to the touch. The soft 
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parts covering the vein become slightly thickened, and often have a dusky reddish tint. 
" •hen the dePp veins nre involved, redf-ma appears with the well-recognizt>d results of 
Yenous obl'ltruction, "the limb becomes big, clumsy, foaturele"s, heavy, and stiff; its skin 
is cool and may be pale, but more often it has a partirrl slight livid tint, which might be 
discerned by comparison with the other limb, and has mottlings from i;ma\I cutaneous veins 
visibly clistcndecl." The limb thus enlarged feels crdemutous throughout; but firm and 
tight-skinned, not yielding Pnsily to pressure, and not pitting nry deeply. 

By almost this state alone the disease can sometimes be recognized. 
1''1e constitutional symptoms associated with this locnl affCction vary from some slight 

febrile condition, to those met with in acute gout. Com11lete recovC'ry may take place in 
this, as in other forms of' phlebitis--the veins becoming per,'ious in some cases and 
obstructed in others; the limb reassuming its healthy condition or becoming perma
nently enlarged, cumbrous, and heavy. The ri sks of' C'mbol ism are also Lhe same. 

T1tEAT:.t1rnT.-Nothing special can be recommended, as the so-called gout remedies do 
not appear to have much influence on the local disease. Rest, elevation of the limb, lead 
lotion to the infliuned vein when superficinl, and fomentations when deep, are the chief 
points to be attended to in tile locnl treatment; as well a~ a. lower diet, abstention from 
stimulants, and sal ine drinks in general. When focbleness exists the liquor ammonia in 
doses of fivti to ten drops with bark is an exrellent remedy, but at others, quinine is 
called for. 

There is, however, another form of phlebitis that must be mentioned, and which is by 
far the most serious, viz., the unhealthy dijfitse or suppuratii·e plilebitis. It is an affec
tion of the cellular tissue around the veins, these ,·eins themselves being secondarily 
inrnlved. It is a species of crysipelatous inflammation of a low type, and it is only found 
in the feeble and cachcctic. 1t comes after a se,·ere injury to, or operation on, bone, or 
otherwise; after a slight contusion or a severe woun1l; it may supervene on the puncture, 
di,·ision, or ligature of a vein, or, chronic suppur:uive disease more particularly of the 
bones of the craninm. ]t occurs also in the puerperal state. DepeHding upon a vitiated 
condition of the blood," we are able to appreciate how it is that the many different forms 
of phlebitis may follow various dissimilar injuries, and reconcile the frequency of their 
occurrence after operations involving the Yenous system. The dangers are noc to be 
looked for when the general condition of the system of the indi\•idual is good, and when 
the walls of the vessels are in a healthy state, but they m~~y be anticipated in enfeebled 
und broken-down constitutions, more part icularly when the coats of the rnssels are abnor
mally changed. U pon such a class of persons operative procedure should, tlierefore, if 
possible, be avoided." (Dr. S. W. Gross, 1867.) 

The disease shows itself as a purulent infiltration of the cellular tissue smrouncling the 
vein, with a thickening and softening of the coats of the ,·ein itself. As the disease pro
gresses, abscesses form around the vein, whilst the circulation through it is arrested by 
the formation of coagula in one spot, and a sloughing abscess in another. In superficial 
\'einf-l, such as in the leg, all these changes can be well obsen·ed, but in the deep they are 
difficult to diagnose. In the superficial, the external signs of inflammation are well 
marked, local redness and brawniness of skin around a dilated, thickened, and tortuous 
,·ein being the chief symptoms. As the disease progresses, local abscesses appear in the 
Yein itself, which yiC'ld blood and pus on being opened, these contents being, doubtless, 
broken-down coagula. 

The constitutio1ml symptoms vary with the extent and severity of the disease; marked 
depression of the general powers always being present, while rigors not only usher in the 
attack, but attend its progress; each one probably indicating some suppurative change. 
Local pain and sleeplessness are common accompaniments, and in cases that cease to be 
local and have an infoctive tendency those known as typhoid symptoms occur. ""hen 
blood poisoning or pyrumia appears, the symptoms a.re such as have been described in an 
early chapter. 

Ox T11E PRF.SEXCE OF Am IN VE1xs. 

That air may find its way to the heart through an open vein and cause sudden death, 
is a clinical fact with which all surgeons slioulcl be familiar, also that it generally occurs 
during the removal of tumors about the neck and axilla, amputations at the shoulder-joint, 
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pul<:e, the lividi1y of the patient gradually <lisa.ppearing; the heurt then reg:aini1.1g its 
natuml action, an<l t.he patient. rec°'·ering. Bubbles of air may at limes be seen 111 the 
wound. In some cases, the patient will give a sudden cry with the first onset of the 
symptom~. 

After death, evidence of the admixture of air with the blood has been found, such as 
bubbles in the n~i;;scls of the brain, or in the large venous lrnnks and arteries. In some 
cases air has been found in the right cavities of the heart. Where a suspicion of this 
cause of death exists, !he heart and lar)!'e ver.isels should be opened under water to make 
manifest the escape of air-bubbles-one si ngle bubble indicating air in the heart, and many, 
air in the vessels. Experiments on animals by Erichsen, anti by a French commission, 
tend 10 confirm this ohscrvatio11. 

TREAT:irnN-r.-llow to deal with tlrnse cases has now to be consi<lerecl, and, without 
doubt preventive are more important. than curative measures. In dealing with large 
veins, or, indeed, any veins. near their cardiac end::, the sur,geon should be careful to 
apply pres~urc and lo maintain it during the operation; while in some instances it is 
more expedient to ligature before di\·i<ling or twistillg them. 'n1en the bubbling sound 
has been heard, pressure must at once be applied to the spot where the bubbles appear. 
"'Yhen a large Yein lias been wounded by accident and its didoion is not required, the 
opening must be taken up by forceps and carefully closed with a fiue silk ligature. The 
su rg:eon should always a"oid large \·eins when it is possible. 

\Yhen air has bren admitted into the heart and its act.ion interfered with 1 the surgeon's 
aim should be to keep up its action and help the respiratory act by artificial means such 

ns by cold water on the face and thorax, stimulants, as 
mnmonia to the nostrils, &c. Amu~sat ascribes reco,·ery 
in one of liis cases to pre~sure upo11 the chest, le:n·ing the 
opening_ in the vein frl!e, to allow of 1he escape of the ad
mitted air, but in adopting this practice, care must be ob
served to close the orifice of the vein in the inspiratory 
act. Brandy and <liffmiible stinrnlnnt s should also be freely 
given to sustain and stimulate the vital organs. 1 

Hypertrophy and atrophy of veins occur in pre
cisely similar ci rcumstances as hypertrophy and atrophy 
of other structures. Thus, wliere increa~e of function of 
a part. exists, or incrensed growth, the vf'in!S will elongate, 
dilate, and thicken. "'hen dC'crca.se of function or disea~e 
of a part takes place, the ,·eins waste or become atrophied 
with other Rtructurr~. Jlence, after amputation of the 
thigh, the ft>moral ,·ein becomt.'<: a1' small ru; the anterior 
tibial; and, in l\fr. Cock's ca"e of nrterial rnrix related in 
pnge 333, the vein above the varix wirherecl to a mere 
cord. On the other hand, in the same ca.;;e of arterial 
varix, the popliteal ve in below the varix, when laking on 
the action of an artery, became much enlarged and thick
ened, in fa.ct hypertrophied, simply on account of the in
crease of work it hn<l to perform under its new condition; 

Collateral veuou circulation taken and the supnficial cu taneous \'Cins through which the 

!~:\~~::~~~~~l:E~u:::7:1:~:~~::~1:; ;~~~~~1o~~sl~ 1:n:~~~~;~~.in~~l~~~ai7~1 ~o~:f ~'~s11~~::dofbl~~~:~~ 
from cnncer. Ouy's Hosp. !Uua., draw- trophy of veins can be seen when any obstruction occurs 
lng-H'°. to one of the cane or any large Yenous trunk, 1he ,·enous 

consequently enlarge. Thus inei'i~i1~.a;i~~ :7.~k~~~1 \~:i;:~~yot~ 11:;~~1~~~)~~l~~~ncl~~~1e~~;e~~h~~I; 
seen to be enormously distended anti hypt>rtropliied to carry on 1he circulation from the 
lower part of the Lo<ly to the heart; tile lower w::na ca\'a having been completely ob-

1 The reader may refer to an admirable paper on this subject, by Dr. J. S. Green, of Massachu
setts, 'Amer. Mt•d. Journ.,' 1864. 
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structed from cancerous clisca~c. The woman, xt. 47, a patient of Sir ·w. W. Gull, had 
no redema of the lowf'I' extremities all through the case, thu8 proving the pcrf'rction of the 
<'Ompen:<atory \'Cnous colhtnal circulation, and probably indicating the gradual progress 
of the ob~trnction . 

Calcareous and atherom atous diseases of t h e coats of veins may occur, 
but arc rare atfoctions when compared with their fn.:qucncy in the artcric~. Jn Guy's 
Museum J.138~~, tlwrc is n good specimen of os~ifiecl saphcna vein, and at St. Thoma'3's 
H ospital and the Coll<•J?C of Surgeons' 1\Iuseum8 may be found cxampll'S of calcareous 
degeneration of other vein~. Gay has a lso described a di.5section of' a nu·ix which "ap
pears to have been oreal'!ionecl by di . .,easf', originally :uhero1na1011!', followl'd by :;:.of'tening 
and ulceration of the inner and midrlle tunics of tlie vci:-sel ;"and .:\Ir. Pick, of St. George's 
llosp. (' Jlath. Trans. ,' 1867), has given a !'Oml·11·liat similar example. Jlow far, howc\·cr, 
th if4 athe romatous and calcareous degt•ncration is a disLinct disease, or, an "af"ter change 
in some local deposit of fibrin," is an open questio n. 

YA RIX; YAn 1cosE D1s1-:ASE OF T 11 ~ Y1-: 1 ~s AND P 11 tF.llOL1TuEs. 

The term "varicose ,·cin" is unfortunate, as it is applied to any enlarged tortuous ves
sel, to such as han.• been alre~1dy described ai:; hypertrophied Yeins, and to others that a.re 
dearly due to some disea~cd action resulting in hypertrophy with dilatation. In the 
sequel the term will be co11fi1H.'<l 10 the latter condition. Yarix is commonly an aflection 
of the veins in the lower extremitie~, and mainly, of the branches of the saphena Ycin . 
" rhen it involves the submucous ,·ein of' the rectum it is cail(•d n hremorrhoid, and , when 
of the spermatic a niriocelc. But "all the veins of the body ma)' become ,·urieose," 
s1id )I. Briquet in 182 L In 1RG9, a child, <et. 4, was brought t.o me with a sacculated 
rnrix the size of a nut connected with a. ,·cin on the onter sitlc of the right forearm: it 
had been coming on for a year and a half. Taking rnrix of' the lower extremity as a 
type of' the affection, it appl'ars as a disease involving one or more, nnrl in extreme cases 
all, of the branches of the ~nph<'na \"Cin. 1n most in:.tanees it is confinc1l to the larger 
trunks, and mrely spreads to the smaller tributaries. 

Jn some, howe\·cr, the aflCction appears to be):!:in in the enpillaries of the skin, aJHI 
spread towards the l ar~er trunks, and such cases arc most common in womC'n. Tl!~·y 
appc:u- n&. "clusters of diseased venous radicles" (Gay), and rarely inrnlvt~ other tha11 the 
smaller brnnches. 

It must not be thought, however, that this affect ion is 01w of the superficial veins alone, 
for such is not the case. Bo_yer asserted this many yea1·s a~o, and on his aulhority, the 
opinion has been accepted. Ycrneuil corrected the l:!rror, and, in the' Gazette Ilebdoma
daire et l\fCdicale, 18,Jr>, showed, that rnrix is as often a cli!'lea:;:.e of the deep \"eins as of 
the suLcutaneous-.t l1e latter often indicating the existence of the former. lle belie,·ed, 
moreover, that the intram11Rculnr \"eins are sometimes affcrtcd without tlie subcutaneous. 
H ilton and more rCC('utly Callender has told us, that the rnrix of a subcutaneous \·ein is 
found wherever tl1e intramuscular ,·eins pass into t1ie subcutaneous, mentioning that "the 
\"a\ves ob~truct b<•low, and the column of obMructed, slow-moving blooJ re:;ists abO\-e." 
lie has failed, howe\"cr, to confirm Yer11euil's remarks, that nirix of the intramuscular 
branC'hes is constant. 

Mr. Gay, an able author on ,·aricose veins (18GB), says, after many di~sections, that 
"with superficial ,·:irico:-;it.y there nre other seriou:; lesions affecting both artcrie>i ard nins, 
deep and superficial, :;:.ucli as would lead to the conclusion that the general circulation has 
been subject 10 a ,·ery eoll~iderable and long-standing eml.mna .. smcnt, some incompetency 
of the arter ial system or impediment to the Ycnous, or both combined;" an<l these conclu
sions are probably correcL 

The causes of ,·nricose d isease of the vein are ob5rure. Surgeons of tliC' past n:g:~rdrd 
such affoctions as the invariable result of' ~ome obstruction 10 t!te \"Cnous ci rculation, such 
ns pro longed s1an1ling, tlte presence of abdominal or peh·ic tumOr$-patl1ological, focal, or 
f'c.ctal; patients or a rclaxetl and foeble habit ual.urally suflCring moi·e thau the robust; 
and, in a measure, doubt lf'."i' tlH'ir opinions were correct. :;\Jr. l lt:rapat.h, of Bristol, 
main1ai11t'd that the cnuse of Yn.rix was the narrowing of the saphenous opening of the 

;;;~~:
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:~~:~:~:;:·'~~~~~:;!ii!::'~'i(:~ 
freriuen1 on 1Ja· rig-ht a!' the left side, a.nd more frequently on hoth; that it is a disease of 
the young n.s much as of the middle-aged; that it is rnct with in lhc strong and healthy 



362 !~JURIES A~D DISEASES OF THE VEINS. 

as well as in tl1e feeble and cachectic; in fact, it is found under every condition o~ life 
and in eYcry rnriety of subject. Some eYidence exists that gout nnd hereditary predispo
sition arc efficient causes, with local injuries and prolonged mu~cular exertion. 

'l'he symptoms vary according to the place of its origin . "'hen it commences in the 

ir\~~~l~~~~~~i~\;?f ~~~~~~;;;~~;I~f i:~~:~~1~f i~~r:~~~;~:~~~~J.~f ~~~~~~g~!~ 
or a simple dilatation of the whole length of the vein. J n some there will be thinning 

of the venous coats, in others a thickening, whilst in a third class, one 
Fm. 162. part will a.pp(!ar thin a11d another thick. 

de~;:,i1~~~eita~e~~~r~~nm~~~~~~et~ ~~;c~t~~u:h:~~a!i:~:~e:f ~ :,~g::t(;'~~ 
-~,.I· 1(\2). T lic valves of the "~ins under these circumstances are clea.rly los t, 

not, however, from a yieldi ng, due to backward pressure of the column, 
but from their action being rendered imperfect by the dilatation of' the 
vein behind ; the "valve cusps being unable to meet and close the canal 
shrink and a.trophy." 

As the disease progresses the tissues around the affected vein become 
gradually absorbed; the skin is thinned and even the bone groond; the 
skin indeed becoming so thin as ernn to rupture, and, a fatal hemor
rhage is far from being a rnre ru~ult. At Guy's dnring the last few 
years several cases of this sort ha,·e taken place. Subcutaneous rup· 
ture of the vein may at times occur, of which J saw a severe instance in a 
man ret. 62, in 1858. More frequently, howew•r, the soft parts around 

Yarico~e veiu. the cli8-eased vein thicken or inflame. They thicken from a kind of pas
Frow wu model. sive exudation into the cellular tissue, the result of impeded venous circu-

lation, and give rise to a slightly anasarcous condition of the part, which 
in chronic ca.c;:es becomes somewhat permanent, producing what Liston so well described 
as a'' !<olid ccclcma." I n extreme instances, this solid ccclema is i:.o marked as to give rise 
to appearances similar to the disease called 41 elephas," or Arabian f'lephantiasis. 

On the other hand, it is a very common result for the cellular tissue around the vein 
to inflame, and probably the vein itself. T he parts around the varix or tortuous vein 
become inclurated, red, imd painful. In healthy subjects this inflammation may encl as 
an adh('sive one (local adhesive phlebitis), and in the feeble as a suppurative; local or 
diffused abscesses subsequently sl1owing themselves. 'Vhen the powers of the patient are 
very low, or blood poisoning takes place, that terrible disease, unhealthy suppurati\·e 
phlebitis, previously described, may ensue. 

Jn the early period of the disease, an aching of the limbs on standing, or after exercise, 
may be the only symptom. a local pain occasionally indicating the seat. In a more 
adrnnced period, ccdcma around the ankle may be obstirved. 

\\'hen the femoral vein, where the grand venous junrtion takes place at the saphenous 
opening becomes dilated, the swelling may, on a careless examination, be mistaken for a 
femoral liemia, for both will diimppear on the patient assuming the recumbent posture, 
and reappear on bis coughing. There is, however, this point of distinction, that while by 
local pressure on the crural ring a femoral hernia can be kept in its position, a femoral 
varix can be mnde to enlarge . 
. As a secondary result of rnricose disf'ase, the blood in the vein may coagulate, giving 

rise to tlirambasis, and this coagulum may break up, causing a local abscess, or, it may 
wither and oi-ganize, causing occlusion of the vein, an<l, consequently, a partial cure. 
There is ren~on also to belic,·e, that this may dry up and become so altered as to form 
what arc known as pldebolithes, as these have a laminated character, and, in Dr. Frank
lin's analysis, nre said to be composed of protein matter and phosphate of lime, with a 
little su lphate of potash and lime. 

'Yith varicose disease of the veins there is very frequently associated an eczematous 
condition of the leg, the eczema being ripparently due to the feeble venous circulation of 
the pnr1. If this eczema be neglected, a superficial ulceration of the skin may ensue, and 
if no attention be paid to this condition, the ulcer becomes chronic. But beyond this, no 
special form of ulcer can br said to exist as a result of varicose veins, in fact, there are no 
i: varicose ulcers." In practice every variety of ulcer is found associated with varicose 
diseasl', and the existence of the latter doubtless rendera the repair of the former some· 
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what more difficult. Thus it appears that chronic indolent sores associated with varicose 
diseases ha,·e bctn termed" varicose ulcers." 

TRt:AT'1EST.-Yarico~e disease of the veins in its early !litnge is \'ery amenable to 
treatment, but, later on, none nre more obstinate; the patient being only relieved, and 
rarely cured. Happily, however, under common care it nernr tlireatcns life. 

·when the affection is first discoYered, the local treatment must be directed to assist the 
venous circulation by the raised position of the limb, the patient being rccumhent; fric
tion, too, should be steadily applied upwards; all sitting, standing, or walking be strictly 
prohibited; and, when possible, this treatment should be persevered in for tLree or four 
we4:ks. " 'hen exercise is allowed, steady pressure by a well-applied bandage from below 
upwards should be maintained, or an elastic stocking worn, and, in the course of time, the 
extent of which greatly varies, a cure may be effCetcd and maint:dned. 

During this time, the general treatment must not be neglected. ' Vhere the powers are 
feeble, tonics must be given, and of these, iron is the best i twenty drops of the tincture of 
the perchloridc, with ten of lhe tincture of nux vomica being an excellent compound. 

A gcnnous diet must be given when indicated, and the reverse where the portal system 
has been o,·ergorged by excess. 1\Iild aperients are always of value under these circum
stancPs, salines being preferable to the purgative ext racts. The natural wt\ters are of 
gre11t value. 

" 'hen rest cannot be given, well applied pressure must be relied upon, the best forms 
being a pad of cotton wool over the part with a bandage of Dommett's or elastic tissue, 
applied from the toes upwards, or good strapping evenly applied. The patient must be 
impressed, howen!r, with the necessity of assuming the horizontal position as much as he 
can; aiding the circulation by friction as already indicated, nnd by general treatment. 
Thr- bandage should always be put on before the legs are moved off the bed, and remo,•ed 
only after the recumbent position is again resumed. 

ln bad cases of local \'arix, the pressure may be more local and permanent; a pad of 
cotton wool well fixed on by strapping being very valuable. "'hen the veins are inflamed, 
they must be treated on principles already laid down in the cha.ptcr on phlebitis. 

]fa vein burst, bleeding can be controlled by the application of a finger to the spot, and 
any further flow is pre\'entecl by the elevation of the limb. A pad carefully adjllsted to 
the bleeding point and fixed by strapping applied like a bandage or by a roller, makes the 
patient safe. 

0PEUATIONS FOR VARICOSE DISEASE OF THE VEINS. 

It has been oblierved, that nature not unfrequently oLliterates a rnricose vein by means 
of acoagulum which subsequently contracts and even organizes, the clot and \"ein together 
forming an impervious cord. Acting on this knowledge, surgeons now endeavor to make 
me of nature's processes, and, by artificial means, to induce coagulation of the blood in 
some portion of the ''aricose vessel with the hope that it may contract; or, so to destroy 
some part of the ,·ein itself ns to compel the circulation to tind auother cour:se. This is 
the so-called c. radical cure"-but it is to be thought of only, as Mr. Gay so truly says, 
when the vein is hopelessly deteriorated, or so inflamed and painful :\S lo threaten to 
bur~t; or, in cases in which all palliative and other treatment is inapplicable or has failed. 

Caustics were employed by l\Iayo for this purpose, and al:so by Brodie, Key, and 
others. They should be thus applied : A small piece of '"ienna pasre (composed of four 
parts of potas.sa fusa and four of quicklime, made into a pa!:ltc with spirits of wine prior to 
its npplication), or chloride of zinc paste of the size of a tnnall pea, should he applied upon 
the \'ein-the su rrounding skin being previously protecLed by a ring of plaster carefully 
adjusted; the paste should Uc fixed on and left, the object being to canse a slough tbrough 
the tiRsues into the ''ein. This slough should not Ue large, but three, four, or more appli
cations m:ly be Rimullancously made about an inch apart, in order to guarantee success. 
The caustic may be left for twelve or twenty-four hours and then removed, water dress
ings being afterwards npplied to the part. During all this treatment, the patient must be 
kept in bed with the limb raised. 

Subcutaneous division of the vein was practist!d by Brodie, but after some expe
rience, he came to the conclusion, that" it really appears it is not worth patients1 while to 
submit to it.'1 

Excision of a portion of the diseased \"ein has likewise been employe~ with some 
success. 1\ly colleague, 1\lr. Da\'ics Colley, in 18i4 reintroduced the practice(• Guy's 
Hosp. Rep.,' vol. xx, series iii), which has been followed by Mr. Howse and others. The 
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op('ration consii;;ts in the exposure of the \'arix by n. free inci.~ion nncl il!ii rcmo,·al after the 
application of a carlJolized catgut ligature to the trunk of the diseased ,·ein above anJ 
below. Mr. 1\larshall, also, in 187.>, adopted a like practice(' Lancet,' June 23<l, 18n), 
taking mrny some inches of diseased vein with forceps an<l scis;;ors, after having isolated 
the portion to be remo,·cd by means of pins passed under the vein abo,·e and below. I 
think the oper:uion is b~·nelicial when the rnrix is local and requires surgical interferenct'. 

Another operation much favored and pra<'ti!'ed is that of awpressure. Jt is performed 
by pa~!'ing a pin beneath the vein, but not through it, as in Darnt's plan, and obstruc1ing 
the circulation throufrh tlie vein by means of a twisted suture either of silk, inclia-ruliber, 
or wire applied round tlie pin, or. by a piece of thin in<lia-rubber stretched acrO!'S it on the 
pin, as suggestrd by l\lr. Lee. Two or e,·en six of these acupressure needles may be 
inserted about an inch or an inch-and-a-half apart. according to the extent of the cfosea.se. 
l\Ir. J ... ce employs al.':10 the i;;ubcutaneous division of' the Yein between tlie pin.sat the same 
time, and my own cxpl'ricnce confirms the wisdom of this practi('(>. J\lr. "'ood empJoys 
an elastic steel spring to keep up tension on the ligature till it cuts its wfly through the 
YCin. 

On seYcral occasion~, Jia,·ing obstructed the circulation through the vein as already 
described, ] h:l\'e injc:ctcd the vein Lctween the pins with percliloride of iron, one drop 
being generally sulficient to cau:;e coagulation of the blood; in other.:;, l have used a con
centrated solution of tannin; and in all, a good result ensued. The syringe should be 
that uRed for hypodermic injec1ions. 

The time for withdrawal of the pins var ies according to the effect intended to be pro
duc·ecl. 'rl1en inserted to induce coagulation of the blood only and 11ot inftammation, they 
may bf> withdrawn on the third or fourth day, and, in the practice suggested of acupressure 
and injection this plan should be followed. Sir 'V. Fergusson states," they should be left 
until they have excited considerable swelling and slight ulceration, and in some instances, 
where the former is not ,·ery conspicuous, they may be permitted to separate by ulceration 
through both vein and skin. I recommend that the process of inflammation should be 
more implicitly rt:lied upon than that of coagulation." Ile adds, moreover, that he has 
not met with any seriously unpleasant effects out of the numerous instances in which it has 
been <'mploye<l. 

It must be repeated, howe\·er, that these operations should be practised only in extreme 
cas<'S and not where palliative treatment is applicable. "rhen a ve in threatens to burst, 
or has burst and endangers lifo, surgical treatment is justifiable. 

l\ir. G:ir called attention ( Lond. l\Ied. Soc., 01.:1., 18il) to a cla-;s of cases in which t.he 
s111wrficia\ or complementary veins, a-; he calJi;; them, are obliterated; 1md 1 as a result, the 
return of the vcuous bloorl i:s carried on entirely by the deep veins. These consequently 
become diseased, the circulation through them grows feeble, and cli•generation of the 
ti~!'ues cn~ues, assoriatecl with deap-seatecl solid redema of the limb, not subcutaneous 
ccdema, which belongs to obstrucrion only in the subcutaneous veins. For this disorder 
exercise, warm applications, tonics, &c., are required; but b::rn<lages and rest do harm. 

YE~ESECTIO~ . 

_<\t the prcs<"nt time this operation is very rare indeed, and at Guy's Hospital it is as 
rare as, if not more so than, :.unputation. Forty years ago it was one of the most common, 

Fio. 163. 
and there seems some reason to be 
liC\·e that it will soon be practised 
ngain with greater frequency, espe
cially when we find Sir James Paget 
nsscrting "that we undoubtedly 
overvalue the blood, and estimate 
too c:rntiously the Joss or it ;" that 
"the loss or hlood up to fainting and 
in some cases l remember, with 
those epilt_·ptifonn convulsions that 
come with the loss of blood, is abso
lutely harmless," that is, when per
formed upon a large series of healthy 
persons, n.s wa:t the custom in his 
siudcnt's days. (•Lancet.' Aug. 
15th, 1874.) 
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lt is not a diflicult operation, but requires nicety and care. I t is usually performed at 
the bend of th<' elbow. The first thing the surgeon has to do is, to render the ,·eins 
prominent l1y arrt•sting the circulation through them hy means of' a piece of broad tape 
or n:~rrow bandage (.'arricd twice round the arm a few inchc~ above the elb~w, and tied 
in a bow, but not tight enough to stop pulsation in the arl e ries (Fig. 1G3). lie then 
selt•ct~ the \'Cin, the larg:c~t being the best . " rhere the outrr vein or medi::rn cephnlic is 
of good size, it should be chosen, as the inner or median basilic lies immediately onr the 
brachia.I artc·ry; eill1er 1 howe,·er, may be selected, care being observed not to go t!trongli 
tl1 e vein. lie should also assure him-:elf that no malposition of the artery t'Xists, as many 
cas<'s are on record where a superficial artery has been opened fo r a \'Cin. 

The vessel thrn having bcun sdectcd, the surgeon should sta nd in front of the extended 
arm and hold it with hi s left hand , the thumb being fixud on the vein below thl' spot 
which is to be opened. " pith hi s right hand, an oblique incision, not a puncture, shou!J 
be made throu~h the skin into the vein, describing with the lancet a semicircular mov('
mt:nt. The bh'('dingLaRin having been brought clo::.c to the ttrm, the surg<•on's left thumb 
mn.y be l'L'mo\·ed, nnd the 81rcam of blood :\llowecl 10 flow . Jr tliiA he focb le, the patient 
may be a"hd lo g rasp a stic k and put the muscles of the forearm well into net ion. 

The required amount of' blood having been withdrawn, tlic tape c:an be remornd , the 
left thumb of' the operator being applied to the wound, and the parts clcan~ed . A pad of 
lint is tlLen to be placed ove r the illcision, its ed~es kept 
well in contact, the thumb bl'ing slipped downwards to Fw. 164. 
allow of the adjustment of the pad, "hich is to be fix ed 
by a figur('.of-8 handange (Fig. IG 1) . The arm ~hould 
then be slightly bent, care being taken that the pad docs 
nol slip clurin~ this proct•:-<s. 

On the st·cond or third day, the pad may be remon:!d, 
tht' woun1l haYin~ probably liealf'd hy that 1ime. 

Opening the external jugular vein is some
times c:dled for, partirnlarly "hl'11 Yetwsection is required 
in a ch ild , and that 1mrt of the ,·ein where it passes ovt:r 
the sterno-mastoid muscle sl1ould be selected. The \Tin 
can be stcaclied and rendered prominent by the left 
thumb of the su rgeon applied at the root of the neck 
abo\·e the ('la,·i<'le, or th is may be done by means;; of a 
pad. lt th<•n is to be opened with the lancet by an inci
Rion made in the cour1'e of the sterno-mastoid mu:<cle, 
and l'OTIS(,'quently across the platys.ma. Blood will then 
ftow f'rpely; anti when euough has been taken the wound 
shou ld be dosed by nwai1s of a pad careful ly adjustetl. 
The thumb. which l1itlicr1 0 has been acting as a com-

t;~e~~o:~·~~.~~::~::.:~ remo\·cd. The pad should be fixed / 

Jn both tlwse 01wrations of \·erwsection, if the wound After \'~nuectlon.-From lie.uh. 
in the skin be made smaller than that in the Yein, or the 
po~ilion of' the nrm be changed, a blood tumor or thrombus may form from the escape of 

~~:i~~c':1~e~lt1~ ~~~ci~~~efi:~~~;sit; l~;~~ti:~~l\i: :~tl~~ft~~e:11:· i~~~~ 1~,1~i°;p~~;~l~~:~~<~ 1:~tet1;1~ ~:·:uc1~~~ 
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~:~~~~,~~=~!::.~~~;t!i~~~f·~:~~:l:~I:~';;,: ~~~~~~~;, ~:., C:'1~~i~~'J~i~~:7~n ~~,.:~~:~:' ;~n'.~~~ 
rolrnd the arm, which should be made to hnng down by the side of' the body. " ' hen 

th~s1~ ~1l~~111i~1~\i:.1:~1jl11;~,111:;:c~~;~1: ~~ei~~p~~:~~i~~~~~ ~~i1:at'~,~h1~0:0~~ '~,;~K1i~e~~~1~1~\~lit by t_he 

~~~1~1~~~ ~~ ~:~<l~111~~~:.~c~~uring the operation and until the paJ has been adjusted, othel'\nse 

~~~~~~~I~;:~~~~{~ii;:Nf £f ::fa;:~~:!f~.:1t~~·:~~1:~~3.~~~f~~:~~@:·:.:EJ~~'. 
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THE SURGERY OF THE DIGESTIYE ORGANS. 

CHAPTER XII. 

AFFECTIO NS OF THE LIPS, MOUTU, TONGUE, PALATE, AND TONSIL. 

1\7ouNDS OF T HE Lrr. 

U:-rn1m all circumstances these wounds should be well clennsed and all foreign bodies 
remo\·ed. Tiley should always be brought togf:t11er by sutures, which ought, if any gaping 
exists, lo be det• ply inserted, as less deformity is likely to follow thi s praC'tice than when 
the parts arc left to granulate . Superficial wounds in the inside from the teeth may be 
left to granulate. ' Vhen much bleeding exists the surgeon should examine the part with 
care, as Erichsen adduces a case in which so much blood was Jos t from the coronary 
artery , swallowed, and brought up again by vomiting, as to lead to the suspicion of some 
int ernnl injury. Sutures in the lip are almost always removable on the second or third 
day. Plai, ter, as a rule, is not required. 

CONGENITAL FI SSU RES OF THE LIPS 

occur more frequently as harelip than in any other form. .Sir \\r. F ergusson has, how
ever, quoted three cases in his 'Practical Surgery,' in which the fissure extended from the 
angle of the mouth, in one case to the malar bone, in the second towards the angle of the 
jaw, and in the third to the base of the lower jaw. The treatment of these should be the 
same as for harelip. 

HARELIP. 

This congenital deformity is due to a want of union between the natural cen tres of develop
ment of the upper lip. Thus the upper lip is made up of a central and two laternl portions, 
the central being connected with the intermaxillary bones, and the lateral with the superior 

Fw. 165. 

Showinl{thedevelop. 
mento!theintermax. 
lllary and m11.xlllary 
booea.-From Fergus. 

Fw .1 67. 

FIG. 166. 
maxilhiry (Fig.165) . A want of union between 
the central and lateral piece on one side gi ,·es 
ri se io simple harelip; a. want of union between 
the C"entral and latcml pieces to double harelip. 

'Vl1en the fissure is central-a ,·cry rare con
dition-the intennaxillary bones are either ab
sent or divided. A spCcimen of the former 
ex ists in the museum of the Hoyal College of 
Surgeons, London, aml a drawing of a like 
ca1:e taken from a pat ien t of my colleague, Mr. 

Cent r11.t 11.nure of H owse, is seen in Fig. 166. These fissures 

:1~~e:1~~:t:~~:~1::.~ ~:r s~~n r~;~~~ ~; a.~~~11l~!:t~bo~~,c1 a:~~~rh~n~~~~:: 
in variable degrees. 

FIG. 168. Fm. 169. 

; . ~. 

Drr.wlng1Uln•tratlngthedifferentdegreuo!•lngleharellp. 

I ha,·c seen in the lip of an adult (Fig. 167) a congenital cicatrix on the left si<lc of 
the upper lip with a sl ight elevation of its mucous margin , sni<l to be the Yery earliest 
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indication of a harelip, and tl1 e child of this woman had a com plete fi ssure. In more 
c~mplicatcd ~nses the cle!'t will ex t~nd ~hr~ugh the alveolar process in a line corresponding 
with the labud fi s:; ure; m others 1t will ln\'Olve the hard palate; while in a still worse 
class both hard and soft palate will be fissured. 

In a small percentage of the cases-about a tenth-the harelip is double. Jn these, it 
is not uncommon to find a double fissure extending through the palate ; the two superior 
maxillre with the skin having failed to unite with the intermaxillary bones. Vnder these 
circumstances, the intcrmaxillary bones will often project, co,·ercd wit li a small flap of 
skin , and at times e,·en siand out from the tip of the nose. Jn a r:we c:asc ( illustrated in 
Fig. 171), the fissure invoh·ed the lip ancl inte rmaxillary bones alone, the maxilla! being 
complete. 

These points are well illustrated in the annexed drawings which have been taken from 
patients to show the diffCrent degrt!CS of the defo1·mity . 

This affection is more frequent on the left tha.n on the righ t si <l e of the mouth , and is 

~:~:c01~~11;l1:~~ :::.i~~:~~s '·~f11~1 s:ei1~rn:~~' ~~~!:~~~s/~l the more complicated this di spropor tion 

of cases 10 be found in my' Lettsomian L ee- ~~io. 170. Fw. 171. 
lures on the Surgical Di:.ca!'es of Children,' 
1863, four-fifths of thf' bad cases were in buys, 
those of double harelip almost always being 
found in the male sex . 

TitEAT)tENT. - " "hen ought a child with 
harelip to be operated upon ? Sir " ""'· F ergusson ~I 
s.ays, u I am of opinion that the earlier the ope
ration i:. performed the better-nssuredly before 
teething;" and the majorit y of i;;urg('Ons would Doub le harelip. 
support this op inion. .Judging from my own 
experitmce I am not disposed to coincide altogether with this opinion , for in my analyi;;is 
of ca.s1•s at Guy's llospital, n larger number of failures followed the operation when per
formed during the fir.st few weeks of life than after the third mon th. ln healthy infants, 
it is probable that su cce~s may attend the operation whenever undertaken ; but in the 
more fceLle it is equally probable that. succf'ss will be more ce rtain at a !Mer than at a 
very early period. Under these eiremnstances l always advise the openuion to be pos t
poned until aft er the third month ; that is, when 110 necess ity ex ists to hurry on the 
operation such ns inability to take food, &c. On account of' this last.-
named condition, I have operated with complete success on the fifth Fi e;. 172. 
day. 

The position of the patient i.s im portant. If an infant , the 
whole body and arms should be bound roun rl with a ~oocl towel, n.nd 
the head fi xed by the hands; of an as:-istant placed on either side . The 
child should be firmly held in a nurse's lap, in the sitting po:;tu rc (Fig. 
lit). 

If an older cliild, the semi-recumbent position should be chosrn with 
the head raised on a pillow and fixed as directetl above. l'nder these 
circumstances chloroform should always be atlmini:;tered. " Then giYen 
to an infant, the head may be laid on the surgeon's knees, the body on 
the nur:se's. 

The operator mrLy sit or stand behind the pntient when the recmn
bent position is ~f' l ect ed , or, at one side. if the patient be si tting. 

The operation.- Amestlictics may be gi,·en without fear in 
such cases, although in uncomplicated examples 11Je operation is .::o 
expeditiously performed as not to render it essential. I operate as frf'qucntly without as 
with it. 

th;7i1~ ~:~.~·~~~~; ~:~:1~:1~t 1:~~1~1. ~;~ ~cs1~oi 11~e~:f~:: ii':1 ~ 11t~e~g1~1:~~~~1~ v!~ig1~~ ~~r;o~~fb1:~ge~~1~~ 
before thi s nn important preliminary s h~p demands attentioni on which the success of the 
case materially rc1' ti-i , and that is, the free separation of both sides of the lip from the 
nl noli, :rnrl, when tl1e nostril is widely expanded, the free separation of the ala nasi from 
the bone ; the objec t of this s tep being to a llow the soft part s to mo\·e freely over the 
bones and lo be broug-ht the more readily into appo:;ition. Some !'iL\C the true fra!num 
and di\·idc all ot her adhesions; but from my exper ience, I see 110 necessity for this practice. 
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F10. 173. To pare !ht> edge!' of the cleft, the knife should be> emplo)·('(J; such an in~tru. 

~ li:~;:~i~:~'.~;f ::~~~f ~'.::1~~0Tl~~\::J;;~::,~~~~~;~~j~:\'.~~;~~:·:i:.;t::~~t~;~~I 
it>i free bonier, care beinµ; taken to cut off a g-0011 piece. The plan I now 

Operatl<>n for always follow when the knife reaC'he:-< the red horder of the lip, is lo turn 

•Ingle harelip. its edge obliquely towards the cleft, then· by ~aving a portion of the mucous 
covering of the lip, and Je5sening materially the notch in it (Fig. 173). 

The incif;ion then having been made, and any bleeding \'CS:'iel twi~Hcd, the surgyon :should 
proceed to adjust I.he part!', and he had better commence at the free margin . " 1hen pins 
are used tliey ~ltould be fine, with flat heads, and one should be introduced about a. third 
of an inch from the margin of thP wouml and bro11ght out just uuder the mucous lining of 

the lip, reintroduced on tlie oppo.,ite side and passed through the 
Fw. 174. lip. The edge1' can ihen be broug-ht together by means of a 

twisted suture, care being taken to adapt accnrMely the parts at 
tlie red margin of the lip. Jf' this ran be art:iined, the second and 
third pins should be inserted above, one close to the nostril 1 the 
second between the two1 and both fastened separatt:ly. If the 
interrupted silk, gut, or horsehair suture be employed instearl of 
pins, a prac1ice I greatly prefer, h:ning gin'.'n up pins in simple 
cases, it is wise to introduce a needle a<; the fir:-t pin to a<lju:-t the 
parts, and then inserr the second nnd third stitche:o:, putting in 
afterwards the mar~inal suture by simply clrawiug the 1wcdle that 
had been introduced as a pin through the flaps. Jn some ra,.es, 
it is ser\'i<:eable to insert a fourth suture into the red border of 

Halnsby-8 uuu. the lip itself. 
After the operation llain,.hy's trn"s should Oe employed when 

possiLle (Fig. 174). lt keeps tl1e parts well togctlU'r and prevents any traction upon the 
wound. It is an invaluable instrument. \\'hen it cannot be obtained the cheeks should 
be well drawn forward and hcl<l by some good plaster applied either from ear to car or 
from th(' temple on one side beneath the chin to the temple on the 01hcr. 'n1en pins are 
employed this practice can hardly be followed. Tl1e sutures or pins may generally be 
rcmornd about the second or third day at the latest, and, after their removal, the checks 
must bf~ held forward by strapping. 

l\Ir. 1\Iauric<' Colli:;, in l8GG ('Dub. Quart.'), in an able paper on k1.rclip, among othtr 
points laid grtat stress upon the propriety of utilizing the parings. IIe ne\'Cr threw 
away a particle of tl1cm but used them all. 1 have followed his su7ge:.:;tions in many 
ca._1ics with :ulmirable succes1', and am dispo,.ed to think that where the lips are thin his 
method is of sc>rvice. Jlis operation is as follows: lie fir8t made an inrision from A to 
n (Fig. 175), tl1rough the thickness of the lip down to the mucous membrane, but not 
through it, and turne<I the flap back. On rile othl'I' side, he transfixed the lip at c, ancl 
se1:ara1ed the fl:tp as for as u, dividing the ff~lp in the centre at ~~. lie tht>n brought the 
t\~O ~ides togethl'r, the loo:o.e lateral flaps covering in the semi-attneh(•cl one in the central 
bit. The upper flap C E was fixed by a suture to A, and the lower flap E D ton. Two 
intcrmedia.tf' suturus being applied (Fig. 176), I thus ohtain, says Collis," a lip nearly 
double. in ~IC'pth what I could possibly ha,·e got by the ordinary incisions." Malgaigne's 
operation is, in a. ml'asure, somewhat similar to the above. utilizing as it does the flaps of 
skin Ly tuming them down and stitching them together (Fig. 177). In some cases, one 

Fio.175. Fw.176. 

Cvm~·~ operatiou for harelip. 

Fio.177. 

~-r-) 
~ 

?tlalgalgoe'•opera.tion. Fromllolmea. 

of the pared edges may be h:fi. attached and united with the opposite side thnt has been 
sloped to rccci,·e it. This suggestion I ha<l from :\Ir. Dix, of Hull, in Jl::l,j9. (')fol. 
Times and Caz.,' July 2d.) 
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Double harelip.-'rhen this is uncomplicated wiLh bone di.;placf'ment, it C'an be 
cll!alt with~ simple harelip. In a general way it is well to operate on both si<lts at once, 
more particularly, if the lower flaps of the lateral portions 
are utilizl'<l by hcin~ !Urned down and united beneath the Fm. 178. F10. 179. 
c<'ntral piece (Fig. 179). If thl're be, howt•\'er, much Repn-
ratio11, and, consequently, trac1ion upon the lateral portions, 
the opt:rntions upon the two sides should be performed sepa-
ratl'ly. 

When the: int<'rmaxillary bones project to any extent and 
arc separated from the maxillary, there will be some dilli- Opera.tlou £or double harelip. 

cnhy in the 1r1.'atnH'1lt. I believe the better plan is to 
n:mo\C tl1Pm with the knife or scissors, for when broken and bent back, the central incisor 
tc·cth loo o/'tcn ~row in some abnormal position and are in the way. "'hen rcmo,·ed 1 

tht' maxillary Lones subsequent ly approxima1e 1 anJ the lateral incisor teeth frequently 
ai;11ume tlie position of the central. Sir W. Fer-
gu!'son hmcrly remO\'Cd these bones, or the milk FICI. 182. 

tooth with i1s Uony bed, rrnbcutaneousJy, and, I ·tr 
:!l:::.:~.(;'·~~l ~~l;~~,~;l~l~\in~,r~lf~l:l;::~d~~: l~~s~i:;i t~~ r 
of the no~e, a" seen in Fig. 180, they ou~ht to be 
rL·moved. The portion of' skin O\'er the bon<'s, 
howc,·er, must always be utilized, either to form a 
columna n:.isi where none existed, as in Figs. 181 

Fw . 181. Fw. 180. 

~~~,.:!; •1 1 ~r~\\~~ l~~el~~·~~;::itOl~'iO~t;h:I~~~- inserted After operatlon.(Fmm patlents.)More 011era1ion . 

" 'lwn primary union fails, the surgeon can often 
snCC('Cd by ~craping tl1c surface of the wound and re-applyin~ the sutures; and he may 
do this, although the parts \Jam sloughed at first as soon as healthy granula.tious appear . 

CnEILOPLASTIC 0PERAT1oss. 

These arc demanded fo r deformity of the mouth from de;.;tructive ulcern.tion or sloughing. 
ns from c:rncnun oris 1 nnd arc somewhat similar to those for liarclip. 'Vlicn undertaken 
for cont rac tion or the mouth, the surgeon should 
always try an<l turn up from within the mouth, Fio. 183. Fio. 18-1. Fw. 185. 
some ponion of the mucous membrane to co,·er 
O\"er the new angle, and thus pre,·ent its subse
qul·nt contraction . I Jiave <lone this in several 
ca ... c!5 wit Ii grati(ying success; one of which is 
s:howu in Fi~. I ~l:3. The deformity was the result of 
5loughiug after fo\'Cr. .At times new tissue must Deformity re ~ult 
Le brought up from the chin or down from the of &loug lng. 

check. ln<lced, these cn:-es tax the ingenuity of 
the surµ;eon to the utmost, ag 110 general rules can be laid down regarding them; each 
n·quiring to l;c dealt with 011 its own merits. But this much may be ~aid, that no pa.rt 
of the Lody heals i:;o rapidly or so well as the face, and in none a.re plastic operations more 
8atisfactory. 

CAXCEH OF THE L1rs. 

This term is genera.Hy applied to epithelioma or cnncroid disease , trne cancer or carci-

~;~E~:~~:~:~i~l!~~:~ 2~'.,'..::,~':J,:;~~:":°f ~:i:~~:~iH~~~,G~~:~i~~'..l:~:~~=,~'.:c·~~~~~~l~~ 
~1~1o:·~;··~~'~16 ~:~~c1 ~~~ 1~f:~~f'~1~11·1~~,:~c~1;1~i~~~o~:~~:~~~l1~·~e2fr1~~a~~~:11~r ~1~.~nh~::;.~ et~i~

1

;, ~'~0 ~~~;'.~ 
ouc of the former. 

timokini:r, or rather the irritation of' n pipe, !ms generally bt"en ascribed as a common 
cau:.-e, and it is probable that such an irritcltion is sulficicnt to set up the disease when a 

li~~~1/ti~~.~~~~0~1o~~ci~:1 t~':;e~~!~~'; :~ t ,~\\\~~l~d ~ e1~::~~· 111! t i1!~ u\1;~~r~~:1i~1~1~?i 1:1~.t~~1~ 1~1::~~=~', ~:~~ 
this proportiou is probably, in this country, about that of the non-smokers amongst tLe 
male population. 

t4 
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The dis('ase g<'ncrall y commences as a dry S(·ah on thL• rl'tl marg-in of the I_ip i an<l it 

~~~~~:~,~~:;~:;~@"i~J;}~~~~:;I~~I~i~~~~f~7::i~};:;~i1:f ':!~~:::E~::~~i~.~~,:fif ;i~~l:i~~e[~ 
=~;:,,~.~~:~z:::¥i~;E~~S~~~~~;g;:1~~::!;g:~~~; 

CL,.i A. ; abundance, and when dry , it is covered with a sci~b of tlie 
same material. l\Iicros;copi {'al\y it con1ains epithelial elenwnts 

im;~~~7~:lei::1rJ~'l~~~~:sit s~~;:~~et~,.\~~ ~it.l~cal disease and rarely 

:~=~,1 i~:~1~1s~~~e~::;1 ~u~~: i ~~:t~~~li ~~ 1111 ~::.;t~~11~a :.~~:~~.cen1t1~~~ '~e;i~~~;;: 
and one in which there wer<' three. ] 11 the latter, two growths 

~i1:n~~:7r l~;~=~~i~~t:~e~;de~~~s~~~;;~~<'l ,:~1i11~:11yi·~~~sms~,~:~qiune1;t~~:: 
Cancer 0~1::~~~:!~0~~· ~t. u. l S~~~i1~:1it~i1 ~ 11:1:~:.~~1;~11:es~~:~!e~~~:c;·~\;~:~:·· if the di sease be left 

to run its course, the glands beneath the jaw will probably 
soon become aflCctecl. lncleecl, under tht'~e cirrumRtancm:, thl' progrei:;s of the a.tfoc1ion 

~~~1\:~cet:~~~~lc~~u\~·1;~~~ ~~!~~', ~:~e~~=:1fi1: ::~~1~1',~~~s~dl ;:1 ~1~;~~~;: ;~·/~l~;~· l~~~~~~~~~~'e:,!~ 
may do so by secondary deposits iu the lungs or \'isccra, hut far less frequently than in 
carcinoma. 

T1rnATm·:ST.-Thcre is only one treatment that can be r<>co mm c: ndcd, and that is, the 
!"peedy removal of' the disease. "'hen once the nature of the case is clear the sooner the 

:,1~~;:·t;;1~ss~:~.~:::n~l\;;~i' l~!~~ts~e t~~i~ ; h~~<lb!~1t~~~~~ ~~:i~-~~~vi~~~~:~n n~:~~t t~ll=~ ~1:\i{;l:e~. 
the surrounding tissues. To tease the parts with mil<l caustic::; is bad practice, as it 
merely irritates and ra.rely destroys the whole growth . Cnustics cannot, as a rule, be 
recommended. Excision is probably the best method. 'Vhen the disease is superficial , 
it may be sliced otf, leaving the parts to granulate; when it in\'Ol\'es more of the lip, a 
V-s lmped piece may be ta.ken out, the two edges being brought togNht>r as in hareli p. 
When much of the lip is affected, the whole must lie remo\·cd, and a new lip formed by 
bringing up the ~oft parts from the cl1in as indicated in Figs.. 187, 188. 

FIG. 1$7. 

Dlagrnm ~howi11g the ll11e11 of lucision ror new 
ll11aHorremovnlof caucer 

F10. 188. 

Dia~ ram showi ng pot!tlonor fla.!)11\vhen 
brought1111. 

1 have, however, with the gahanic caut<'ry removed many htlperficial cane:erons tumors 
of the lip with success, havi ng isolated the growth with pins, and then rcmo\'ed it with 
the wire p:isscd beneath them. 

After the removal of the di~ertsc, a cure may follow; but in 1hc majority of case:<, a 
return takes places, :tnd generally in the same ~pol . Similar treatment must again lie 
rei'ortcd 10, e,·cn to a .second a 11 d 1hird operation, a.'! there s<'C' ms reason to bdiern, that, 
after each opl'ration, a longn inter\'al of immunity may be promi sed. Thus, a man who 

:::~(~:: .~~i'~~~~r~~·i~~e,,~~~ ;;:;~~~·:t. a f~~'l::e%:~rn~~ ~~!~~a1~~.11~fn:~8y:=~·~,f~~ht~:0 Ie~~i~/!::~ 



CYSTIC TUMORS OF THE LIP. 371 

performf.>d, and this. time four years elap5ed before a rrturn took place'. lL was then 
exci~ed for a fourth time. 

Jn ano1hcr rase, a man, ret. 6.j, had a cancer of his lip remow·d fifwcn years before he 
came under my cure. lle remained well for f'ight. wlwn, the di~cfu'e rNurning a second 
operation wa;;; dL•manded; and SC\'Cn years after this he wa" wPl l. Epi1helioma ol' the 
lip is of 5Jow growth. I have rcmo,·ed one from a m:m, a.'t. 71 1 of twenty years', and 
another from a man, ret. 50, of eight years' growth. 

Horny growths may 5pring from the lip as from other parts of the cu1aneous ~ur
face. (Prep. 1()7b5• Guy's Hosp. 1\Ius.) 

Chancres, syphiliti c or otherwise, are at times met wi1h on the lips, and so the sllr
gcon should he on hi s guard not to mistake the m for ca ncer. They ltrwc neither the 
cl inical hi s tory nor aspect of such an affection, but make much morf' r:ipirl progres!". 
They are ui:.ually likcwi:;.c attrnded with considerable inflamm:\to1·y swelling as well :•::! 
with 5econdary glandular enlargement. They nre, morC'0\'('1' 1 usually met wi1h in youn~t·r 
~~,~~e1~~~u~!~:.ui i 8 cance r. '\'111;-:n syphil itic, the const itutional ~ymptoms will mark their 

llYrF.nTno1·11y OF T11E l\Iccon G1.A~os OF T111-: Ln» 

The mucous C'o,·c1·ing of the lip is often found to he thic·kened, two elerntt•rl or pendu
lous portions of ti~~ne appearing, one on either side of l11e middle line. This conditic n 
authors ha\"e described as Hypertrophy, though the nmne 
doe~ not. appear to be correct, for, on remo,·ing the i-o-callecl Fm. 189. 
hypertrophied mucous membrane, a number of small p:ra.nu-

~:~l~,0~~~~a~!~.:~~i~~u~~ 1:.~:~~;~~~~' :111~ea~~~~e1~~:~0~1t~ g~~:~~: lt r-J 
brane. The di~case appears, therefore, to be due to an 
increase in 1he ~izc of the natural glands:;. and not of the 
mucous membrane of the part (Fig. 189). It should Ill' 
treated only by the carefu l excision of the diseased submu
cous ti!;sue-the incision being made in the line of the lip, 
and the ecl~c:S brou~ht togethr .. r by fine sutures. I hiwe scc 11 
as many of :;licit c•a:;;cs in the upper as in the lower lip; :rnd 
rarely does it. i1wol\"e both lips. I have nen .. r known it to Hypertrophy of inueousghuuls 
recur. of lip 

A: genuine hypertrophy of the lip it•elf ;, a 
common atfoction . lt often begins as a chronic intlamm;\tion of the pMt. or rather 
redema, tlie inflammatory deposit becoming organized. TlierC' can be lirtl r doubt. that 
many of the so-calle<I thick !:1-lrumous lips ha,·e this origin. AttL•nfion to 1hc general 
health and its imprornment arc the mea11s by which any cure may be expeC'ted. 

CYSTIC TmlORS 01-' T11E L1P . 

Mucous cysts are often seen and generally in the lowf'r lip . Th<'." nppear as teni'-e, 
glohular, and at times semi-tr:rnslucent tumors beneath the muc·ous membr:rnc, and :ire 
readily curt>d by excision or by culling off their upper wall by meaus of ~ci:iso1-s :uul 
sharp-pointed forceps. An incision into them rarely docs good. Tlwy C'oniain a gla:ry 
mucoid fluid. On se,·cral o<.'casions, I ha.\'C turned out of till' lip, from benen1b the 
mucous mcmbra11c, so lid encysted tumors, with a glandular s lruC'lnre. 

Nrevi of' the lip are often s:;efn, und when tlll'y in\'Oln~ the whole thickness of the 
part their excision by a V incision is the best lreutment. J h:wc done thi~ on many oc·rn-

~ii~;:~~:"~~:~;t 11~~~e:: i~~cu1~:~1\~cal~~.l1~~1 a~~1:~1~r~1 e~:~li~i:~!l~'::fi~·,~~l ('fi~~p~~;~1::::'~:~~~~s.mucou~ 
Phlegmonous or carbuncular inflammation of tla· lip is an abrming affection ; 

it is nen.:r found exc(-'pt in the feeble and cachecti<·. It attacks the upper as well as the 

~!~~::f ~~~f i:~Wi~~I f ~~:'.If~;iJi~i'.~2::f~\;!~~i~~F1 
:; l oughin~, and then put~ on the appearance of what is called C'ancrum ori~. It is Hry 
prone to be followed by :;cpl icremi01. 
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Cancrum oris, or gangrenous stomatitis, i.i;; grncrally met wi1h in the ill-fed 
and fc:cble child after one of the exanthenrn.ta . ] L is ~een al:--o where mt>rcury has been 

Fin. 190. ~:~~:~:a~~:~-~~~;:~ c~l~u~~~~~:::~c~ro:;~~nc~~~l~~l~:.
1 ~~~;~~~~ 

~~ldl~·:!~i~~·L[~~ 0}1~~1~:~::g 0~~,:~1 /~;:~:~:e~\i1~ ~il;~e~~lti~~~o:ii:~ 
~ white an<l bloodless, and then sloughinµ-. .At times, this 

~11~l~1g!1,~:~ ~~?~~~s ~'~::1~ i~~·o~~~l=. la~~c 11~o~~io11~:~ t:~~:~h:~:J 

r1r~:~;t~~!;,~:~~~~~~:~:~~~~l~~:~~~::.~·!~~~~~:\~::::.:1:1~~uEi~ 
color in the centre, with ~L red border. ·when the skin 
COYcring in the dead cellular tissue has sloughed away, a 

Caucrt1m o rl~. deep, excavated, irregu lar su1facc will be seen discharging 
MoJ<'l 26", Guy'd Hosp. Museum an otfonsive sa11ious fluid, anJ, if the disease spr1mds, it 

docs so by sloughing and ulceration (Fig. 190) . 1t gener-
ally kills by exhaustion, sometimes by bleeding from the sloughing of an artery. . 

TnEA'DIENT.-Thc general treatment is, tonics and good feeding, milk, e~gs, and wine, 
beef tea, and any other nutritious food being of primary importance. ' Vlien food cannot 
be take11 by the mouth it must be gi\'Cll by the bowd as enemata. Tonico also must l>c 
administered, as the liquor cinchonm, quinine, or iron, in such dost:s as the child can 
b~ar. 

Locally, till the slough has separated, little more than fomentations and cleanliness can 
be employed: but when the i;loughing and ulceration spreads the :~pplication of strong 
nitrit· acid is of gr1•at value. Jt must. howe,·er, be liberally brushed O\er and into the 
parts so as to destroy all their surfuce and induce a fresh action. 

Absolute clcanlin~ss should be observed, the wound being washed and irrig-ated by 
means of a steady stream of waler to which carbolic acid l part to :W, Con<ly's fluid, 
chloride of zinc, or nitric acid in the proportion of lT\. v to the ounce of waler may be 
added. \\'lien reco,·ery takes place, it is frequt'ntly wi1h the loRs of large portions of the 
atli.-ctrd parts, for which some plastic operation will subsequently be required. 

Aphthous stomatitis is another affoction often mistt\kcn for cancrum oris, but is 
not, howe\·cr, htdf so dangerous. It occurs likewise in the unlieallhy and ill-fed child, 

~~,:::~~~~lt:~:;,~~~1l~~:!i'~~~~::;~·::~~,~~'i~(',e~l~:;:~D~:"~~~:~:~£~~:!~n~";~~~~~ ~~~:J:~~g:!~~::~ 
~~.~~n~'.·ca~ 111 1' ~~~r;~~!~~~c s~::~~d~;-1\<l~1:1i~ s~~~:~~~~~~i°:;1~::::~~~~mn~~;, ~l~~l~~0t~~~~o~~~!i:!;~~t:~;: 
parts, or ulcerative slomatitis, thus simulating cancrum oris, but with this ditfonmce--in 
cancr1tm oris, the tlisease begins in the ct:llular tii::sue, the i:-;kin ~1011g-hing subsequently; 
in ulcerative stomal/tis or 11oma, it bt>gins as a skin or mucous membrane ulceration, 
sloughing following upon ii. 

ad~:~;~;:~~~~ti:· ~~1~1:·\~,!:~~!;1~;1~a~1~11 ~1~:~es ~~i~~:t:~·1it11~~~tl;~,b:1~t"~~:1io:~;it~:l~ sll~~~~~ ~~· 
the same drug, 5j to a pint of' water, being usl'd as an application . ~lilk diet is tbe best 
where it can be Lakcn, beef tea and eggs being given otherwise, or, in addition. ·wine 

::~l~~e~~l~Hjl I~ ~~·~~S%l;~~C:~~:: j~l;~-~~ll~all ~O:~i'l ~~:.~!;)1[.1.~:)l~l U~~l~I s;\:::;~~I ~:c(~ J~~t ~::~JJb:~~ll ~~I~~ 
of the affCction to dl1ar the way, as foul exrrela <lre too ofteu prei<ent, anti, in the bter 
slage, the more powerful to11its, such as iron or quinine, arn oftc·n tlcmandetl . It is a. 

~~~~:'.~~t~~~1~~~,~~r~~~~~ :~~1 ~:~~~~1~i 1:~1 1;:;1~i11~~~t1: 1~ro1n ba<l focding, and re')uircs, therefore, for 

RANt:LA OR St:lll.I:SGtiAL CY.::iTS. 

ThC'se are now known not to be due to any obstruction of the sa1irnry ducts, submaxil
Iary or sublingual, but to obstruction of one of the mucous glands situated beneath the 
touguc, such as the gland8 and ducts of Hivini. They are probal.dy analolZ"ous to the 
mucous cysts of the lip already alludct.l to, and of the mucous pas.:-agcs generally. They 



SALIVARY CA LCULU S. 

contain n clear, ~lniry, mncoid fluid, but nc\·er saliva. Fm. 191. 
I ha\•e tlw note~ of .several that were congenital. 
They ~onwlinw.;; nllain a larg:e size, and, when placed 
heneath tlie ton~ue {tlll'ir u.;;1ml position), the salirnry 
duct can readily b<' tracNl !yin~ o,·er them (Fig. 
191 ). Sometimes they arc multiple, and. on ::e,•eral 
occasion", on op<'nin~ one t_Y!'t, I h:we seen a second 
within. Wlu.· 11 ne~lected and allowed to incre:1!'C. 
they mriy so pre.;;s the tongue upwards as to pr('\'t•nt 
the patient s1wakinµ;, or , they may form a large swell
inf! bene:llh the jaw. 

\\rith in tlu.• mouth 1hey appear assemi-trnnspnrent 
cysts beneath the ton~u(•, n.nd they are, :ls a rule, 
painless and me1·cly gin.· trouble mechanically. When 
opcnl'd a glairy nrncoid fluid c~capes. This opera-

~~l1\1~cl::.we~~;;:~ ~:,~·;·tly1;:a~~1:~.~~e·~~,leto a~-ar!~e t~l~,i~1\i11;; 
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sm-t'al"C of tht• <')'Sl hy means of a pair of pointed foret•p!' or a tcnactdum, a!l(I with scis<:ors 
cut off it<: 11ppt•r surfac<·. i.\I. Pmws, of Pmis. has lately inj('Cted tlics1• cysts with three 
to ten drop~ of a solution ot' chloride of zinc ( 45 grains to an ounce of distilled water) with 
succe~~. Jn lar~(' tumors the ca,·ity may he plugµ:cd with lint soaked in io<lin t! after it 
ha<; bt'Cn freely incised. The application of a. seton is at times beneficial though an um·er
tuin remedy; !'imple plu;?:zing of the cyst was a mode of trentmt"nt that 1 formerly em 
ployt>d till I di<:('On'rt•d that the plans abo,·e suggested were prefr•rable. 1t is next to 
impos.;;ible to exci-=e tht•m, as they have no definite walls. 

Encysted tumors are. ho
0

wevcr, met with broneatlt th(' tongue . 1 ha,·e had two 

~1;:~11~1r; ~::~~, 1~: 11~~~~.tl~1~ ,:~~:~\~1°: 1:;ri:~;~il~1:~: I ~~~~:f l~r~~~· ;~~~n~\~t'~~~~·;~c1l1e~:11[1~~1in~P~P!~~; 
mouth o,·er the cyst, and the cyst.wall itself'. From both a cheesy sebaceous secretion 
escaped. 

These tumors liaxe nothing to do with r:urnla, ha.ve <li!'ltin<'I l'ap!'lu les bcn<>ath the mucous 
ml"'mbranc>, appear to be st:b:1ccous, and are probably congenital. In the ca~e 1 lia'e 
mentioned 1he patients m•rc und<•r twenty yea rs of' aµ;c . Jn l>olh I pulled out as much of 
the cyst-wall ;15 ] ('Ould 1 dissecting it from its bed, and in one with complete irnccess. Jn 
th(' second a rt'turn followed, which called for another op<·mlion, which was crowned by a 
µ;ood re~ult. I have ne,·er known any of the!'e Rublingual cysts r('{p1ire r<·mornl from 
bt:'low the jaw; thoo~h the SC'baecous form might do !'O. In one of my ca~<-·s I contem 
plated thiR plan. and Sir\\' . Fergusson ~i,·es a. case where it wa." adopt<-•tl. Jt is prol>ablt!, 
that plugging of' the cyst, to set up suppuration, would be a simpler and equally efficacious 
practice. 

S .\LIYAlff CALCl'IXS. 

The i::nJi,·ary duct~ heneath the tongue may be obstructed in exceptional cases, from the 
introduction of forei~n bodies, but more commonly from calr1dus. Steno's duct or that of 
the parotid may be thus affected, but the "'hartonia.n or !hf' sublin~ual salirnry duct is 
that more commonly invoked. " ' hen the obstruction is complete patients 
complain, during dl•glutition, of pain in the corresponding sa li va ry gland, F10. Hl2. 

;:~!~~~~1~ s::~~~l~111~~:l~~.~J~~111~"\~r~s0~1ei:~~e ~~~~~l;fe~~~~ 1~f ~~~~i:~~~ti~~11:vn~·;~ J.nt.zJi~~ 
exceptional examples suppuration may attack the gland. 

The <·alcu lus dl>pictcd in Fig. 192 was taken from the sublingual duct or 
a mriu hy my friend J\Ir. C. Rells, of Guildford , and weiglicd -18 grain~. 

This :dl i.·1· tio11 cnn usually be easily recognized on the application of the 
finger bcnmth the tongue, the calculus, a~ a rule. holding f\ $11perficial posi
tion. On leeling: the :;tone, the ~urgeon may oftc·n with hi!' 1rnil tc:1r it out 
of its bed. ] have n·mo\·ed sc,·cral by this plan when not larg'er than 
hCmJHCedr;:. \\'hen lar~cr. the best plan is inci~ion, the sur;?l'Oll being
earefu l to tut throt1gh the duct where it seems lo he thinnC'sl, and scoop the 
cakulus 0111 of it.!i hetl by mt.•ans of a dirt'ttor or be111 probe. Thl•r;:e calculi 
may a11ain con.;;id(•rable <limen~io11~, en·n one inch long. On one occas.ion, culnl!, welgbiull' 

J broke a cah:ulus to picter;:. in attempting to remo,·c it from the centre of .f.S grains. 
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SALI\'ARY F1sn:1.A. 

\\'lien 8tt>no's durt, the duct of the paroti<l gland, has been obsiructed near its orifice 
in the mouth, or Ii~\~ been openl'd by a wound or ulreration, a ~:ili,ary fistula may tnke 
pl:ice, that is, tht· salirn, in:;tc:ul of being poured into the mouth, will escape upon the 
check. 'fht•n this alfoction originates in ~ome obstruction tu the duel ir:-ielf, it will com
mence as a soft fluctuating swelling in the cheek ca11sctl by rclained sal ivary Sl'l'l'Ction; 
and, after a time, us1rn.lly when the duct ha.s acquired about the size of half a walnut, the 
swell ing will ulePrate 1hrough th<> skin, and cl(•ar ~ali va or sali va mixed with pu~ wi ll 
c:icape. lf this swelling be opened the same result will ensue, and nfter tllis, the ca,·ity 
may contract, but the fistula will remain. 

The only successful treatment of this affection is. to establish a free opening into the 
mouth from the oml end of the duc1, which 1rn\)' be effCctc1l by pm•sin~ a tiue probe into 
the fistula 1hrougli the duct into the mouth. \\'hen this can be nccompli:·.lie<l through the 
natural opening all the hetlt-'r, but it is not a m:uter of much importance, a" artificiul 
opening near the oral orilicc of 1he duct will answer c,·ery purpose. The probe sl1oul<l 
he armed witb a piece of thick silk, or three or four tlircad:; of fine silk,, and dr:rnn 
through the mouth, the ends hauging from the cheek and those from the mouth b<'ing tied 
togetlu:r, thC' whole acting as a :<eton to establish an artiticial fbtulous c.:ommunication 
with the mouth. This object will probably hf' secured in about a week or tt•n clays, when 
the seton may be rcmon::cl. The ti~tula in the cheek will 1he11 probably contract and 
dose of itself; lrnt if this tlot's not take place the edg-es of the fi~wln. 111:\_Y be cauterized 
by the galv:\11ic. gas, or actm\I cautcry, and thus cica1riz:.ition be encouraµ-t•d. The ope
n\tion may be repeated if' requii·cd. A plastic operat ion may be :\tlempted when these 
lllt'<.lllS fail. 

I have known 7Htrotid s:.alirnry fistula follow upon the suppumtion of the gland after 
fc\'Cr in three ca:;es; the orifice in all Leing small and pln.cetl bl•hind the angle of the jaw. 
Jn none of these wa1' it a..<;;s:.ocia.ted with any obstruction to Sleno's duct. 1t was trouble
some only from tlie trickling of ~aliva. during mn::.tication, though 10 one of the patients, 
who was a lady, this caused much annoyance. I trit:<l the cautcry in one of these cases, 
but without SUCCC:->S. 

PARO'flDITJS OR" l\IL':\11'::)." 

This is a simple, although an infectious, di::.ca_<:.(', h:\\·ing a tendency to get well with 
simple fomc·nt:.ition~ or the parts, a saline purgati,·C', and a mild tonic. lt is oce~ionally 
meta:i.ta.tic 10 the tl'~ticlt. '\'ht•n it follows upon a fo,er, it i~ a. ~cn·re affection, and not 
unfrequently pa~~cs on to suppurn.tion; such ab:<ce~:o;es i::.pr('ad ea-;ily, the deep fascia 
CO\'Pring them in forbi1lding a natural outlet exce1Jt by burrowing. Salirnry fbtula in 
the neck may follow in such n. ca:;;e . Profc:,;,sor Crocch of Bru:<~els. bdicYes this clisea.::e 
i:-. the result of a stom:\titis propaga1ed along the duct of the parotid gland to the gland 
i1selt: 

PAHOTID AND SnnrAXJLLAHY TL''1ous. 

The:'ie h::we on<' peculinrity, v iz., that tht'y :11·<> almo~t alway~ more o r le:;g rartilaginous 
-the ordinary form of lumor in this region being the libro-cartilaginous-they, moreover, 
are mosLly encysted, hadng a pe,·uliar hard, e\m-;tic fr.cl and ho1r.roidal outline. They are 
generally imbedded in the structure of the gland, nnd rnry much in their depth; tumors 
that appear mo,•al1I<' and ::.upedicial, too often dipping well down into the tis~mes and thus 
increasing the difli<'ulty of their rcmorn.1 . These simple tumors may grow to a lar~e size, 
and strclth the skin l!'l't•;\fly over them, nnd should always be rt•mo,·ed; the e:wlicr the 
better. Jn remo\'ing tlicm. the -:uq?eOn should Ue ctm•ful to nu\ke his incision well down 
to the capsule, when he will probably be able to enucleate the growth. It is far better 
prartice to do this, even with the applirt~tion of a little fore<', than 10 be too free with the 
knifo, for the facial nerve is generally in close contact with the tumor and the deep vessels 
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are hr1wath. Il e !!.hould al<:o ahn\)'S cul upon the tumor, di\·iding onl_v such tis<:ue~ as 
hold it down, 1aki11g great care too that the large vessd~ are, if possible, left uninjured. 
] 11 deeply plac:t·d tumor,;., thi<: remornl by enucleation is 
s.till more lll'C('""ary. " -l1en the tumor is lar,!!,'e, there is Fw. 193. 
always a strong probability that the facial nene will be 
di'"ided or injured, h(•nce it is as well to prepare the pa
tient for the fa('t. Fi~. 193 illustrates the situation and 
cxtrrnal appearanN' of one of thrs.e ltm10r$. 

Ca ncerous tumor s of t he parotid are likewi~e 
met with, but m::.sume a ,·ery clillt-r('llt appearance from 
till' l:.\<:t. Thc_y are lllO$tly infiltrations of tl1e gland, 
fixl'tl, diffus.cd, and deep S(•atl'cl ; t.hey a.re, morco,·er. µ-en
erally a~1'ociated with paraly,;.is of tl1e faci:\l ncrv", diffn
i n~ in tl1is way from inno('cnt growt hs. Nernr !'lwuld 
tlwy be :-u rgi l':~lly intertCred with. 

T he d illic-u lty of deciding: as to the remonll of lar:re ~~ 
:rrowths in this po!'iL ion is Vt•ry :zrcat, and the best g-uide 
is the ir mohility . Sir "r· Ftr~usson, who had had mo re 
<'xpcriencc in these c:1;;es than any man of modern times, 

~~~~~u;:j:l~<'\~t \~·:~~ll~;si:!~n:h~~:~~ ~~~~ r1:;,~;t:!~cl a'l·:~~~\i~i';~; Submaxill~ry tumor. 
1lw knifo, wlmte,·er might b(' 1hc hulk of the dii>-ea;;e," &e.: "but if the tumor s.ecme I 
fiM•tl, it" limiB wcrl' not clearly defined, or an atl<'mpt to mOY(' it C'au.-ed pain. I 8hould 
not readily be induced LO u::;c rhc knife, howe,·er small the ma~s might be," and I endorse 
these views. 

AFFECTIONS OF THE TONGUE. 

Tongue.t ie is occasionally met with, but not a titl1c of the ca .. i;;es :-o a"crihcd arc of 
this 11at11rt'. Jt is dm· to a tying down of the tip of the tonµ:ue by the fra'1rnm lingn::c, 
which prevent~ the infant from projectiug the organ bl·yoml the gum.;;, thereby int<'rl'e-ring 
with suck ling. It i:i ca~ily rcmcJ.icd Uy d ividing the fra:mum Jlt'rpendicularly downwards 
bt•hind.the gum with a pair of Llunt pointc<l sci:ssor~, the point of the tongue being clernte<l 
with t he fiuge r , or a pair or di-cs.sing forccp3 appl ied beneath. 

\\rOUNDS OF Tin~ To:-.-GU I~. 

These are e:omctinws troublesome from hemorrhage, but, when the parts are brought 
tog<'thcr, the hlN·cling, as a rnle, ceases; sutun•s slioul<l a lways be employed wlien gaping 
exi.-t.s. Jf'. howHcr, a bleeding ve::e:cl be visible, it ought to be tied 01· twi~1ed . The 
8utures must be put in clt·eply 10 draw the who le tl1il'knr1's of the di\'idetl parts togc1her. 
On one O('Casion, owing- to a 1wgl1•ct of this practice, I had to pare> the surfi.ice of an old 
wound of the tongue 1hat hat! p:1~--ed through the half of the organ tnmsH·rsely, and then 
Orin~ the parts toµ;Nher. The child was clearly ull<\ble to talk on account of the injury; 
)"l'l aft('r the op(·ratio11, all wa~ well . "\Yhcn bleeding is ob~tinatt' :111d the parts cannot 
IJl· hrou;rht togl'thcr, the l':Ul!cry or pcrchloride of iron may be u~efully cmployed. Jn 
exc(•ptional ca...;cs Llic raninc artery may require a ligature. Jee in the mouth arrest,; 
fllighl hemorrhage. 

HYPERTROPHY oi.· THE Tox<:t:E. 

This il' a t rouh1e::omc aflCction chiefly from the mechanical obstrnction which it cauf.:e:-, 
i~ chiefly fount! in youn~ !rnbjt'cts, aml is somctimt.'S congenilal. JL has been as.cril>cd t1> 
d1ro11ic i11fla11 11 na1ion of the organ , but tliat such is in,•nrialJly the case appears doubtful. 
"\rhl·n it ha~ exi:-;tcd for years, it may cause distortion of t he jaws. It may inrnlve thP. 
whole oq~an or Ollly h:ilf. J n n <·a;;e ] had unt.ler my earl' not lon;r ago, this latter con
tlitio11 wa~ sin)'.!;u lal'iy wr ll illuf;trated. It ii- to he reco~nized simply by the increased size 
of tlw Or)!;an, no extrrnal evidence of disease u~ually Pxistini(.!;. The enhr:zemcnt, as. ;\ 
rnlc. is painlc~s., thou;rh when 1hc tongue cannot be kept in the mouth, the disea,;e is dis
lre.-sin~. I t is not often amenable to treatment. Jn tlw ca"e of n boy, mt. 6, who was 
oriµ;inally under the late Dr. Addi::-on's care at Guy's for a congenital c11largmnent of the 
org-an, the pcrcliloridc of mercury in small closes reduced the size of the org:i.n so as lo 
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allow of it~ return into the mout11. and. althoug-h iicYeral n•lap!::e!ii took pla"e in later 

~:;~r!-·h~·~~:~:~,~ ,!~t:i~~:e~~n~~t~'e:~!;e:~t;~I ;~:~'~,~~~~'.;!.l~<~~(~r r~·~:~ It :~n~~,: :~,?~~~.~~,~~a;~.~~!; 
!!landing-, ath'1Hlt·tl with protru"ion and all it!" rviJ,., iodi.-.rn indu('C'd hy h.•n-;?rain do~f'l'I of 
the iodidl' of pola"..;inm wns followed within a week by the ..;pt•edy di~appt•ar:rnce of the 
atli:l'lion, 1hon;::d1 M tht• timt: death appeared imminent from the ('X('<'f'~ive swelling of' the 
or~:ln cau~NI hy the dnig. Jn other eaH'S tllf' n·mo,·al of a wt•dg-e-shape1l pit'te from the 
centre of tlic oriran is the best prnctice; \\hile to cut off the projl'(:ting portion is far l e~s 
!latisfi1ctory. The applie:l.tion of ligatures to the lingual artt.•rics to r-;tane the cfo1ea~e 
mig-ht por-;:-;ibly he of' f't'rvice in such ca1"Cli . 

The tonl!ue ma_v likewise he the subject of frhtl1.11osis. Sir .James Pag:Pl, 1\fr. ITulke 
('Trane:;. Clin. Soc.,' ,·ol~. ii ancl iii ), :rn<l i\fr. ::Horris (•Brit . l\lcd .• lourn .,' 18i .J ) have 
recordl·d exampler-; of the affection . l\Jany kH·c tfmw under m.v uotic('. They ha ve a. 
disposition to pai-s into en ncer. and the ea-:e from which Fig. l !),j was taken was of' this 
nature. " 'hen can<·cr tUtacks the ichthyotic to11g11c, it is grnerally of' a. virulent form, 
:ind nny opl•ration for its rcli l-'f is too often followc•tl by a rapid n•c111Tencr of' the di~eaiie, 
either in tlH· part or in the cervical gla.mls. An ichthyotic lOllf!Ue, 1hcr1•fore, should he 
at once remO\'l'<i as soon a" the !';lightest ev idence appr:irii of its bt>ing the seat of caneer. 
Ua..,er-; arc a.!.;.o on r{'tor 1 of fal'y t1t?Mrs, of UHtr(IJ qrowt'is, a.n 1 congunital ped1mculated 
growths.fibro-rel 1t!ar and adeno'd lunnr, and h!flatid of tit• long•te. 

GLOSSITIS . 

Inflammation of tht' tongue when deep seated and ;!('llCral is a g-rave affection, a~ the 
:-;welling- m;\y hf' :-;o sudden and .!'l'\'ere as to threaft.'n life b!' suffocalion. In the sudden 
t•nlarg-t•nH~nli- from the salinuion of mercury or iodi.i;:m, as in a. l':l.8<' already gi,'en, the;;;e 
symptoms arc at timl'l'l s<•cn, but, ai- a rulC', they i;;ubside rapidly 11ndl'r local fomentation 
on the remornl of their came. Jf :mtfocation he threatened by thL• ccd(•m:\tous enlarge
m<"nt of tlw oqrnn, fret• vertieal inC'i!O;ions might be rcqt1ired, though I hn.\C not ye t seen a 
l'ar-;t• whcl'(.' such a prartiec was demanded. lnflammation endi ng in local suppuration is 
fal' more common ; and, when a.n ab$CC8S has for11H·cl, the sooner it is opt•111..>d the bcttt-r. 
If it be si1unr1:d :~t the l'OOI of tlw tongue, hoth dcghnition and l'lpeakin:r will be interfered 

;~~:\~:/x,i1~~\\·r~IJ11'. 11.~::t~:~~~·1~s may mechanically S? pre:-<s upon the epiglottis as to close the 

l .. ocal intlammation of the tongue may arise wit hout nny known cause, or from the con
tact of some irritating substance, such as that of tobal·co. Jt may all:'O follow a wound. 

THEAT\IEST.-Fomc11tations to the part frcq11t•11tly applit•d 1 and an incision into the 
abscess as soon a;; it cnn be ma.de out, nrc the best local nwans . Tonic:5 after the use of 
a mild purg-e arc also useful. \\"hen the swelling b<>conws d:rng-erous by its pressure, the 
o.:dl'ma may be dispersed by an incision or puncture, bur the su rµ;t.'011 ne1•d be in no hurry 
to adopt this practice; it is rar1--ly 1wcded. )ly late eolleaguc, ::\Ir. ] loJand. had a case in 
which ineisions wne followed by n1·y serio11s hemorrhaA:f'· The application of leeches to 
the' organ when projt.·cting li:is been followed by rapid rdief . 

.APUTllOJ;S J N"FLA 'l:'<IATIOS 

of' the ton~Ul' and RllJlf'rficial ulceration are not unC'ommon. lt orcur~ in rhildrc>n chiefly 
from aliml'nlary irritation, an1l is curable by the chlorate of pola.;lt internally in fi\'e- or 
ten-grain dosei-;, like ap lL thous stomatitis. 

SrnrLE on DYSPEPTIC ULcEn 

of thr tongue ir-; a rare and \'Cry obsti nate nffCclion . The few cases that I ham seen of it 
lm\'C been in adults in whom considerable disturbance• or the digcsti\'C apparatu~ existed. 
Ju one. the pittil•nt. passed litlLic acid in such abuutlanc(~ ai; to startle me. Il e used to 
bring it in spuonfuls W<'ekly. The ulceration may be t'Xll'nsiv1', but nlways superlkial, 
and the tongue i:; u"ually glazed with it and often rNL To tl1e touch it dol's not foci hard. 

T1n:AT\IENT.-The only sound treatment is n. soothing one. The bawds s.houl<l be 
attended to by mt"aur-; of a mild pur_gatirn such :l!'; tastor oil, and rhubarb and ma;:r1w;;ia, 
or alkalit•s gin·n, "uch a..::; the Licarbonate or ehloratc of pota"h in ,!!l•11tian, ealumiJ:, or 
hark. The clit't should be regul:ucd in the mo.;.t carf'l'11 l mamwr, nnd nil food torbbiden 
that can pos:sihly irritate. l\lilk, when it can be taken ~hould be allowed. Beer and 
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:'i~;~l~;:.:r;f. 7,:1::~::: l~~l :~~lll~~ 0.~;:; b~~~. wic~\ll:~ ~~(t~~1::~(~t\;~~:~11;:Ll~1t:c~;:'l~;;.('I YL;Cc(~t111i~:~{~~le 
The"c L'a"L'S arf• not to be rni"taken for the :<yphilitic or comlylomatou.;; aHCl·tions of the 

::~~~~a';~~;;c,~~ i t:l\r~la~:~:e~~'~l,~c;·::~i::~; r~~~~~~ i l~:i:~·dcl~~~c~, i ~;:~· r~t1 ~~; ~~\~~"'' ~11~~; io~1~~i(~~:~~~:;~:~~!~ 
nor with the fi,;:-;ur(',; or ukrr:; that arc often found at the side of the tongue, clue to the 
irritation of a stump or 1001h. 

D£1-:P-s1-:ATED ULcEn5 OF TllE Toxr.l'F.. 

Th<'~C may he simple, s.1;pliilitic, or cancerous. Tlie fir:0;t is nry uncommon, :rnd 
ui;;ua\ly !he J'L'i'll\t Of {l. Joca\ :LIJSCCSS. )t Can be known by Liu• i;harpneR!' or f\ie edges Of 
tht• sore, the ab-;cnec of indurntion, and the fi~surecl aspect oi' the ulcer. IL has a tendency 
to r<'('OV('IT· 

T he deep-seated syphilitic ulcer ii; generally the rr<:.ult of a breaking down of 
a gumrnatou8 lllmor in the tlticknl'!:IS of the or~an . As a tumor, it appN1rs a .. ., an intlura -

~ ~o~; t 1~~~<·~:1~r 1~:::r;lt'~~n;~l;:~8. an I ~1 \~t·~·io~~, ;:~ll(~a;~~·o~::;!~ )~i~1~ ('\\~:~t ~~~ ;:~: !:1·11\r•:~;l~~~t~:.1.l n~~ 
is usually found al~o with a hi.;tory or with i;ymptoms of ~.Ypltili<:., and oecur.s ehil'fly in tile 
hotly of the tOn;!uC'. It can be mi:::taken for a <;~u1('er 1 and _I consider most of the ca ... es of 
go-called cur<.:d ean1..:er of this organ are of this nature. 

C.\NCER OF TllE Toxr.n: 

i~ ui;tially rpitlidial, nnd mn~· occur in a person the subject of ichthyosi<:.. It is most com
mon bC'lwt'1·11 forty and gixty y<>ar:0; of age; and, like (':UH'er of the lip, is more frequent 
in men than women. in the ratio of fh·e to two, g1•11crally ('Omm(•ncing; in, and confi11t•d to, onr gi<Jc of the organ; au analysis of fifty-ffre c:lSP" (• .Ju,..t. Sclunidt':-i J:ihrb.,' H~GO) 
provin~ 1\iat it ill\"Oln•d both sid<>s only in nine. It b1.·gi11:-; more frcquenily a'i a. <'rack 
or ulcer than ni; a wart 1 nnd soon cau:-es pain. 11 inl'n'aH'i'i with variable rapidity, 
though the rnajorily of' patit•nts Sl'ck n.dviee only after it ha.;; ex.isled •l fCw months. 1t is 
mmally recognizable hy the irregular 8ut-face of the sore, its i11d11rated and often cv1•1tcd 
etlg<'s, ils har<l<.1 1wd b:i$<', and i;Jougliing surface. AR time goe~ on the gfands lw11ea1!1 the 
jaw be('omc c11\:1rgcd, th(' dii;mse i1diltrating all the 1isslw" as it i11crcascs, and the 1mtient's 
powers b1·<.·omi11g enfeebled; hemo1Thnge from so111e large vessel Loo often in the eu<l 
destroys life. 

T 1n:An1EXT.-1t is now admiltcd that the soon<'r tit<· di~<·:~~1· is r<•moved the bett<'r, 
a:<:. there st·cms µ-0011 rt•n<:.on to belit·vc that it i8 at firs.I a loc-al affoction, and that aftC'r its 

~~~1:~1:a~l~~i~1t1~:.~~1 ::l~~ ~le r~·~i~~'.~:~~- pa~ f c~!:i~.o~~1~ ~::,~~~ ... ~<~~u:i~c,\l;o~: u~i ~~t~-~~~·i~11g "~: !111IL~ fi:~:~:~:~ 
ing affoction; and, should a return take place, it is more lihl.r to do i;o in the gland;; tlinn 
in Lhe par1-whil<• df':ith, undl'r these eircumstanccs, i:0; le,.,; painful. The operation, 
morl'Onr, is at11.•11<l('(l with marn~llously littlP risk 10 life, nnd is followed by improvtd 
ariitulation C\' t'll when the whole organ ha..:; been rcmon•(I. Jn tlic ca<:.e ti~urt:d (Fig. 
]!).')) 1he mnn could spPak a_~ well after as h<·f'ore the op<.:ration. Thcrf' are only two 
modl'R by which this rl'lllO\' <ll slionld be effected, 
exrisio1i and the lrrnseur. Caustics are painful Fir.. 19-:1. 
and uncertain,roni;1•qucntlyha.,·c been rightlyaban-~ 
cloned. The li~at.ure is painful and tediou~. and, 

~~;f ~}~f~":, :::~~g;.~f~o~~;::~t~~~;~:~~:;'.~l~;~~:;::~:/; -~ 
culling well ht•yonf! the limits of the tumOl'. At 
the ~:unr time, when a portion of the organ only 
m·ed be ~acriliL'<'tl, no more ?ltould be n•mo,·ed th:rn nCCP<:.sary. It is wi~er, howen·r, to 
remove too much than too li1,tlc. 

When the dii;ea.;c i;;; limited and in front, excision may be employed, for with the 
ton~uc held well out by a suitable pair of forc(•ps (Fig-. !fl 1). or hy a lig-aturc> pa$,;ed 
throu~h the tip, all \'l"•,gel!' ('nn he tied or twistc1l and blcrding controlled. When the 
gah-:mic fa:ra'R'ur, or Ct•rn,eur wire heated by the gal\":Ulil' ha11er.v can bC' olilaiued, no 
better means cau IJ<.• founJ for rcmo,·ing small or large portioni; of the tongue, an<l since I 
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Fw. 195. 

Drawiog sh>Jwiui; the O)leraiion ror tbe re1no\·al of the anterior two-thirds or the iongu~. 

~:~~=~::~~~~¥~!0~}~~~:~~;~:~f :~~~.~~~~'.{~~~~~ 
Fw. 1!'16. " rli<•n tlie discasetl ton_gtH.: c;innot be exci!?'cd with ~afCty. or its ba.se 

isolated and surrounded with ecrtainty. 1hro11gli the mouth. ,-:ll'ious 
expedients haYe been sug~e,..tcd. Profo;:;sor Syme di,·i<lcd the 
lowf'r lip and jaw in the m('dian line to give room for the operation 
(A 10 H, Fi~. 19G). Hegnoli, of P~wia, made an incision from the 

!:::~~~\ ~0o~~ t;~s11,~7o~l~i 11\'1~u;~\\~~:~\~~-~~~~~1ot1\~c fj~::~ /1~~ ~'l 1~:t~;!~r ce~~ 
D, Fig. 19G), di viding 1hrough lo the mouth all the tissues that 
con nected the tongue with Ili c lower jaw at tlic ::;ymp liys i:.~, thereby 
gi\'ing- abundant room 10 draw the tongue downwardi'. Nunnclcy, 
of TA'eds, introduced beneath tlH' jaw 1 betwc<•n i1s ba.se and the 
l1yoid bone, a sharp-pointed cuned knife, font· inche8 long. and 
brought i1 out in the mouth :\t the frrenum lingu:~ (:s-, Fig. l9!i). 
" 'ith a probe guided upon tliis knife ht:: then drew through the wound 
the wire rope of' the C<:r::tseur, drawin~ a good loop through the 
mouth and withdrawing the probe, the two t•ml:-; of the rope hanging 
bcne:llh the chin. U e then ~e i z<'d the tongue with forcepi', foreihly 
pulling it out. of the mouth, nnd pushed through the ba,:e of the 

ton::;rue three long: and ::;!rung pin", making their ends appear in its uppt'r surface near the 
ba .. "'<', and behiml the di~ea:;e . U c then pa~~ed the loop of the Cera:o:cur behind the pins 
and drew it tight, thu~ <·omplctely encircling the wholt.! organ. The procf''5 of rl'mornl 
tlien went on. /::iir J. Paget impron:-cl upon thi!', in doing away with the :mbmental punc
ture, an<l gi,·ing freedom IO the tongue by cli,·iding tlu' soft parts that hold it down at the 
floor of the mouth clo.;;e IO the bone, thus allowing the organ to be pulh•d well forward. 
At the ,:ame time hP rig-htly insisted th:\t care :::lioulJ. be taken to di\'ide the tongue pn· 
pcndicularly through its thickness, and not ol.lliqucly; this point, howen."r, is guaranteed 
by the iutroduction of pins a~ :~ln•ady meutioned. Colli s, of Dublin, inglt.'acl of using the 
k11ilC as suggested by Paget to divide tlic s11b lingual tis.sues, employed the t!cnumu 1-. li e 
ha~. also, ackiscd t liat tlic cheek be laid open from helow its angle to gi\'C room for mani. 
pulation when thr clisca"c is far back (F, Fig. 19 G). By one or other of t.hesc mt.•an:i., 
room can be obtained to free the tongue from its attachments, to isolate the ~rowth by 
pin'-, and rcmo,·e it by the Ccra-.cur-wire rope being used wlH'n 1he galrnnic cautt>ry 
Ccra10c11r cannot be ohiained. I belie,·e X u1111cle_r':s method to be the best, using the :ml-

~~::~~~ ~:~c~-;~~.:~r:~:~~·l<•w~:~1~e~\\e i~~i~~~~ 1 ~;.) ~~~~~~~~~:d ~~e:~~:a~~1 rt1~~·1 i 1l~i(~~~~;i~. ~l~~) 
through the base of the tongue, behind the di:sease1 to Le ,·cry rnluable. 

"rlicn tile disease is plart:d anteriorly, the introduction of pins through the mouLh 
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and the Crra..,Pur. ure fdl thn.t is required. 'Yhen more room is nrec•!':oary, Colli~, Pa_!!et. 
or N unn(·lc>y'~ planl'i may IJe n•sorted to. ".ht'n the di:-;easc co.nnot IJe i-;ola.wcl by the::;e 
rnelln~, Syuw·~ opN·ation mu~t be had recour:>e to, in whicl1 tllli<' i1 will IJc well to act 
on the SUfrfWstion of SP<iillot'~. and make llie section of the jaw-bone irregular, to allow 
of a better adaptation of thl' segments afterwards than Nm be insured when the line of 
di,·ision is ,·ertical. The u~e of the knifo had better IJc confined to the remo,·al of small 
tubercles in the front of the tong:ue; a ll larger piece~ being remornlJle by tl1e &ra.seur 
with equal facility, and with a smaller lo:;s of blood. 

" 'hen this di::;cali<" <·an not be removed, palliatives must be employed, and, among the~e, 
tin• removal of all !('eth on tlH· affected side of the mouth is most imponant. 

Ligature of the lingual arteries has been practised by :\I. Demarqnay and 
otlwro for the purpose of ~tal'vi ng a cancerous tongue, occa;;;ionally too with a good result; 
yet such a proceeding is only applicable when the removal of the orgn.n cannot be enler
tairwd . 

Division of the gustatory nerve has likewise been prnctised with success by 
llilton ( 18:>0), l\foorc (l~GI ), and others. for the relief of pain in these cnsc::;. The nerve 
can eas ily be divided by an incision made between the last lower molar tooth and the 
anterior pillar of' the fiu1c~s, behind, below, and pamllcl with, the alveolar ridge, as it 
de::1cends fro1n the curonoid process. 

F1ssnrns OF THE P.\L,\TE. 

Tlw hard n.nd the> ~oft palate are liable to fissure, partial or compll•lr. or both palates 
may be invoked. Jt mn)· Le that the fbsure appears ail a. mere notch in the ah-eolar pro
ce~~, in the line of junction of the superior rnaxilke with 1he intermaxillary bone as is 
seen so commonly in harelip, or1 it may pa~s backward;;; towardi;; the Hlum; still on tht! 
other hand. the :<oft palate may show only a bifid urn la or a complcw fi:--sure. The fi;;;smcs 
in tlie hard anti Jolof't palates :we alwayo in the middle line, althoug-h where they iurnh·e 
the alveoli, th<'y diverge> u:;; Lhl•y involve one or both intermaxi llary boneo; in fact, they 
inn~riably follow the line of smmc, as seen in Fig. lG~j. l''i,,surc of' the ~oft palate alo1rn 
is more "ommon th:ui that of' the hard. Y<>I it is very rare for tlic interm:lxillary bone to 
be ~o di~p l aced, as seen in Fig. 171, without fissure of the palate. Thesc malformations, 
when severe, µ;ivc ri::-c lO mnd1 difllcult.y in sucking and deglutition, the food pa,,sing 
through the nose. Thl'Y likewise interfere much with speech . Partial fi~sures arc of littl e 
import:1ncl' . 

T1rnATME:O.-T.-" .... lrnn fissure of the pnlatt> coexists with harelip, the lip may be operated 
upon as usual irrf'lipc·ctive of' tl1e fii"sm·e 1 though it will be adnintageous for the patient to 
wear sub~equently a l lainsby truss (Fig. 17-1) as the steady pressure or tlte pmls has doubtless 
a good influence in bringing togc>tlicr the 
bones. 01wrations for the rt.'pair of the fis- }~w. Hl7. 
sure have, till rt'ct•111ly, been put. off till the 
child was of an a:?t' 10 gi,·e a':>istance to the 
operalor. Billrotl1 wa.s the first 10 operatf' 
in infancy, and did l-10 with success on a 
child, 1we11ty.ei~ht wecki:; old. in three ope
ration~. Jn l81il'1 1 :\Ir. Thom:.\..;;; Smith in
troducf•d 10 the prof't..·:-,;\ion a. g-a:.t" (Fig. 197) 
that hold~ the jaws open and depresses the 
tongue, enabling the Joiurgt·on (with 1he pa
tit•nt under the influence or chloroform) to 
undi.>rtake the opt'mtion at a very early pe-
riod; imleed1 1\Jr. Smith has quoted eases T. S111i1h·!g•g. 

i:::!·~~1,;~~ ::~J>:~i'.~~I~.;; :1e~;i~e;:' !~::;~;~~~~;; :;~~:~:;dH1pi;'., ~~ ~,~··fo,. :,~:~'~{ ~~.~~~~:\•::1 :; ~~,;~:i; 
yeari" of nge. 

~~:i~::{ii'.~g~:~i~~~'.::~~~~i:~Tf~;::~i~c~{l;~J~~::t~~~~:~~;:;;B;: .. ;:;i~,i~~i.!:~~;~~f~n~~ 
lion and of' ~U,!!~t·sting impro,·cments therein. Jn his c·hid' pnper, published in 1815 
(' :\fotl.-Chir. Tran~.') , he showed "how the lei:ator palati on each side had such free 
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and unconlrolk•cl nrtion that, whene,·er excitl'<L it clrPw thf' nrnq:.dn of thC' deft outwnrdR 

~::~':.ff·;~~'.~1~'·:~~~:: :~~:~~1~~~~~:~~;~,~:~·;~:,::~'~'::,:~:·:~f\~;c~}~~~~~,~::'.~:::i',;~/;'.\~~~:t~:'.::\~; 
a l'un·ccl knifr• (Fig. 198) passed through tlw fi~.;ure, 80 th:\l it~ point can Le lai<l on the 

Fw. ms. 
ti~::-ues immcdiatl'ly abon~ tlic ~oft 'dum, midway 
betwl'en it~ auachmen1 to the bones :md the posterior 

jJilr====:'.'.:~==~-·· ~~11~t:~.'e;'l'~~~cla~f.u1~l~ 1:~·u;~::~hi1:i~ln~~1~~ - 111;'1~:l~~~~n: 11ic! 
V' then thrnst deep, and carried half an inch or more 

=" ,, hackwanls and l'orw:wd:: ~o a~ to cut the lerntor palati. 

) !Yr~~:~~~;~~~'~.~ ~~.1~~ 111)~;.~~t~i· ~~::~~11~~;1. fo r a time, and 
For fo::.r;ures of' the hard palat<' m1wh has been done 

in more rf'cent t,imC's. Dr. Mason \\~aiT<'n, in 181:3, 
<lesC'ribed Ille pro<•t•s.;:. of separating the hard from the soft palati with th<' ,•iew of its 
closure. tbong-h it lias been left to Langenbcck, liillroth, Pollock, Axcry, La\rson Tait, 
Annandale. T. Smith, an<l others, 10 perfect the process . 

The operation.-Chloroform is not nec·<·s:-ary in a patient old <'nongh to understand 
lhc necc:~:;11y of being still and assisting the surg<'on. Jn young cltil<lrcn, with Smith's 
gn~, it is an adnrntage. 

Th<• rC'cumbt•nt poi<ition, with the head sutficirntly thrown baek, i::; probably the bc;:.t, 
although some :;:.ur~eons make the patient !>.it. The opernlor should stand on the patient's 
rig-hr side, or in front. The steps of the operation ha,·c bt•t•n lii1herto a;:. follows: Pare 
th<• edge:-, of 1he fi~sure; p:l.SS the sutures; paralyz1• the muscl(•!I;; and fix the stitche~ . 

To pare the <·dg<'~. a bltml-)JOinted biMoury is ~l'IH'rally u.;('(), and a thin border of mucous 
membr:mC' cul off from below upwards, tile bitid urnln. bein~ hdd by n tt:naculum -pointe<l 
for("eps (Fig. l 99) . The inci~ion also should be made as clrnn ns po:-c~ible. ·when it. i~ 
made from nbon; downwards., a sharp-pointttl bistoury is needed. To pas;;;. thr sutmei", a 
corkscrew needle may be employed, or a cur\'('d needle flattened laterally (Fig. 200), with 

Fio . 199. 

fi/{. ~l1ow ng the parln'-' or the edi,:cB of fl~1rnre a'ter 
thelutroJuctlonoftheeulures 

a slit in it for :\n eye, or an eye in the 
end. The lowest suture should be in
sci'll'll first nnd both t·mls held-this 
prncti<·e faci litnting the introduction of 
the othL·rs. The best m:.iterial for su

Fw. 200. 

Needle8rm11Joyed lu ftuuredpa\ate. 

tmes i:. fine p;ut; 1\lr. Smith uses horsehair for 1hc lower stitches. I have rarely used 
anythiuµ; but )!lit for all pla>;tic operations since tlit' year 1860, taking the preC':llllion to 

;c:~~\~{'n~~I ~~~~~·~~t'.:t i:~l~,·~~e:~~~-l" some minuws before using it. Duri11g the la!-:t. two years 

nd ~:~~: r:l~ ' r ~ 1~~:!J~~~~~11::1~/~~~~1 °~0P;~::1~~~1.~~ti~;~ 111 ~·;c~:J:~;:~~ P~~?'~~~l;~~~·~u~~~a~~e 'o~q1~11~ 
lowl'll (Fig". 202), it may now be done by insC'rting a knife through the \•t'lum about a 
li1inl ot' an inch from the highest s1uurt"1 and cutting along the po::itPrior edge of the hartl 



OPERATro~s o~ TIIE PALATE. 381 

palate towards the free margin, but not through it. This is the cour;;e I have until 
recently adopted. Tile two pillars of the fauces may then be snipped with scis~ors . The 
sutures have then to be fastened, an<l the best plan is, to run a pt:rforaled shot O\'er the 
gut and clamp tlt<'m, tying the ends of the gut in a knot to prevt-nt the pos:-;ibility of their 
!!-lipping. I usually begin at the highest. Care shou ld he taken not to drnw the stitches 
too tigl11ly. Tile parts :ihould Le s.pongt:d as little as po~siblt!, and 1he Jess manipulation 
there is the better ; a11y irritation causing so free a ~ecretion of mucus as to imc1fere 

~;~~·::.'~~:~":::!:~t~!:~i:/~~~~;=;~;~::~~~~~~~~:ii~t,~;~:P,~'.:~;~~::'.~~::=~:·;,;,:~~'.~~:·:~~~:~.~ 
Frn.201. 

Fig. illu3tratlngllueof lnc:islon employed torelieveten
•ionorthepaluedh'rtheedi,:eshaobeen adjusted. 

F10. 202. 

A. AVl'ry·s plan of pa.~~ln!f suture~. 
B. Ferguuon·~ phrn offaate11i11g 11ut•1re~. 

edges pared before any cleans ing is requ ired. In deep mouths where difficulty is expe
rienced in pa~sing the sutures, a clever manreuvre suggestt!d Ly Avery may be called for, 
and is illustrated in l='ig. 202; one end of' the gut c is pulled through the soft palate and the 
end p:.u•scd through 1\ loop of s ilk (A) inserted on the rigltt si<le; on pulling the loop the end 
c will be drawn tliroup;li th~ right side. 'Yhen s ilk is useil , the double reef knot as shown 
at the lower part of Fig. ~02, and generally adopted by Fergusson, is Hry serv iceable . 

Lastly, however, I ha\·e much :Simplified the operntion, merely by altering its steps; 
that is to !my, I have first introduced sutures through the soft palate, taking care to do so 
a quarter of an inch from the free border of the fissure, and secondly pared tlw cdget=, 
employing for tliis purpose a pair of scissors with short blades placed at right angles to 
their shanks or a knifo. By this practice, the introduction of the suture" is fill easy pro
ceeding, and, consequently, very rapidly effected, and the bringiug together of the pared 
edges can be readily accomplished. 

To rclie\'e tL·nsion of the par1s I now divide the soft palate latt'rully, as shown in Fig. 
201, A, tlw s ide cuts subsequently gaping, ll, so as to appear as arches; ~o that in thi" 
way the muscles of the palaw arc completdy paralyzl:'d anti. the soft palate itself appcars 
as one large uvula. 

I ha,·e pl·rforme<l the operation already described on many occa;;ion.,, aTHI with s11cce~$. 
In none was there cnr a pin-hole left. Its simpii(•ity is very ~triking. lt cannot, how
ever, be applied in all cases. 

The stitc hPs may be left in for five, ten, or e,·en fourteen <lap;, tlw amount of irritation 
brinp; the guide to thtir removal. -\\°he n union lias taken place, the ~11wres only act a;; 
irritauts, and in thi s as in all plastic operations they sliould be r<.'mon.: d as early as pos
s ible with safo ty. During the process of r epair the patient miiy freely take soft food, 

s\:·i;1;1~;~:~~ ~[:1 ;1 ~~1;i1~'.~~1 ~~:~~1~1iae:i~·a~~~~n:~l~eb~~'er~l1:iot~a1el1~~\:~t~~;:; ~ h~u ~~oi~ 1; I ~e '~~1~11~:~~ 
takrn in l1calthy pa1ie11t1l, wherPas in the feeble it is almol't su re to fail. After Llie ope
ration the patit•nt's frirnds should not be led to expect that an immediate change for the 
bcttt.-r will b~ traced in the voice, a.s such i:s nenr the ca:ie, indc1•d a Ion~ intc1·,·al of time 

;~.~~~;~~~'.'.::.g~:g~~~~·~;l:~~{;~~::r~~i;~}:~~l~~:;~~~)~5~~:\~~:~:i~~i'.:jl:i~3;;~::;:.:,~:1i~ 
lion, uo m:cessity exists to irHl'r."cre agui11, because it is a clinical fact that they have a 
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stron~ tendency to contrnct, and, the younger the pn1icn1 1 the gr<'nler the probability of 
complete clo!'iure. 

l\lr. Tait believes, and] think rightly, that if the muco·pl•rioi'tt>um of th~ hard palntl' 

~~i~@~tJ.;f f ~~l~~~~E~~~::~~~i¥~t¥§ 
and lhe !;Oft after ~ome months' interval. 

Fissures of the hard palate.-ThcSl' arc to be trl'nted on ~imilar principlts to 
those of the i::oft, the great poini. of diffCrence consistinl?: in the sepamtion of the soft parls 
with the periostcum from the bone. For this purpoi'e, Lanp;enbeck's instrunwnt is the 
best-a kind of small hoe; with this, after making nn incision down to the bone alo11g 
the edge of the gum, he scrape:-s all tlie soft parts from the hone down ro the free bordi·r of 
the fi~surc, the conring of the pahtte tlum hanging ns n free <'urtain. Carn is requirf'cl in 
this proct:c<lin~ not to tl'ar or injure the soft parts, and more pnrticnl:wly [Jie antf•l'ior amt 
posf('rior portions where the vesi::els enlf'r. The other steps of tht' opnation are such :ts 

have bPen already described. Since l\o,·ember 2Z, 1873, however, Sir W'". Fergu~~on 
has adopted with great i;ucce::i.s a me1hod of dealing with ti~~ures of the hard palate whi<'h 
was originally propo:oed by Dieffenbach in his 'Operati\e Suqrer~',' 18-J-5.. There is a 
want of e,·iclcnce that the opera1ion was ernr pre,·iou~ly performed, and Sir\\"". Fergus;.on 
was not aware C\'eu of the suggestion when he publi~hed his paper(' Rrit. ~led. Journ.1

1 

April, 1874). The opern1ion, as seen in Figi'. 203 and 20-J-, is as follows:-
lloles are fir:;;t drilled with a cuned brn.d·:.\wl through the mnrgins of the hard palate 

(Fig. ::W3, c) for the pa;:;:::age of the th1·l·ads, wl1ile the palate it~elf is then cut through 

Fw. 203. FIG. 204. 
with a ehi~el in a line parallel to 
and about half an inch from the 
ctlge of the deft (Fig. 203, B), 
such a e;tep being much facilitated 
by aeting upon :\Ir. :Mason's sug~ 
g:estion of pre"ion::ily drilling the 
bone with a currncl brad.awl (Fig. 
203, A). Tlii:; loost:ning of the 
m;\rgins of 1he hi.ird pnlate, allows 
the horde rs oft he cleft to be brought 
together nlong its wholt: length, 
after the margin!' h:we been pareJ 
and the stitches twis1ed (Fig. 20.t) . 
'nien any ditficully is experienced 

A. l'reliminary punctures with awl to give line for cbiael. in :i.pproximaling 1he loosened por· 
B. Incl~ion through bone completed by chisel. tions of the hard palate. the bones 

~: ~~~:~~:;:n~:;:u:::::~r~e;u~~~~:~::~'~a~eb~o:::1::~:::on. ;~~t~l~:~l~:p~;.:lt:I~~ lt~~!ii'l~~:z~~l~lo;;~: 
1'bebe drawings were kindly made fur me hy Mr. w. !lose. l:itera\ opening plugged with lint . 

lndecd, if the bonc:-0 are well loos
C'ne<l :ind the lateral opening:;; wPII plugged, no sutures are required through the hard 
palate, the parts falling well tog1•ther. The operation is ,·cry rnlunble, and in my hands 
has been succcs~ful. 

\\'hen operative relief cannot he gi\'Cll in the~e ca~es or ha~ failed, the patient may be 
lrnnded O\'Cr to an t:.xpcriencecl denlist, for with a good obtnrator of gold or other mate· 
rial, greiit comfort ran be given, and Hen a velum m:\y be supplied of India rubber. On 
these poi1W; an al'lil'le in 'llolme~'s Surgery,' by my friend :\fr. James Salter, may bl' 
consulted with adrnntage. Operative relief, howev<!r. is always superior to instrurnentuli 
as in the latttr the patient is entirely dependent upon the mechanist. 

Wounds of the palate are met with in practice from patients falling with poin1ed 
instn1mL·11t::; in their mouths, snch as pipt>s, stich, ~poons. &c. 8mall wounds need no 
at1cn1ion, and generally do well; lacerated wounds <lividing the Hlum, :';hould be brou;:rht 
together by i;utures; but where they ha,·e been left and a e;eparation cnsut::->, the edgc:S 
may he sub:".efJuently pared and brought together a.:; in fis~ured palate. 

Perforations of' the hard palate are generally due to the exfoliation of bonr, 

::~~lrt~~e 1~~t-~~~ a~~~11~1:~~~;~ Ji~ti~~ ul~~~te ;t~n~~~r~r 1 ~:~~~~1~11~;:~ ~:;,:~~.1~dca:st~e 1~e~~~~ .::;~ 
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arching immediately below the palnte, but making no pres~ure upon the t•dgcs of the hole 
ib<'lf. al'\ the ettCc t of a plu:r is to enlarge the aperture by ah:-oorption. 

Ulcerations of the hard and soft palates.-Tlu:~e arc very common as a 
rrsult of syphilis , and appear 3, ... superficial ulcerations about the pill:ws of the fauces and 
margins of the Hlum. Thl'y arc often preceded by an erythcmatous redne:'S and take on 
a sloughing action in cachcc:tic snhjec ts. Tlu;:y appear, too, al~o a>; mucous patches at 
any stage of sypl1ili>i, tongcnital or acquired, i1woh·ing at t!1e same time the tonsil.,, 
tonf?ue, &c. 'l'ht')' appear a~ sli~htly elern1cd spots conrcd with a:-.by or yf'llowi~h mem
branes bt'n<•ath which ~ome slight ulceration may be found. FreqlHmtly thl')' are a:;so
ciated with other symptoms. They are to be trt>a!f>d as part of a con~lillltio1ml disca:;:.e, 
such local treat11wnt bein~ a.pplictl as the a10pel't of tlil' surface may dc:mand. Local 
:1:;tringents1 a~ alum rrncl borax, ar", as a rule, of value, and also nitmLe of s ih·cr or iodo
form when local F-limulnnt s are IH'P(k•<l. 

Strumous ulceration of the palate.-This ii; a di1-trcssi11g affection, the ulcer
ati\'C action bcillg Ollt'n :-.o rapid as to destroy within a 1(.>w days tl1e whole fauc.:t.:<. It is 
chiefly met with in the young and feeble. Jn otlH.'r ins t:rnccs, it is slower in its action 
though equally dl·slructive, gradually 1·:uing a.way all 1he :;of'L tissues even to the hard 
palate and pliarynx. :rnd is often mistaken for syphilitic disc:1~e, or t.·ice versa. The hi s
tory of the ta,.,c alouc can cle1crmine the point. Tonil':-1 and local stimulants arc, as a 
rule, the only rt'qui~ite treatment; good food, of a liquid nutritious kind, being supplied 
in abundanc1'. " 'hen gargks are diltit.:ult to use, carbolic acid lotion, Condy's fluid, or 
iodine lotion , a drachm of the 1inc1u rc to a pint of watn. may be scallercd on:r the parts 
with the sprny produ<:er. Jn certain case~. a powt'rful low\ cau:-.tic such a~ nitric acid 
applied with a :i;la:-:~ bru~h, tends 10 ant'st tlie action. A:; a rc:;ult of' ulccmtion of' the 
eolt palate, it ~onwtinH's happl'ns, tliat the palate becomes complttcly adherent to the 
pot'terior pal't of the pharynx. Jn one case under my ob10er\·atio11, thcr(• wa!-> only an open
ing the size ol' a crow.quill between 1he phal'ynx and the nose, '' hicl1 I suLscqucnliy en 
larged anti hpl dilated by mean:-; of tents with f!rt·at adrnlltagc. Jn another, a central 
fh:.:;urc exish..'tl. le:uling down to 1he res:ophagus and upwards to the no~e. Jn this case, 
the paticnL experit"net'd ~rt·at cli11lculty in cleglutitio11. li e had 10 l'at with the greate1'1t 
caution, otherwi~e the food would pn11s into the larynx. Case15 are on record in "bich it 
!ms been found nece~sary tO e nlarge this opening, and even to open the trachea to main
tain lifo. l.Jntlcr such cin.:u mstanccs it is pl'Obably a wi:;:.e maxim always w open the 
windpipe before any opcrati,·e intcrforence i:5 undc1takc11 in order to e nlarge the pha
ryn_geal opening. 

Tumors of the palate or new growth.o;; are rnrely se<'n. l l1a,·e met with 11everal 
cases of warty growths, simple and maligwrnt, and in 1 Guy'::i Heports,' I 8G9, J hnxe 
recorded an interesting case of myxoma which co,·ered the whole of the hard palate, and 
was cured by rerno\·al. 

Jn Augu,;t, 1872, l also removed from the soft palate of a man, :;ct. 38, a globular 
fibrou1' tumor of six year:/ growth the size of an un~hC'iled walnut, which had been for 
six weeks seriously interforing with dcglutition and respiration. 
I enuclentcd the growth a.flcr making a free incision into it~ Fm. 20fl. 
capsule, htn·ing pre,·iously bct>n obliged to perform tracheotomy 
to pre,·cnt sutfocation. Jn l liis C~be, J employed Dr. Trc11-
delcnburg's tracheal tampon (Fig. :l0.1), nnd found it of great 
value. 1L effoctually prcvcnlcd the entry of blood into the air
)J<l!:'sages, a\1owPd the patient 10 he kept under the influence ot' 
chloroform, unrl cuabled nu• to complete tlie operation with 
facility and safoty. (ride· i\led. Times and Gaz.,' )Jay, 1872.) 

The majority of cases of lllmors that inrnlve th~ palate, 
sprea<l from the gu m" ur uppe r jaw. 

Elongation of the uvula from inflammatory ccclema is 
sometime:-; a very acute :itll-cLion. 1t comes on rapidly :it 
timei-, :ual gin:s rise to suttOcati\'C symproms. 1 have ~Cl'll :L 
case in which the urnla became as tliick as a finger and restc<l 
on the tongue with its tip forwards, and of tliis, there is a 
clrawiug at Guy·s. An incision inlo it, or senral puncturc:-o, 
may g:in relief; but. as a rule, it is better to cut otf the lower 
half of the org~rn. Elongation from other cau:;:.cs is far more Setiion of trachea, ,vith Dr. 
common, and i~ gC'ncrally to be recognized Ly the peculiar Treudelenburg·~ tracheal tam. 
hacking cough and liu::iky voice to which it gins ri:;e, the end 
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r~'.'.~:~~:::~:·~~!l'.~:;·:~£,~~,:~~:~:.;1,'.:i:~:~:w~~,~~:~u;;,~:tt'~~:i·~~~;.~::;;~~~r:;~:i:·~~ :~~~:~~ 
or sei:.:~or~, rapidly gets rid of all the symptom~. 

A polypus compo:.:erl of simplt> mucous membrane .may grow from the unila. I ha\·e 
rcrnon!d om• from the 1ip, and another from the ba!'ic. They gi,-e ril'ie to symptoms iclen. 
tical with those of elongation . l had al':'o a case under ob.:;cnation in which the polypu:s 
had so long a peclunde as to fall al times into the oritice of the laryux, and excite a ,·iolcnt 
spa.!lmodic ro11~h, but the man n::f'us1·d to ha,·c it remo,·ed. 

Tonsillitis.-As :rn a.cull' aACction 1his is known :.LS q11insy, and is characterized by 
thr rnpid swelling of the part, acute pain. foul toup:ur, and fever. ·within three clays, or 
1011g(•r 1 suppuration may a.ppear·1 a nd. when suffocative symptom., make their appearance, 
tile surgron's intcrlC:n:nce may be demanded . At times, lifo may be sacrificed by the 
wan I of surgical aLt<: ntion. Some years ago, a. case c:ime before my notice, where a. child, 
two ycms of ag<•, was suffocated from the bursting of a ton~illitic abscP.ss. 

Great redness and rnpid i::welling of tlie organs a re tlie c hi cf locn l symptoms. 
T1n;ATMKNT.-Fomtntations externally, the inhalation of' hot steam, nnd saline purga~ 

tin:-1, arc esscnti:1l points of practice. .As to clrug8, none seem to have so poweii"ul <Ul 

influence o,·er the diseai;;l" as guaiacum, an ounce of the mixture with some eompou111.l 
spirits of ammonia l.H.!ing the best form, anti when this is employed ei~rly, suppuration 
rarely appears. " Then an abscess has formedi the sooner it is opened the better. The 
be~t mode of doing this i.s to cover a .straight histoury to within an inch of its point with 
1int 1 and h:H·ing deprc~scd the tongue with the finger, to introduce it into the swollen 
ti~!o;Ul', makiug a frt-e incision i care being taken not LO direct the point of the knife out
wanb-1 but directly backwards. Should pus appear behind the pharynx, it must be let 
out. Tonic.s, such as quinine or iron, should then be gi,·en, with good food; a speedy 
co1walei-cencc, a" a rule, ensues. 

Chronic enlargement of the tonsils.-This is frefjuently met with in feeble 
chiltlrcn as well as iu adults living in marshy and clamp loculitics. Jt is often a sequel of 
the more acute i11flammation, but as often as not, it appears without any such cause. 
Thl're i5i 1·c:asun too to belie,·e 1ha.t some of' the ca"cs of so-calle1l chronic enlargement of 
the tonsil:; are due to new acle11oitl tonsillitic growths. On two occasions when r<•moving 
thpse t1 1ilnrg(1d organ~, l have turned out distinct tumors the size of 1rn1s embedded in antl 
i;uri·ou1Hlcd by tonsillitic tissue which were <listinctly glanduln.r, and, under the micro
srope, could noL bf! distinguished from tonsil tissue . In both cases the enlurgement wns 
uuilnkral. Hilatcm.l increase is probaLly uhq1ys due to hypertrophy or chronic inflam
rnaL01·y cnlargement. 

This enlargement gin>8 rise to a peculiar na~al twang in s1waking and to a most clis
trc~~ing 8t1ori11g:1 the patient, as a rule, liaving a half-opened mouth nig-ht and day. 1t j3 
commonly :.18~oc:i:ttPd with irritable mucous membranes generally. I ha'e seen it so 
lroublc~ome in a child three and a half years old a~ to prcn~nt the d('~lutition of solid food, 
the patient having lived for six months on liquid nourishment. Tonic trt>atment is es~cn 

tial in all thc:.-.e ca:;cs; so is a simple nutritious diet. ..\ mixture of bark and soda at first 

F10. 206. 

Guillot!ueprepa.redforuee. 

is the bt•st to soothe and give tone to the digc!ltiYe npparatns, cod-li"er oil 1 quinine, :md 

!~·~ngl~ve~;~t~u~~·e(;1~11~i11lt i~r:s~~~~d~Pl~i~~~~~~,!~1:,~~;~~~~~c~l'~i~~;:1~es~~~~l::~~~. i~1H~~1i:';~~~~o~f· 
glycerine and tincture of the pcrdiloridc of' iron, in equal parts, or Liq. Jodi, should be 
usccl. It is wise also to give the patient some solid iodine in n pcr."oraled box to stand on 
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a shelf in the clay ns well M in the sleeping room; the gradual cvapomtion of the iodine 
seeming to purify and iodize the air in a beneficial manner. 

" 'hen the g-lancls are white and hard, all hopes of curing th('m by medical trC'atment are 
at an end i excis ion is the only thing to do. For this purpo:se the guillotine (Fig. 206) 

FIG. 207. FIG. 208. 

Operat1011outonsllwlthguillotlne. 

is the bei;;t inst rument to employ when it is at hand, otherwi~e a pair of rnlsellum forcer~ 
and a bistoury must be u~ed, gual'ding the base of' the latter with lint or strapping to 
pro1ecl the 1;ps (F;g. 208). 

CAtcr:u;s 1x TnE Toxs11 .. 

In 18GO, such a case came under my care. A man, ret. 38, after luwing suffc>red from 
enlargement of the right tonsil for a year and a half1 expectorated a calculus the size of a 
nut , the expulsion of it h~wine been preceded for three days by SC\'erc loc:\I pain and im· 
mediately beforehand the !:=Cn~ation of something hal'ing gi\'Cll way in the parts. " 'hen 
] saw him there was a distinct cavity in the tonsil. The stone was lmrtl and ragged, and 
appeared to be made np of phosphatic salts; but. the patient claimed the ston<', and there
fore it was not examined. Small calculi, the size of must:i r<l seeds, arc more common, 
and arc supposed to be calcified tuberculous deposits. Jn Guy's Jlosp. 1\Ius. (Prep. 
1677$0) there is u specimen analyzed by Dr. Babington wliich consisted of phosphate of 
lime. 

CANCER OF TllE TOXSIL. 

This rapidly fatal affection happily is rare, ancl has not rrcci,•ed much attention. It 
may appear as a primary or secondary n.Hbction, nnd in the Cll<'('phaloicl or fibrous form. 
The}Ormer being the more frequent and rapid in its course, <i<·stroys life mechanic:illy by 
secondary glandular enlargcmen1. as well as by pharyngeal :uHI lnryngeal ob::-trnction
the latter is seen mostly a'i an ulceration, and pro,·es futal by t'Xliaustiou. 1 ha,·c in one 
case seen 1his <lisca<i.e cause death by sudden and Yiolent hemorrliage owing to f'xtension 

to ~·1;1~1~ 1:~~:~.1;f~:~ 1~~~i~!~e ai~1 ~~~ ·~~~1f1~~~~i~,~~:1\~;~1~rnnt of the gland, hu1 more rapid in iB 
growth, and is mostly attended by early enlargement of the lymplmtic glands at the angle 
of the jaw, und subsequently of those of the neck . " 'hen it ulccra1cs, the ulcer a.~c.ume~ 
the indurated jagged appearance of a cancerous sore, not unlike the dce1> syphilitic sore 
nfter the breaking down of' a gummy tumor. It hai:;;, howe,•er1 a more indurated base and 
border tlian the syphilitic. 1t attacks men mostly of middle a~t·, but ] have had under 
my care a sweep only sen::nteen year13 of age1 with the hard form. l lnwe the records of 

thi~~(~~l~~~~Ec:~~~~;,:n~~~;.~'\fi::/~~~1~cit~~~~:b:~;/,~;cabnec~LG;~·adopt, nlthough Dr. Chec,·er, 
of Bo~ton 1 has proved that the tonsil may be successfully extirpated by cxternnJ incision 
('Boston 1\led. Surg. Journ .,' 1871). Its remornl from within BC'C'ms almost hopeless, 

;~l~e~:1:tet~r ~~ ~:~~~~:~~~;i~~~~~;~>~::~i
1

c~l ~:1~~;s~a1~~r~~::l~~;e~·~·lt~~:~1 ~;,'.~;~~~~d ~f;~ttcmpted 
. Dr. Chee,·cr pcrfOrmed his operation through an in<'ision made hPlow the a1~gle of the 

~~i~~~:~~:~f ~~;:~i~~};,~::::~~~;f~~~T::'i1T:!ri~l~·~5~~;~f~;fa.'~1~D~:.~~f~;~u~~~i 
H • 
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pharynx was op<'ned. The finger of the operator was then e:.wf'pt round the diseased ton-

~!!.~:~~ 1;1i~:t~~~!c~~·c';~;s a~~~~f~~~te~ s~~~/~~1~~-:;1::~:n:~·~:;·;~~v~~~~ug},1 .{~1~~ ~:C~~~~:::~,a~~1~~ 
Dr. Cheever, "with which the tonsil can be enuclentC'd with the finger is surprising." 
This operation may probably be justifiable and beneficial in tho:oe cases before the glands 
are too far in,·olved. For further information on this subject, reference may be madt~ io 
the article "Amyµ;dales, No. 2," 'Dictionnaire de MCdccine,' 18GJ, and to Poland's 
article,' Brit. and Foreign Review,' April, ll:S72. 

CHA P TER XIII. 

D lSEASES OF THE GU MS, JAWS, TEETH, PHARYNX, AND <ESOPHAGUS. 

EPULIS. 

Urrn1rn this term epulis are included, rightly or wrongly, most of the tumors of the 
gums-hypertrophic, polypoicl, or diffused-simple outgrowths from the gums, due to the 
irr itation of a carious tooth or stump, papillary, fibrous, fibroplastic, mycloid, epithelial, 
and cancerous tumors. • 

The true or fibrous, fibroplastic, and myeloid f'pulis (for these clements enter in d ifferent 
proportions into all the benign forms of epulis) are di::ea<::ts cliicfly of the periosteum (Fig. 
209), and arc rarely cured without removal. At timt:s, however, they invade the bone 

Frc:. 209 . F10. 210. 

(Fig. 210), the endosteal membrane which lines the bone being continuous with the 
pcriostcnl conring it. They may appear as simple fleshy outgrowths of the gum about a 
tooth, and dc,·clop into a large mass of a firm or semi-elastic ti::Hte. At a later stage, 
this mass may ulcerate and break down. 

FIG. 211. FIG. 212. F10. 213. 

Front view of tumor of al11eolue. Due to l1y- Odon tome after removal. Section of odontome, ~bowing expaod-
pertrophy aud dlla.tatiou of tooth faug . edthlckeoedrootoflnclaortooth. 

In exceptional case!l, a tumor that appears to be an epul is, results from the abnormal 
development of a tooth; this was the case in a boy, ret.11, from which Fig. 211 was taken, 
the expansion of the ;:ihrolus h:wing arisen owing to the development of nn odoutome of 
the root fang of an upper incisor tooth which had been µ:rowing for three or four years . 

Fig. 211 illustrates the swelling of the gum before lhe remo\'al of the cfocac:.e; and Fig. 
213, a section of the cxlontome. l\ly friends, Messrs. Sa.her and Moon, informed me that 
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thi;; i~ a un ique cn~r . Jn the diagnosis or such a. case, the protrusion of the crown of the 
tooth becom<'S a valuable µ;uiclc. 

T1u:.\T,u:xT.-The rcmo"al of the disea~e, of the teeth or stump~ thflt are involved in 
it as well a;; of the bones with which it is connected, i;; the only sound practice to adopt. 
A l?OOd pair of cutting pliers, which will nip off n;; much of' the alveolar proee.ss as seems 
in"olvrtl, is the bc:st in:strument to use, a !'mall hand l:':lW having marked out vertically the 
limit of the incision. 'ff hen the bone is not rcmo\•cd, a return of the discu~e is almost 
certain. 

A cancerous cli.sea~c of the g-ums puts on preci~ely similar appear:inc<'s to those seen in 
similar disea:'es of the faucrs, face, or tongue-an irregular, excavated, ulcerating surface, 
dischargiuµ; foticl pus, a;;sociated with pain, and glandub.r cnlargenwnt marking its truP 
nature. Most of the cases of cancerous epul is are epitliclial. The benign form of epulis 
is t,re nerally an affect ion of young li fe, and the cancerous of the old and middle.nged. 

Polypus of the gum or outgrowths of gum structlll'c, are due to the irritation of 
carious teeth or to uncleanly habits. T hey can be cured by the remova l of the growth 
and its en.use. 

Vascular tumors are met with on the gums and generally found between the front 
teelh . They are ~omelinws but not ahrnys associalt!d with carious teeth. The outgrowth 
is u"ually small and more or less pedunculatcd, bleeding on the i:;liglitest manipulation. 
The va~cular tumor Ol'Cn"'ionally present:; more the features of a naJrns. ] have destroyed 
many of these growth' by means of the ~ah·anic cautcry with success, but they can be 
removed by the knife or any caustic. "'hen a carious tooth appenrs to be the cause of 
the disea~e it should be at once removed. 

Abscesses about t he gums are very common, and are frequently the result of 
di~ease of the tet'lh. Dentists tell us, howe\·er. that the~c gum-boils rarely induce any 
cli~ease of the bone, though they ~omctimes arise from it. 'n1en connected with a carious 
tooth, and are of loup; standing, nothing but the remornl of the tooth will eflCct a cure. 
" 'hen a~~ociaied wit Ii di:-.ease such as" necrosis" or death of' the bone, the remonLI of the 
dead portion is an abs.olutc necessity. 

);i"ECROSIS OF T ll E J,\.WS. 

This is a. common affection as a consequence of one of I.he cx:inthcmata, or some other 
fever, and is now fairly recognized. 1t is more common in children than in adults. As 
a rule it app<':-i.n; on the decline of the fe\•er, with pa.in and swelling about some portion of 
the gums, and rapidly pa~ses on to suppurat ion a.nd death of lhe bone. The necrosis, 
however, is generally confined to the alYeolus, in exceptional instances only it involves 
the body of the bone. Both jaws are equally liable 10 the affection. In the 'Gu.r's 
IJoi;p. Heports' for 18G9 J rf'cordccl a series of' cases to ilh1<:.tratc these points. In one 
ea~e, narrated in drtail, that of a woman ret. 2.), who in infancy had lost a lar~e portion 
of her upper jaw after mca~lcS-thc lower jaw had grown up to fill in thP. deliciency in 
the upper. lt was nearly one inch higher in it.:s vertical nwasurement on the right side 
than the lf'ft; if seemed. indeed, as if the lower jaw had grown upwards for want of the 
regulating influence of the natural pressure which the teeth of the upper jaw must exert 
upon tho.se of the lower when in contact with them. I ha,·e recently seen a similar ea...;:e 
where the incrrasc of growth had ta.ken place in the upper jaw, in consequence of a defi
ciency in the lower. 

Necro;;is of the jaws, a;; a result of the phosphorus poison, is now rnrcly seen, in con~e
quence of the common phospl1orus being less frequently employed than form~rl.y in the 
making of lucif'er matl'i1cs. Dr. Bristowe, in his report to the Privy Council rn 18G3, 
clearly showed that it is to its influence the disease is to be attributed, the amorphous 
phosPhorus being liarmless. The first notice of the affection in this country was by my 
colleague Dr. " rilks, in the 'Guy's Hosp. Rep.,' 1847, pn.ge I G3. The disease is acute 
in C\'ery R<'ll~C. It may in\'olve a pa.rt only, or, the whole of the upper or lower jaw, ~oth 
serming to be equally liable to the affection; but in the majority of cases, the t('eth of the 
aflCcted bonf' ar<~ mor(• or l<'.s~ diseasP.d or deficient. It is a. rare thing to find the disease 
in imbjf'ct:. who ban~ sound teeth, or in those who have a complete set. Some openings 
down to tlic hone either through carious or deficient teeth, appear to be nece~.sary to 
enable the phosphorus funws to act upon the bone. Dr. J. w·ard, of .New York. records 
a ca~e in whirh thr whole botw diccl and was rcstorPrl. 

The disen~c begins for the mo:,:;t part by a general aching of the teeth, followed by rapid 
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suppuration and necrosis of the affected bone. Tlic constitutional are usually as severe ns 
the local symptoms. 

Xecroi;is may also take place in<lepen<lcntly of any of the cau~es already alluded _to, 

~1'.
1

1~,:~~~:rr::,~~~~ "::~~:~,:,~;:;;~,F;~~·:1~;~:i:::~"~,1'~;~~~~~:~:::r~~~·7~~~1:·~. ~~~~r:E~:'.~: 
vert ing the assertion of Stanley, which has been re-

Fio. 214. pealed by others, that necrosis of the upper jaw is 
rare. It may show itself at any period of life. I 
have seen it in an infant a fortnight old, although it 
is more common in the young and middle-aged than 
in the agc<l . Jt may :ittack any portion of the bone~, 
and even the condyloid proc1·sses of the lower jaw may 
die and be removed, leaving a movable jaw by the 
spontaneous formation of a new joint. The child, rel. 
8, from whom I removed the bone here shown (Fig. 

rr:~r:1~~ 1 ~! ~;~:: ~:;11::;e::::t!0:r ~~~r;:~ ~!~ )1~e0,~c~~tc~~1°~~s:~~~.~~:'~~·:i,'r,~l~ G~J'.;s ~-i~s~~~~e~:.~ 
,ub1equeu11y beiug perreet1r regnined. for 1869, I recorded another 8im ilar case. 

Necrosis of a bone is always preceded by symp. 
toms of inflammation, su('h as swelling and pain, followed rapidly by suppuration, and the 
formation of sinu~es leading clown to the bone. which may be felt by a probe. A single 
sinus below the jaw or in the neighborhood may be due to the presence of a diseased 
tooth. 

TnEAnrnNT.-W'hen dead bone can be detected, either in the upper or lower jaw, 
there is only one form of practice which ought to be entertained, and that is removal. It 
should be removed, too, with as little disturbance as possible to the soft parts, or to the 
new bone.forming ti~sucs, such as the periosteum, and by the mouth. 'n1en this latter 
practice is impOS:'iible or impolitic from any cause, the surgeon should take e,·cry care that 
his external incisions arc made where afterwards they will be little seen. 

In necro~ i s of the upper jaw. the bone can nearly always be removed by means of 
incisions made beneath the cheek. An incision through the check never seems necessary. 
ln necrosis of th(' lower jaw, when incisions through the integu ment are demanded, they 
should be made below its lower border. 'nrnn the dead bone is fixed, or mthcr before 
it has been thrown off from its attachments and before a new ca.sing of bone has been 
formed, all operative interference must be condemned, particularly in the lower jaw, as 
there seems little room lo doubt that the muscles, acting upon the new bone before it has 
betome consolida1cd, may alter its shape and produce clcformi1y. Lndcr these circUJ~l· 
st~rnces, the surgeon should content himself with ~ecing that nil pent.up pus has free exit, 
by lllt'ans of incision~ through the gums, also that the patient's mouth is kept as clean as 
po&-ible by frequent washing, and that his general condition is maintained by means of 
tonic medicine and nutritious diet. 1\.,.hcn the necrosis is confined to the alveolus in 
whicl1 the kmporary teeth are situated, ~real care should be takt'n that thf.' parts beneath 
are not disturbed, and that the permanent teeth arc not interfered with. Enn when 
t::xpo::-ed thc~e permanent teeth need not of neces~ity be rcmo,·ecl. Jn young: patients 
where much loss of bone has taken place, it Sl'Cms desirable to ha\C some artificial ~ub:;ti . 
tutc 1 in order to prevent the occurrence of such an O\'ergrowth of the opposing jaw a.s 
took place in the cases already referred to. " 7here the antrum is exposed by exfoliation 1 

much mny be clone by the dentist IQ fill in the gap. A few year::; ago, l\lr. Salter ,·ery 
ski lfully adapkcl a plalc with teeth to the upper jaw of a woman in whom the anterior 
wnll of the antrnm, with part of the ah·eolar procc8s1 had exfolin.ted. At times also, the 
fistulous opening takes place externally; thus, in 18G.J, 1 was called on to treat a woman. 
ret. 3-1, who nine years previoubly had hnd exteni:.i,-e necrosis of the upper jnw, and, as a 
consequence, a fistulous open ing the size of a s ixpenct! was left below the right eye, rom· 

:~11·~~1<1L::·~~1c~~·;~cc\Zv~~i~li1d t~i1~~'~11: 1~~~~~~- V~ai:~'~~ 1 11)1:rti~1t:·;,1;~~ne~~;1~~::n~0t1;11~e~~~!, '~~~~i:11~ 
free subcutaueous incisions, pared the edges of the flaps, and brought them together on~r 
the opening in the bone. Good union followed, and the deformity wns remo,·ed. 
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Tu:i10ns or Tll E JA ,,·s. 

Rome of the most remarkable tumors of these bone:;:; arc due to hyprrtrophy or hypcro~
tosis-the lower j1.iw with other bones of the face and head bl·in~ :,.::cnerally inrnh·ed. )fr. 

~~,~=·~!~it~i:~tc:l-;n~5\,~1;1 n~a~~· ~~r:~i~~~~c~!·1::~~~1111:!~i~:·ci!n~;~'''~~~:~~i~~:~t~~e~\ 1~ls~~':!~~~~~ii~·~i 
Societv in 18GG, and which he described with all minuteness in the' Transactions' of the 
year. ·The disease is usually symmetr ical, showing itself' ai;; a uniform enl::irgcment of the 
bonrs inrnlved-t he uppe r jaws projecting as two large globular mru;ses. 

Cystic disease of the antrum.-This is a Fipccial atfo('tion and often connected 
with irregular den tition i though how often ha~ not yet been clelermined. 

S11ppm·ation of the cavity is often clue, tloubtless, to an extens ion of inflammation from 
the teeth, and mny arise from a blow or some other cause. It is known by f:.evere local 
pain, extending over the face and forehead, local SWl'iling, and <•xtreme tcndernPss, the 
constitutional symptoms bcin~ often very seve re . " rhen pus lias formed there may IJe 
rigorii, and tlie abscess may burst either into the no~e or into the mouth hencath the 
cheek-the antrum, under these c ircumstances, becoming much disknded. In rare case~ 
it may make its way through the cheek, and in one where this occurred. an opening into 
the antrum the size of a fourptmny piece wa.1' subo;cqucntly fo1111d 1 on making an inci!'ion 
down in the bone benenth the check. In neglected in-.t:rnceR, the floor of the orbit may 
be displaced and \·ision interfered with or even destroyed. ( Vide Salter, 1 ~(ed.-Chir. 
Tran:;.,' 1863.) 
Tnt:.\.T:\IEXT.-"~hcn suppuration hris becn made out, the antrum shoul1 l be opened, 

and if its an1erior wall be expanded, an opening may also be made iuto it without fonr at 
the most projecting point with a trocar or other i:;liarp instrument. The relief given hy 
these means is ,·cry signal. Jn one case of a lady that came 111nk•r my care some years 
ago, it was instantaneous and permanent. ,,~hen dise:v•c<l tt'etlt are prt>:;cnt i!1 the bone, 
they should all be tested by a sharp blow, nncl the 111081 tenclC'r r('mo,·cd. A JC't of ether 
spray on each tooth will prove an admirable tcRt, thr cold scnrd1inµ; out the slighte.::t 
diRease. Jt is ne\'er advisable to remove sound teeth unle:::s some evidence exists of their 
ah-coli being diseased. In a.II these cases the ca,'ity must be kept clean by syringing. A 
chronic ab::;ccss in the nntrum may be so insidious in it s formation as to induce the suq?eon 
to belic\"e tliat a tumor exis ts. Liston gives an instance in hi:-:. ' Prnctie:1l Surgery' of 
8ll<:li an error, in which removal of the jaw was attempted. Jn all tumors of the upper 
jaw, the probability of the presence of a hrge cy:<t should never be f'orgollen . 

Hydrops antri is now a well-recognized alfoction, am! is characterized by a gradual, 
painless expans iQn of the bone, rarely producing other symptoms than those due to mecha
nical pressure. It encroaches on the nose, and causes obRtruC'tion; on the orLit, and prcs~es 
on the globe; on the mou1h, and produces bulging of the paJ::i.te; and, on the check , so 
as to c:w~e deformity; indeed, it is often because of this, that the patient is induced to 
seek advice. " 'hc>n the expansion is great, the shell of bo1w mny become so thin as to 
crackle like parchment under pressure. This sensation may be yielded by pressure upon 
its external or palatal surfaces. M. GiraldCs, in 18!}3 plontyon priz1:), was the first to 
dc~cribe these cysts with clearness, ahhough l\lr. " r· Ada.ms h:id preYiously recognized 
them. ( Vide 'St. Thomas's 110:.pital Museum Catalo~uc.') The old surgeons looked 
upon this affection as the result of obstruction to the :lperture betwren the nostril a.ml 

~~t ~~:~11~ 1~1~~~·.d il~~~ti~~c~:~t tl;l~t~i:7:g~,e~~~d~u~0 t~ 1~~~~~i~~1:1d 1 ;:~~c1i1:, i~l~t ~~~~i~ ~~s~n~~1o~;:n11~~ 
nrncuus lining of the :rntrum, the affection showing itsdf as a Ringle cyst, or. as a cystic 
1h.·g:encration of thi s tiRsue. Giral<lCs regards these cysts a:. dilatations of the glandular 
follicles or the mucous membrane. The fluid contents of' these cysts nrc always viscid, 
oeca~ionally l'h:i~r, !Jut mostly bloocl-stainecl, som{'times purulent, containing cholrsterine, 
but ne\'er pun• mucus. J have recemly, however, had ;t case in:~ boy ~1»!. 16, with )fr. 
H. Phillips, of' Leinstcr Square, where the fluid was se rous an<l blood-stained in a liigl1 
de1?rce. 

Dentigerous cysts arc, clinically, closely allied to tho~c ju!l.t described; p:ltholo
gica ll y tlil'y may dittCr; but there c:rn be no doubt that the cysts arc connected with the 
kelh, which arc in some cases fully de,•elopNI, nnd in others imperfrctly so. They are 

f ~~~~<!ni:i u~0~ !::11~ 10~s~sa~;I ~~~~~~r ~:~~·,s .i n ~~~~1t~~t;~1n h'~~i ~;et~~~ci;~n
1

g~~~~~~y1i~~n~!\~e~ ~ \~,;~t I~ ,8~~; 
~;~:!~l{'i1:11~:r1~1~~',~~c~ 11 o~::~it~:~~llt;l~~~~\~fl:g btl~t ag::1~g;i~~z!0t1~~~ ;;;~:11:1ti~n~~~~,;~~;~~! 11 ~f s~~~~ 
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rD:!:'i:~:~~~;<~:~.:;~\.~i~l~~7~;;,;~~:~!.~!~:-~.!:E~::;~,r~~~~~:~l~~,.;;1~.~;;:;~:::;~,:~:;~~o~:~~ 
~!l~~t 1~~~t~o11~~~:. ~~~c::et~ f~~~e c:::~\~ ~~·: )~C~l~.~~' ,:J~i~l/ "~11~';.~ !~~!lt~1<;11cld1i·~~~~~~~:~t i:~n~ ~:.:111::;;~ 
fluid. She applied lo me for a bony preje~tion of the cht•ek, that was clearly the edge of 
the alveolar proce~s of the upper j:!w, the bone above !Laving become absorbed by the 
pressure of the cyst, thus cauiiing a cup-like <lcprei'...;;ion. She had had all her teeth 
remo,·ed at differnnt times by dentists, under the impression that the disease was due to 
them. 

The dentiyerrms cysts are found in both jaw~, and are almost always connected with the 
permanent teeth, rare cases being reconled in which the temporary were implicalCd. In 
this affection, the teeth fa.ii in development and remain within the jaw, the tooth, acting 
as a foreign body, setting up irritation, (md causing tile cystic affoction I am now con
sidering1 or some solid growth. Thus in a boy :.ut. G, who c:tmc under my care some 
years ngo, a cystic enlargement of the jaw of three years' development existed. It 
encroached on the orLit, mouth, and cheek. I made an opening into the anterior wall of 
the cyst, making a window in the bone, and, through thii;;, an inci<:or tooth was seen with 
its crown upwanls (Fig. 21.i). The tooth was remo\·ed and a good recovery ensued. In 

FIG. 215. Fie;. 216. 

g 
Toothueeenthroughoponiugin Natural size ofioothwheo 

upperjw.w. 

January, 1872,] treated a simihir case in a girl, ::et. 17, 
sent to me by l\lr. S:dtcr, who ha.d had lll'r mH1cr ohser
vation for two years. The disease was in the right upper 
ja\\' 1 and the right canine tooth was deficient. I exposed 
the ca\'ity and rcmo\·ccl the tooth (which w:ls growing in 

~~\'~!~~1o~·<:T~~!1 ;ir:1~1t~~.n l~ll:·::~~~~~1~0w;~~:!s)~:~ .. g~~la'~~<i ~:n~?i·j~~:P:~td:!::::;.~:;::£! 
open one in the lower jaw, nncl remo\·e a tooth with sue- removed by the uephine. 
ce~s. On .July 21, J87J, l trephinc<l a tumor of three or 

~~;}~~r.
61

a~:i°::~~~ ~:: ~~~ 1i~;;~~);:\:1~(~ ~!:1~~\~!<lf:r::; i~0~ ~a1;1~~~=,~~o~f1 ~\~l~ic~·,~~~~::in°: 
~~1\"~:11~:.,~~~11~~1~:\\~:l{ f1~:~~· Jc1n~~ger~~:· cj·~~~e;·i~~a~tf.~l;e~~~;~ ~;.a~l~c s~7\~~~:.1· ~:~im~~a:: 
~~~~~yt~1~n~:~~ p~~l~~n ~l1~e~l~~~~~o~~ ~~~et:1:wj~:·\~:';1i~:~H~1:~:~>~1~~1:~~1l~o~~.e,c~::~ec~~~;·i1~: ';:r~ 
well, therefore, to make <Ul exploratory puncture for the purpo:;c of diagnosis. \\~!um the 

:::~:•:e~:•:~~~r:j~l~;,~t~~::~~~~~~~1~f,~ 1~~·:;;,~,~~:;\~~ ~~~·~1:,~~:~~~;15tl;:~~~l::~~~~~~:.:; 

~r~~;;~Iif ~~~f i~J 411~1~b~~~j~~~~~;~f~ 
mui'eums too truly t"stify. 

wh~~~t!~:~~~s tl~~~~~1~ j~\~i~f!i~e~~:ii~:i, ~~.u~., fo~·11o ~~~~-1~1 :01~:1 !!~;:~~~~~e~~1~0~:7 1 tli1: 
jaw clearly originating in a malplarecl tooth which was growing from the posterior part of 
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the orbital plate of the hone; one or two cysts existed in the growth, 
eno11:?11 to allow of' its bcin~ called cystic. There was no po:-<i;ihility 
of makin_!!: a clin:?;nosis in this instance; such examples are Hry rare. 

Tumors of the jaws.-Thesc are of dittCrent kind~, !;imple 
and malignant, conm•eted and unconnected with tel'th . \Vhen in 
the antrum, their dental origin should be !mspccted, but in both up
per :md lower jaw~, solid tumors of all kinds h:i,xe been found with 
teeth a~ their centre>.~ . 

Polypi of the antru m-ns nre those of the nosc-::m.' occa
sionally met with, ::rnd 1hey show thcm~elves mostly as projections 
into and through tl1c nostril, the tumor making its way through the 
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FIG. 217. 

nac;al wall of' the nntrum 1 an1l, at the same time, generally expanding Dcuti~erou~ t111uoror 
iLs fa<:i:il wall. ] have seen four well-marked casf's of tit is sort, nn<l the jaw. 
in two the whole mn~s waf' remo\'cd through the nostril, wlii('h was 
laid open, and 111n1C·d back. Jn the third. the cheek was rcflcctC'd outwards at the same 
time, and a largr openi11~ made into the antrum allowing- th<~ surgeon to scoop out the 
growth . Two of thrc;e case~ orcurrecl in the pm.rt ice of Mr. Cock, and two in my own . 

T umors of the upper jaw.-"reber, quoted by llca1h, informs us, that in an 
an;ilysi~ of 30i ('as<•s of tumors of the upper jaw, more than one-thin.I of' the whole m11n
bcr tll<LY Le !'Ct clown as sarcomatous simple tumors, onC'-third as osseous, and less than 
one-third cancero11s, the myeloid being included in one of these groups. They may grow 

:~;a1::·~·;1,~'~r,.r1~'.~t ~~~· i~ht~ieb~~:e 0/;1 1~~~0:;.~~\:1 ·ctis~~~~~ 1:u~~e!:1~;!g:~11~~1~gii11~; 1~~· ~~~u~~ ,~~% 
of its wall:.:. "'hen they spring from a ::;urface or plate, the tumor will project from it, 
leaviug the other 1'urface unaffected. The fibrous in all itc; forms and the osseous are 
rnm:illy of slow growth. They are often painlcs1', and trouble only from their sizP. The 
fibro-plastic, myc·loid, :-ind cancerous are of more rapid growth. The fibrous or fibro
plastic are u::;u:dly periosteal growths, the osseous, myl-'loid, and can('erous cn<losteaJ. The 
<:artilaginous are v<•ry variable in their progre~s, now very slow aud then rapid. They 
are chiefly of the mixed kind, fibre tissue largely predominating in tumors of slow forma
tion. They fl'equpntly involve many bones. Sir J . Paget ('Surgical Path.') states, that 

Fio . 218. 

i.:ochondroma.ofupperja\v. 

Dcloraopera.t\011. Model, Guy's Hosp 
l\lus.,381". 

Model, Guy's Hosp 
i\luii.,3!il•. 

in the 011\y case on record of enchonclroma of the upper jaw alone, the disease was removed 
Ly :Mr. :J\forg:an-late or Guy's-from n man :ct. 21; the tumor wa~ of the right maxilla 
and was of niuc years' ~rowth . The patieut survived the operation seven years. lt'ig:.::. 
218 and 2UJ i\luJ:;Lrate the case; the first being taken before )Ir. :!\Jorgan's operation, anrl 
the ~(·Conti after the patient's death. Dr. l leyfoldcr, of' :;\[uuieh, says, however, that he 
foun1l ei~ht J:mclt cat'l'S out of' -150 of disease of the upper jaw. 

~:~~~i~i~~'.:'.:·~r!rjt~:~~r~~:f J:;:t 1:.if f~;~~~i1r~~Jiif ;:~~:~:~:.::i:f.~::;~~~;;~~r ;Di:T~:f ~· 
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alone, rcquirC'.1:1 exci,.ion. 'Vhen the alveolar proce~s is alone impliratecl, the other por
tions of lhP hone 11H1st not be touched. \\'here po~"iblc, the palate plate should be pre
scn·ed, and it i~ bad surgPry to interfere with the orbital plate without nn a.b!<.olute neces
sity. 'nH'n the whole Uonc is invoh·ed in the disease, it mu~t be removed, but i,mch cases 
a:·e exceptional. Jn m:rny ca.;;;cs where the dist!ase originate.;;; in the antrum, a partial re
moval of the bone will suflice, if the surµ:eon can at firRt only lay 01lCn the cavity and find 
out the ba~c of the growth. For perforating the antrum with a view to exploration Sir 
'Y. Fer,gus1':on rec·omnwmls an onlinary carpenter's gimlet. 

Operation for the removal of part or the whole of the upper jaw.
The incision now almost. uui,·ersnlly adopted for the removal of tumon; from the upper 
jaw is the one of Sir"' · Fergusson (Fig. 220); as by it all the necessary room is given 
to remove even the largest growth. The facial nerve and artery are divi<led where, by 
their size, they are of small consequence, and the scars are so placed as to become almost 

imperceptible. Jn tumors of moderate size, the incision 
F10. 220. },10. 221 . should be carried through the median line of the lip into 

i 
the nostril, when, by raising the no1':tril and retracting 

~ 
the cheek out\\.\Jcl~, .lbundant 1oom is obtarned 1\'hen 

)\ mo1e room is 1equ11ed, the opcra1or may extend his m-l ~ c1s10n roun<l the .1la mcl up the Sl(le of thl" no:;c tO\\ards 
~. 11 !he 1nnei ranthus,and 1f tlus 1s st1ll 1nsuffic1ent, ,1 third 

\ .,- rnc1s10n mn.y he m,1de fi om tl1c te1 mmat1on of the 
/ (-...... "- 1 second along the lower border of the 01b1t 

1 '\'- < ta~~!~e}~~1~C1~1~~~1~r::n~13ca;7~~~'\,~~~n 2:~~:~~1\c::i"~~ Fer~u111ou 111od The doued Hoe, a, 
11iou tor remo1·a1 of Gen11oul'11 Inci sion; b, osteo-chon<lroma, of twelve years' duration, invoh·ing 
upper jaw. Llzar'• and Llaton'11. the f'aci:.l.l an<l palate plates of the supl'rior maxi!Ja . 

The dark line indicates the incision rna<le; the dotted 
extra line that which mil.y be required in exceptional instances. Fig. 221 illustrates 
Gensoul's and Liston'!i method. 

In some cases, the ala of the nose alone may be turned up. l rcrno\'ed a fibrous tumor 

~~~:~ilg.j~1;~~l~nt!1i:i~1~~~!~i~~;c~(~e~1f'n~~~e~ld~~i·i~:·t:~~~:~~tb1~~~~~e!: 1 ~~sf;f~~~1~~i~~ 11~ 1~~~)0::~1 :~~: 
tumor, nil bleeding Rhould be stopped by ligature or to1·sion . Assuming ihat the whole 
bone has to be removed, the incisor tooth of the affected side m11$I be extracted, :ind the palate 
plate of the upper jaw with the alveolus divided with a fine saw (Fig. 2:2:2) introduced 

FIG. 222. Fw. 223. 

Lion forceps. 

into the nostril. The ma.Jar process of the maxillary bone is then to be partially sn.wn 
through, as well as the naMI proct>ss of the superior maxilla, their complete section being 
made with bone fo1·ccps. The tumor should then be seiz<'d, the I.ion forcl·ps (Fig. :?:23) 
being employed, and the whole wrenched off, bone forceps and scissors being rmploycd to 
complete any section that may be required. The infra-orl;ital nerve should be di,·ided 
with scissons, and the soft palate left as little injured as pos~iLle. If any portion:; of the 
disease be left they can now be rC'mo,·ed. All bleeding vessds nre to be treated by liga-· 
ture, torsion, nclual cnutery, or styptics, and the parti:i carefully brought together with in 
terrupted sutures. 

'Vbe11 the disease, says Hen.th, is of less amount and the orbital plate not i1wolved, this 
should be preserved by ('nrrying fL saw horizontally belou· it; and if the palate be not in-

:~~:~d{t.thisi:~1~~ . ~~Ul'.~~:~~l~a~~~.rS~~ t~=rth~1 ~i;~~a~~ ~;:~~;:;gb: C~~l~I~~;[ 0~1~\i·~~~llt~~~~=~~ 
tre towards the circumforcnee, so as not to remove healthy structures 1m11cecssarily, and 
this may be readily a(;complishecl by means of the m::rny forms of curved bone forceps with 
which surgl'ons nre now familiar, aided by the go11ge. 

Jn a ca,.;:.e of mydoid discas{' of the upper jaw in\'olving the whole of the hard )l:llate, I 
peeled off all the soft parts from the bone, beginning at the ah·eolus, nn<l, having rcmo,·ed 
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the di~ca!'e<l bone 1 brought them up again in position and fixed them to the mueou.5 mem
brane of the dil'ek where it had been separated from the bone. By this means I pre
Sl'n·cd the roof of the mouth from the first, and, what is more, C\'Clltually obtained an 
exrdl<·nt ll('W palate. The pra('ticc is probably worth attempting. 

Tumors of the lower jaw grow to enormous dimc11sions;, and palhologically are 
'\"Cry similar to those of the upper. The fibrous in one of it s forms is probably the most 
common, the perio:..teal tumor being more frequent than the endosteal. The latter may 
OC('UPY the df'ntal canal as illui"tmted by a case or l\Ir. Co('k's (Guy's llosp. l\lus., IOflF~), 
in which the dental nerve passed through tl1e tumor. The pcriosteal p;rowth is often an 
epulis, and a good example of this form is r{'pre:sentcd in Fiµ.:. 20!J. But a more typical 
example of' a true pcriostcal sarcoma which l remo\·ed in 1872, from a girl .:ct. :20, is 
illrnstrate<l in l;'ig. :22·1. The tumor wi.is of three months' growth. lt returned tliree 

Perioatealsarcomaor lo\verjaw. 
Extorualaapcctoftuinor. 

months after remontl, and de~troyed life by suffocation, ha\' ing grown to the size of the 
pntient's head. l\licroscopically the tumor was a spindlc-c<"ll periostcal ~arcoma. One of 
the largest fibro-crllular tumo1·s of the bone on record occmred in ~Ir. 11eath's practice, 
and is illustrated, with his permission, in l!-. ig. 225. It was removed from a man rec . 32, 

Fw. 225. }'w.226. FIG. 227. 

Flbro-cyellc dl~ea.•eor tho low<"r J•"v. 
Guy•sJloap. Mus.,Drawing4•'. Key's cue, Guy'allo5p.llu1.,l090'°. Key's 

during life ca~e. 1'uworafter removal. 

and the disease was of eleven y(•ars' growth. It. weighed 4 
lb. G oz.; the man died from exhaustion on the sixth day. 
Fibro~cystic tumors of the lower jaw are very com

Fibro-ce11u1ar tumor or 1hc lowcr mon, and ha\·e the same clinical history and aspect as the 
Jaw. Mr. Heath'" case. cystic tumors to which attention has been already directed. 

The m01't beautiful example on record is that which was re
moved by the late Dr. Button of tile Hichmond 1 Iospita\ 1 Dublin, and is illustrated in 
llL':tlh 1s Oook; it wa."! made up of c_Ysts of' nine years' growth, and in a yonng woman 
only 20. A yd more remarki~ble case was operated upon by Mr. Key in HU I , in n. hoy 
a't 1:1 (Fi~s . 22G, :227). The tumor wa!' of two years' growth and painlrs,.;. )Ir. K ey 
1-emo\'(•d the whole by sawing through the lower jaw just below the angle on each side, 
anti a g-ood r<'conry cnsu('{I. 

Cartilaginous growths are uncommon, and occur in early life, and as nlreacly 
~t:il<'d an• pcriof:ll'al and c11do:iiteal. A fine example of the latt<'r can be seen in Prep. 

f1~ 1 s:\~l:~o~1 ~h
1

;' <l~s~~~:~ 11::~pbc~~1~·~,~~l1~~J~1~~~·r J~~;'e r;i~~:~d ~:1 1 ri1~\1:~~:~r~t~:~11:1 ~11:e re~·b;~~ 
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cartilagi11ous substnnre is sern to be placed between th<' platrs of honf' of the jaw, the 

tce~~~~~l~~ \~~~;~(:~~('o~o'i~~:tlil~l,:8 ~~~;,·:!l~ul ;1~1;:!:~~i(~i'~:~~ !~~:~~~'.~~:;~."' s rl'~1~~r~a;;~ ,;is~: 
Thomas's ::nuseurn a ~pccimen of this kinfl which ''as rrmo,·e1l liy :\Ir. Cline. Bone 
may, howc\'cr, oec·ur af' an independent growth in the form of' cancl'llatcd or iYory exostosi~, 
whi('h may sonwtimt•s grow to a large ~ize or <'au~e otll('r 1rouhle~; hence, in :!\larch, 
l ~i7, ] had 10 n'mO\'C a portion of the lower jaw from a lady a~t. 50, who had ha~l an 
exosto~is growing for twenty years from ii~ inner surface nt a point corrc!<poncling to the 
rig-ht bicuspid and canine teeth. The growth had not ginn rise to any trouble till Lhe 
soft parts coYcring its apex had begun to ulcerate, when, from it!l. roughened smface, the 
bone so irritnled the floor of the mouth as lo set 11p u\c(•ration which wa~ thought to be 
cancC'rou~. I removed the exo:::tosis with the bone and then reached the supposed canc<~r, 
which I i~olated hy nce<llcs pasl'ed through the bnse of the growth, and removed by mcan!i 
or tlH· galnmic Ccra<:.cm·. A good result followed. 

Cancerous tumors arc usually endosteal, and numerous are the ca,:es on record of 
tlie nffottion . They arc mt>t with in children and adults, and rarely arc of the liard kiud 
of cancer. They µ:row rapidly but soon break down, in,·olvin~ ~kin and all adjncent parts 
in the disease i indeed, any rapid l!rowth about the low(•r or tlic upper jaw should be sus
pecte<l ns being c:inccrous. Almost all benign tumors nrc of slow growth. 
TREAT~n:~T .-Tumors of the lower jaw as of the uppt!r are to treated by exci~ion, 

which al' a large operntion is mo:-t succe.:::sful. I have on ei~hteen occa.sions remon:d 
large portions of the jaws with but one death and thnt wns from inflammation of the 
lung-s. JJenth !:'ays that J\lr. Cusack removed large portions in ~e,·en cases with only one 
fatal re:-;ult, nnd Dupuytren operaLCcl in tw<•nty with only one death. 8ir \Y. Fergusson 
al:-o informs us that his success has been very great, aml Syme antl Liston's success is well 
known. 

Small tumors of thr jaw, and particularly of the <1h'(•olus, may be rcmo,·ed from the 
mouth with good cutting forceps. 1f more room be required 10 manipulak in the mouth, 
an inci:-ion mn.y be made outw:uds or downwo.nls at the angle. On sc,·eral occasions I 
have obtained all the room l required by making a horizontal incision below the level of 
the jaw and a dis:-;ection of the soft p:nts off the bone. 

Mr. )founder hao;; !iltown that lar,!!/' portions of the lower ji1w the seat of tumor may 
be taken away without external incision after detaching periosteum by means of the 
raspntory. 

\Vlien a larg-e lumor has to be remO\·ed, it may readily be expORt?d by a curved incision 
carried nlong the po:-;terior surface of the tumor from abo,·e tlie angle of the jaw to the 
m('tlian line turning- tlie soft parts back. In doing this, the facial artery will be diYide<l, 
and it should be nL once .secured at both ends by torsion; th<' knife, .sn.ys Ferf!;usson, being 
so lightly carriC'd over the artery that it need not IJe divided till the flap is being raised, 
thus l'a,·ing blood. The laLial orifice rarely need be divided, and the inci:::ion should be 
stopp('d short of this m:\l'gin. The tumor having been expo~e<l, its o;;.urfaee must be well 
examined with ihe view of the remornl of the growth by cutting away the external plale 
of the bon(• which CO\'(•rs it in, which can be done by nH.'llllS of the :;?;OU~(: and bone forceps. 
This .step may be looked upon as wise un1lcr most cir<·ums..tane('S, e:-;pecially in doubtful 
ca~<'!', as a hrge numbC'r of tumors of the jaw, particularly the cyst~, may be scooped out1 

and reco\'l'r)' en:-;u('. Jf the tumor and jaw require cxci~ion a toot Ii must be extracted in 
front where the boue is to be dividf>d and a small :"aw applied; the bone ghould tlwn be 

~~:s~~~~~ ,:~;.~~ L~::~t ~:~~~ i!Oi1;~c1~:s~·i~n <~~~'i':: ~,~\\:·1~u~~~~~1~~ ~~:~:f,f,~~ ~~~e~l:~:fe d~;;;~i1;; ;~~! 
bone. When the cli::;e:i..-.e stops at the angle the saw and forl'eps art' a~:iin to be applied 
nncl the tumor removed. \n1ere llisnrticulation is rNp1irctl on acco11111 of the "xtcnsion 

~!'at~;~, ~i1~~~f11o~!~(~Ja~;1~n~;~~·i1~~o::~~\11;edi~~~:~:~~~:~ ~of a;h~ ~(1::~1%t~~~ ~~:~51~f:~l P'.~l~:s:~\;~~1;.\~ 
may then be twi8tl'd out, the knifo diYiding cautiously such ligamcntou~ fibres as are put 
on ilie strekh . Fergu.s:-;on says that in doing this, he has found the con1\yle actually scpa-

~~~);jf ;JJiJ~i~~:~:1~~lf~~j~!!~{~'.~:g~~~ii;&;~~ 
removed, there is danger of tlie tongue falling back, nnd ca11.si11g suffocation i to pre,·ent 
this a ligature may be pn!isetl through tLe tip of the tongue and held during the operation, 



DISEASES OF THE JAWS. 395 

ancl on the completion of the operation it should be fastened to the wound. The ligature 
shou ld be removtd on the ~econd or third cby. 

After tlv~ operation, a.II arterial bleeding shoultl b<• stopprd 1 a str1·mn of cold water o,·er 
the parts nrre..;ting any oozing, while the edges of the wound arc to Lt: brought together by 
intcrrupt<•d ~uture..;. Conrnle:-<cence is generally rapid and l"('COn'.'ry complete; the de
formity following heing too slight a.-. not to be obs.ened in many ca.,.<•s 1 thr imenal being 
filled wi1h dl'n!-<e fibre tis~ue. Bone is ne,·cr reproduced, but the tbsues soon become firm 
enou~h to hrar the support of artificial teeth. 

The half-sining po~ition is probably the hcst in all the~iC operations on th<' jaws; aml 
chloroform may be gin•n without foar. l•~or more details ron neeted wirh this subject the 
studl'nt may refer to Jieath's admirable '::\Ionogmph on the .Jaws;' Ferg-w•son's 'Sur
g('r.v ;' Li~ton 18 paper, '~fed.-Chir. Trans.,' ,·ol. xx. and his' P1·acL Surgery.' 

Disease of the temporo-maxillary articulation is rardy met with, more 
rarely indeed thun di::;cnSL' of any joint in the body. 1 have f;l.C'Cll only two cxampl c.5 of it, 
one in a woman, a~t. 2 I, who hatl had it for nine years, suppu rariou h:n·ing existed for 
six; sevcml s inu:-es ](•atling down to the joint were present, and the jaw was nearly fixed; 
dC'ad bone ;tppearcd to br pre~ent; tht' palient r<'fu~ed to have any snrgic.:a l interf"crence. 
The second case was n girl xi. IH, in whom Lorh sides of' tlH' lower jaw wl're completely 
anchylm:ed. Jn Guy':il llo:<p. )lu:-tum there is al~o a splend id specimen, .Ko. 1070, of 
complete ~ynostosis of the articulation. 

The 1.:a.:;es already quoted of necrosis of the condyloid process of the lower jaw, and 
reeo,·cry with a. l'=Ound joint. may here be referred to. 

Closure of the jaws may be caused by some spasmodic condition of the urn~rles of 
the jaw !:'ccondary to di~ease of the teeth, or the cuttiug of' the wisdom teeth . Jn the 
latter the mouth mu~t be forc.:ed open under chloroform, by means of thC' screw gag: or 
wedges, ancl the tooth remon·d, or, what is better, room made for it to come forward by 
the extraction of a 1wighboring- molar. 1t nu1y likewise be caused as indicated :1ho,•c by 
anchylo,;i~, or by the confral'lion of cicatrices e ithe r within or without the mouth . ln 
1''cbnmry, JH7~. I operated upon a woman, ::et. 43, who for thirt_Y·flf'\"Cll years had had 
her jaws lochil from ~Hlhesions betwt-cn the clwcks and gums. Shf' had li\' ed on liquid 
food for the ''hole of this pt'riod. l diYided the cica.crices and opened the jaws with a 
promise of' good reco\·ery. The condition had followed RC:trlN feve r. Dr. 8. D. Uroo;s, in 
his' System of' Sur~(·1-y 1 ' informs 11s that the latter caubes are tlie most common, and he 
allributes 1hc majority to the t'\'il pra.ctil:C' of gi,·i11g calomcl to s;~Ji,·ntion. Jn rarer cases 
1lie immobility is occasioned by i.rn os~eous bridge extending from the lower jaw to the 
tl'mporal bone, this condition being generall y associated with c hronic articular n.rthritis. 
"llowc\"f~r induced," wri1es Gr01'S, "the ettCct is not only in1.:011n·nicHt, srrious ly inter
fori11g with mabtication and articulation, bm it i~ often followed. <'~pc<·ially if it occur early 
in lifo. by a ~tunted de\"elopment of the jaw, exhibiting -itst:lf in marked shorteuing of the 
cbin 1 and in an oL\ique direction of the front teeth." 

'f1n:AT,IE~T.-"·hcre the cause is in the joint a11d cannot Le removed, as can dead 
bon<", the ~ur;reon m:iy attempt to break up lhC' adhe~ious by forcibly opt>ning the mouth 
under clilo1·oform, or di,·ide the bone below thP joint. " 'hen due to cicatrice~ and nodular 
pl1.1.:;tic mattn, littl e good has e,·er been deri\'ctl from their di,·i~ion ahhou~h in the case 
prcYiou~ly alluded to 1he prospects of a good re:;nlt arc ~atisfaetory . E"march, of Kiel, in 
a paper. On the Treatment or Closure of the Jaws from Cicatricl'S,' ltlGO, has, howe\'er, 
cl('~l'ribed an operation for tla· fo rmation of a 1ww joint in these c:\sc.:;, such opcrMion con-

t:','. ~~~1c: 11
1' j~\~~~1~1 ~ :~~ ~~ ~o~;1 :La~~ ~f ~~ 1~~·a,\ 11 ~~I ~o :';~~,;~~ \~~u 1~~·.~;? I 1~ ~.~~;:~~c~ ! :;~'Yl~f;l~~ a~-~ ~~~~h~I:~~~ 

tion, and the ~lll'C'c~s ha-, bcl'i1 euough to indicate it s gl'Cat Yaluc. It nw-:t be mentioned 
that about the 1-'a me year Hizzoli, of Bologna, performed a 80llll'what similar operation to 
E1'm:1rrh'R, dividing tlie jaw but noL remo,·ing: any portion of ii. 

of' ~1~j~!~~~~-;.~;l~~!~1:~~~:~~~~~~~~: ~1~dd~:1~1i~i:~~ 1:11':;\•:1~ei~1;1,!~~~:~:o~~1~\~;~~i1~~c /1~~,·~~~e~~'~f:1~ 

;;:::;~~~~.~::;~:~' ;i'.~·~:: ~:~~~·:~:~£~:]~ ·:::~ l~~~~i::~:·.;~~:~~~:.\;,~~,'~~:·1,:" ~~~:i·i:l:~~'.;~~~~~:~\1~ 
two or 1hr<·t• w1•Pk~. 

E~t~~~nr I:~:r~:~g)~lf~~;~~~~~f:.~~;F·C~;·~~.~.;~~;~~~~~~~:~
0

~~~:~~ .. :~:;~J,if 
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gfrc relief. I h:\Ye seen the upper jaw in two caseR of torricollis nenrly one inch less in 
it~ wrtical diameter than the 01>posite bone, and I lun·e alrrndy alluded tot\. case wliero 
the lower jaw was nearly an inch higher than naturnl 1 to make up for a deficiency in the 
teeth of the upper jaw and which had existed from childhood. 

DISLOCATION OF TIJE JAW. 

This may i1woh'c one or both condylcs, two out of every three ca~es being bilateral. It 
may be caused by direct violence on the jaw, but more frequently by yawning. Sir A. 

Fio. 228. 
Cooper tells of a case in a chi ld, where it was produced by the forcible 
introduction of an apple into the mouth, and dentists know of its 
bt:ing produced e\·en by the ex traction of a tooth . 

ln the donble dislocation, the mo11th is widely open, the jaw fixed 
and projecting, the lips separatrd, and, as tl. consequence, speech is 
very dilHcult. Dcglutition is much inte rfered with, and the saliva 
fiows from the open mouth. In front of the enr , a marked hollow 
will be perceptible, and above the zygoma, in the temporal fossa 1 an 
undue prominence (Fig. 228). Adams, of' Dublin ('Dub. Quart. 
J ourn. Med . Science,' vol. i), first noticed these symptoms, and Dr. 
R. " '·Smith(' Fractures,' l8;JJ) believes them to be caused by the 
H displacement and stretch in~ of' the fibres of' the temporal muscle on 

Di~10~~~~:~.r11;::~Jaw. th~ 1~ 1~\~C: s~·~i~~c~i~r0~1~~i~~:1 ~1f:!c~;1in is oblique, but usuaJJy directed 
•Load. Hosp. Rep.,' IS&I. towards the sound side instead of towards the i'njured side, as in 

fracture of the neck of the bone. In exceptional ca:oes, howernr, 
this is not to he ob:-erved. The other symptom.3 are ~imilar to those of double dislocation, 
the hollow in front of the <?a r being the mo!'t characteristic. 

Congenital dislocations h:we been descriLe<l by Smith, Guerin, L:rngenbeck, and 
Canton. Sir A. Cooper has also drawn a.ttf~ntion to sublu:ration, in which he assumed 
that the condyle of the jaw slipped in front of the interarticubr fibro-cartilage. It is 
caused and characterized by the same condition::; as those of dislocation, and it is probably 
a p:wtio.I dislocation fo1·wards. 

THEAT~U:NT.-Partial dislocation.3 or those dcscribf"d as suhluxaliom:, are usually re· 
duced by the pnticnts themsekes, by some little lateral mo\'emcnt of the jaw, or, by gentle 
pressure upon the ch in . Cases of complete clislocation have likewise been similarly 
redurcd; but more frequently, the surgeon's aid is demanded. The patient ~hould be 
placed in a chair with his head supported, while the surgeon stands in front. The ope
rator, htt\'ing well protected his thumbs with a towel or lint, may then introduce them 

FIG. 229. 
into the mouth, and with the thumbs upon the last molar 
teeth he should firmly grasp the jaw. Pressure should 
then be made upon the tcNh downwa.rcl.3 and backwards so 
as to depress the eondylcs from their false position, at the 
next moment ele\·a1ing the chin with the outn fin~ers. 

By these means reduc1ion is readily effec·tecl (Fig. 229). 
Some su rgeons prefer using a. piece of wood or the handle 

,,,, of a fork to depress I he jaw~. \Yhen strong le\·erage is 
required, as in old cases, S1romeyer's forceps may be em
ployed. It is well to reduce both sides together; and ol<l 
standing dislocn1io11s may be thus reduced. l\[r. :Morley 
reduced one after l11irty-five days, S1.:it after fifty.eight; 
Dcmarquay after eighty-t11rce, and Donanin one after 
ninety-eight. (Heath.) 

Fn.\CTURES OF TllE JA w. 

Reduction ordialocatioo or lower Jaw -nThen the upper Jaw is broken it is generally from direct 
violence, and when the "key" was employed for the ex

traction of teeth, n fracture of the alveolus was frec1uently the result. Jn sen•re injuril'~ 1 
much di~placement may take plact•, and copious hemorrhage follows. Case.3 are on reconl 
where the internal maxillary artery was ruptured and a fatal result en~ued. The infra
orbital nerve or its branches are occasionally injured when ~ome loss of !'Cn~ntion in the 
cheek will be produced. l have known emphysema of the cheek or orbit to follow sul'l1 
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an injury, and have seen sub.conju nctival hemorrhage indicate it. One of the worst 
examples of frncture of the upper jaw I ha\~e seen, occurred in a man, ::et. 30, from a fall 
from a height. Both upper jaws were completely detached from the skull and could be 
moved about in any direction, yet a good reco\·cry ensued. I saw a second in an asylum 
and ii wa.s caused by the blow of a lunatic's fist. In this case the whole of the ah-eolar 
process of the right upper jaw was broken off, and the lower fractured in two places. 

TnEAnlE!';T.-"'here no displacement ha:i ta.ken place, little treatment is required; 
the parts should be left olonf> as natural proces:1es will effect a cure. '\'hen displacement 
exist .. and can be remedied by manipulation, such means should be applied, some slight 
retentive bandage with or without a pad being employed to keep the parts in position. 
When the palate pl11te is much inte1ferecl with and displaced, the dentist's aid may be 
called into requisition, a gold plate well adapted to the parts tending to keep the frag 
ments together; vide Salter, 'Lancet,' 1860. J[emorrhage, as a. rule, can be arrested by 
the :ipplication of ice or styptics. 'Yhen the soft parts :ire i11jurcd and bleeding takes 
place from them, the vessel should be secured. " ' hen the bone is commin uted, them is 
no need for the removal of fragments; nialg:ligne bid this down as a law, and all sur. 
geons now follow it, though Jlamilton asf)erts, that owing to the extreme rnscularity of 
the bones composing the upper jaw, the fragments ham been found to unite, after the 
most s1::\"ere gunshot injuries. In rare CHSes of' separation of the maxillrc, Rays H eath, a 
spring pai;;~ing behind the he:i.d and causing pressure upon the maxillre, after the manner 
of IJainsby's harelip appararn~, might be ach·antageously employed. 

Fractures of the lower jaw like those of the upper are, as a rule, the result of direct 
violence, and, when produced by gunshot injuries, are, at times, most severe. They are 
nlmost nlwa.ys compound, that is, towards the mouth, the gum tissues readily gi,, ing way. 
The body of the bone is more frequently broken than any other part, although the ramus 
and the neck of the jaw may be fractured. The line of fracture is generally oblique and 
,·ery commonly nenr the canine tooth. Double fractures are very common, ele,·en out of 
twenty-four cases recorded by Ilamilton being of this nature. Com minuted fractures are 
more rare. A case came under the care of l\lr. Poland, at Guy's, in which the jaw was 
broken in firn places by the kick of a horse. The symptoms of fracture are generally 
very cltmr, crepitus being often felt by the patient in attempting to move the jaw, nnd 
readily made out hy the surgeon. The irregnlnrity of the teeth is also a very character
istic sy mptom, and the care of the patient to hold the parts in position conjoined with his 
inability to spet~k is a typical sign. 'Yhen any doubt. exists as to the presence of a frac. 
ture the mobility of the broken bones will disperse it. Considerable displacement some
times complicates the case, the position and the line of fracture determining this point; 
an oblique fracture near the insertion of a lal'ge muscle, as the masseter, necessarily 
showing a tendency to 0\1erridc. In double fracture of the body of the bone, this dis
placement is ui;;ually very marked, the mu!:'cles connecting the lower jnw with the hyoid 
bone drawing the lower portion clown. In some this displacement cannot be completely 
remedied. 

Fractures of the neck of the jaw are always the result of direct violence, and are not 
very readily made out; pain aggrarnted by any attempt to move the jaw being a constant 
symptom, ancl so nlso is crepitus perceiYable by the patient. '•The condyle," ;;ays Heath, 
11 is drawn inwards nnd forwards by the pterygoideus externus, as can be a~c~rtaincd by 
passing the finger into the mouth, and the jawbone is apt to Uecome slightly displacecl, so 
that the chin is turned towards the affected side and not from it, as is the case in di sloca. 
tion. 11 I harn had under my care a man ret. 3.-J, with a fracture of Loth sides of' rhe jaw, 
just below the condyles, and with fracture of the symphysis, produced by a snere blow 
upon the jaw below the chin; and, from the displacement that followed the house surgeon 
thougl1t it was a case of double dislocation; but on attempting to reduce it, it went in 
without the clinrnctcristic snap of dislocation. Ostitis an<l necrosis of the whole bone 
b('low the necks followed; yet a new jaw formed and the man recovered with good move. 
mentof the bone. 

Fractw·e of the coronoid process is vel'y rnre; and Sanson says that such a fracture 
never unites. 

TnE"\T:'llE:-,<T.-'Vhcn the bones can be brought into apposition, the treatment mny be 
described M simple i and where clitti.cullies arc met with in reducing the fracture, the 
treatment is mo5:t diflkult and uncertain. ]n an ordinary cn:3e of fracture of the jaw, 
where no displacement, or \'e ry lit1le exist~, the common four.tail ed band:.\ge, a 
y:ml long, with a slit in the chin piece of about four inches, maJe nnd applied as 
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Fm. 231. illu.;;trated in Fig. 230, is all that is nece8-
sary for temporary purpOSPR, but for per
manent treatment, in the few cas~s in 
which no diRplac .... mcnt exiRtR, it is well to 
mould on a l'plint of gutta percha, made 
ac<'ording to the shape g-i\'t'll in the accom
panying illustration (Fig. 231, n), and 
applied as Reen at A . "'hen healthy teeth 
ai·e present at the line of fracture they may 
be fastened together wit.h wire, after the 

~ method of' llammond's 8pli nt (Fig. 235). 

~ me;~:~1~~1 i~1i~~L~·~~~e~·1·~~~u!:~',1 ,\~~e~·~etl~~l~L:15i~ 
is much drawn down, a good pad may be 

B11ndl\geandspllutrorfrnctureorlowerjaw 
firmly tied under the chin, or, a block of 
wood adjusted . In one c:u:e, I fixed a 

plaster cast, holding the jaw well in position by means of a piece of linen during the set
ting of the plaster. But in these cases, the surgeon's ingenuity is often taxed to the utmost 
to meet the wants of the individual case. 

Rome surgeons ha\·c suggested that the bones should be fastened together by ~utures 
when all other means fail, and )lr. Hugh Owen Thom:tS, of Liverpool, has published 

cases to illustrate the practice. Ile applies the wire 
ligature after the fashion illustrated in Fig. 232, 

~. 
using a I-24th inch sih·er wire, ancl fixing it with a 
key (Fig. 232). (.'Lancet,' 1867, and pamphlet, 
1875.) In the case of comminuted fracture already 
alluded to, two or three wire sutures were applied 
with the best results. Others :uh·ise the use of 
wedges of cork so adjusted between the teeth as to 
maintain the jaw in its right Jine. Hamilton 
speaks highly of gutta percha moulded to the teeth 

Xry and gums within the mouth, and Tomes has in-
vented a sil ver cap to fit the teeth for some distance, 

Thonrns·1:~",:d;a~! ~~{;:~~\:! ::~c~:~~s or tbe ~l7e ~:~~ s:~::a o/~1 t~:~l:~·:~f1t~~re.Bc~~~·11:;\~i%:ie~0o~i~ 
fication of Lorn•dale's apparatus is sen-iceable, ancl 

Moon's splint, as made for him by l\Iillikin, is also excellent. Jt has the ad\'antages of all 
the other interdrntal splints already enumeratt>d, is readily acla.ptcd LO a jaw of any size, 
and, being introduced separately, is easily applied and can be ns rendily removed when 
de~ircd, without shifting the cap which fits the tef'lh on eithersirlc of the fracture. Moon's 
splint therefore seems to be the best interdental one we pos~css, and it should be u~ed 
when simpler forms are inapplicable (Fig. 233). 

FIG. 233. 

lllooD'S lntrrdenta\ ~pl\nt made In hvo halve~. DB, with 
horltouta.l rode tu ker p cnJI, Fig. 2 l-t , iu po~ itlon. 

Fm. 234. 

llletal eapfltted over fractured jaw. Reprl'seDted H 
wired ou for a tl111e, after the withdrawal ofcxteroal 
1plint. 

Among the~r ~implcr form~, I must class "II:unmoml'::::, 11 which I haJ brought under 
my notice in 187 !, by :'\lr. :;\loon . It is a very simple nnd \"aluablf' splint for the general 
treatment of fractures of the jaw and has answered admirably in all the cases to which I 
have hud it applied. 
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The following dcf.l.Cription of the apparatus and its application i~ ginn in Mr. Ham
mond's own word~: 

" I first place the pa1ient in as convenieul a po~ition a~ circum~tance8 will permit, then 
direct him to rin,..e the mouth with alcohol and water largely clilute<I, which not only 
clcan~rs the mouth but remO\"CS the fotor from the breath. I nrxt bring (temporarily) 
the broken end~ into approximation by passing a silk thread between and around the two 
teeth on each side of' the fracture, and then secure by tying in front. Then with a suit
able tray and vt•ry soft wax I take an impression of the tc·cth, to which, after its having 
been ca~t in pla ... tf'I" of }laris, J adjust a frame of iron wire (Fig. 23.}) 1 which can be done 
with a pair of small cu rved pliers. \Yhcn a ll is ready I eJip the frame over the teeth in 
the mouth (Fig. 23G}, and while it is held in position by an as:;ist:rnt, proceed to tie by 
passing l::'mall lengths of thin iron binding wire after the manner shown in Fig. 235, 

Fio. 235. J<'io.236. 

llamroond'awlrearillnt forrractureor the jaw. llarnmond'11w!rel!pllnLappUed to fractured jaw. 

twisting them in front, until each ligature is nearly tight, turning the ends on one side 
until they arc secured. Next, with the aid of an assistant l twist the wires quite tight, 
working alternately each side of' the mouth, so as to exert an equnl pressure, and thus 
bring the bone into a natural position, also taking care not to overt.wist or break them. I 
then cut off the ends and turn them in between the teeth. Now the jaw will be found 
comparatively firm, so solid, indeed, that the patient can bite steadily on it without pain . 
.All that now remains to be clone is to secure the ja.w perfect rest by the four-tailed band
age." ('Monthly Review of Dental Surgery,' !\lay, 1873.) 

It is not absolutely necessary in all cases to take a cast of the broken jaw, ail hough it 
is so in some, for the surgeon may mould a f'r:unc of' iron wire upon another cast and 
adapt it to the special case without much difficulty. 

The frame should be worn fol' six weeks. 

DENTAL SURGERY. 

B¥ Jlr. llE:snY .l\foos. 

GE:sF.RAL REMARKS os Di::xTAI. SunGEHY. 

Dental 8urg<'ry, in its manipulatiYe details, must necessarily, for the mo!;t part, be left 
to those who make its practice a specialty, but some acquaintance with affections of the 
teeth, and with the principles on which they arc treated, is required hy e\·ery one who is 
engaged in the practice of medicine or surgery; for witl1ou1 such knowledge Le will be 
unaLle to advi~e hi~ pati('nls on the presen'alion of their teeth (a subject of impor1ance 
as regards their gcn<>ral health), or save them from 1!1c !'iOnH•limcs serious loc:il complica
tions which may altt:nd tooth disease. Nor will lie be uble lo diagnose lhc true nature of' 
certain tumors and cy15ts of the jaws, or to attach the Jll'Oper impo1·tancc to the keth a.s 
t~i e possible cause of neuralgia. of the liead and face, anti of more remote nervous affec
tions. 

In the following pnges only a sketch of this branch of surgery is aimed at, and the 
reader is referred for details to the excellent 'Dental 8urgrry' by the l\lr:-o~rs. Tomes, and 
to the interesting pages of l\lr. Salter's work,' Dental Pathology and Surgery.' 

si:~~'.e ;~;i~~~ (j~~;t:e~~i~~··:'"~~~ bt:c~o~~~Jc~:~~ 1 ~11~d ~:f~~~~c{n b:t1~:1i;~t~11~;~~!1::1 a~:~~~~~lt; ti~! vi\~ 
form which may arise during a tooth's denlopment, togrther wilh irregularitie!' i~ it,:; 
placcm{'nt. In the ~cconcl section will be considered the di~eascJ conditions to which a. 
fully formed tooth is liable, after it has assumed its destined po1'1itioa in the mouth. 
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The effect which disease or malposition of a tooth may 111.we on the i;.tructures immedi
ately around it, and on the general health, will also l>e note<l. 

That a cle-ar idea of these subjects may he obtained, some points in a tooth's develop
ment, structure, and connection with surrounding parts must l>c borne in min<l. 

DESCHirTtON OF A TOOTH-ITS DEVELOPMENT Ar-i'D CONNECTIONS. 

A perfected human tooth (see accompanying illustration, Fig. 237) ma.y be dE'scribed 
as con~isting of an unyielding case of dentine or ivory, inclosing a highly sensitive rns-

eular pulp; the portion of this case that forms the crown of 
F10 . 237. the tooth is protecte<l by a CO\'ering of an extremely barJ 

substance, "enamel," which Lecoming lessened in thicknetos 
as it cxiends down the sides of the crown, finally terminates 
at the neck of the toot Ii; the portion of the case tlmtforms the 
root or roots is covered by ll crusta pctrosa,' or tooth bone, 
and is implanted in the alveolar portion of the jaw; the 
crusta pctrosa is covered externally by a sensitive and vascu
lar membrane, "the ah·eolo-denHd membrane, or "periodon
tum ;" this membrane invests the root of the tooth and lines 
the bony socket, and is besides intimately connected with 
thf' dentinal pulp at the apex of the root, and with the gum 
al:So where the latter structure encircles the neck of tbe 
tooth . 

Through the foramen at the f'nd of the root bloodvessels 
and ncn·es pass for the Fupply of the dentinal pulp, while 
other rten·es deri\'ed from the same source (viz. the second 
di,·ision of the fifth in the case of the upper, and the third 

::~~1~:;:~:;ee~ ~:~~;,;:~h/:~;;~ ~J:!~il~~d~~t~~;e 1~1~~:~~~~~ lo;:~~ t~::~Q ~~: ~:l~~~~~~t~e; ~~ ~:~: 
~:::'~da.nd lh connection with paru ~!1':~~~u~e!J~~~i~l::(i°!~.l~~~ ti~~~ ~~~if~~t~S de\•eloped with them 

D evel o p ment.-The twenty developing temporary 
teeth, inclosed in their respective s:Lcs, are contained in the jaw at the time of binh, as 
are al:<o germs of the permanl•nt molars and those of the anterior permanent teeth; the:iie 
latter, receding from their position near the surface of the gums and becoming cncapsuled, 
gradually pass down in the rear of Lile Lemporary teeth and remain embedded in the jaw, 
developing at leisure within their bony crypts until wanted to replace their more fragile 
predecessors. (See Fig. 230.) 

The following is the normal process attending the eruption of nne of the anterior perma
~ent tetth . Tile roots of the antecedent temporary tooth ha,·ing been ab. .. orbed, its crown 
JS shed, and tile new tooth then gradually uprises from the gum-lhe protrusion of its 
~~~~~·n taking place simultaneously with the continue<l elongation aml derelopmcnt of its 

Fm. 238. 

Diagram of developluglowermolartooth. 
A. Dentln1tl pulpbrcomlugcentrlpetallyenea11ed Uy dentine. 
B. 8p!lce occuplrd Uy eunmel organ between centrlfuJon.,lly forming euamel aud tooth Mc. Jn th!11~pacen1\d col· 

lectslnth<'formatl·>nofadentlgerouscyst. 
C. C. Tha b1ur or dl'ntlu1tl pul11 which rema\os attacbPd and develo1 Ing uutll the tooth Is completed. By llhnormal 

outgrowthatthl1111olntarndlcularod ... utomewouldbeformed. 

The rle,cJopment of n permanent tooth thui;1 occupies many yenrs. Take, for examples, 
the fir~t perm:m('nt molar and ccn1ra.l inci8or, the !t:cth which an.! the first <lHeloped of the 

~~~~:~,,~~~s ~;.· bi1~~~;i:il~· i1~u~\:~ ~~~:11~:~~t~1:0ot~~~~n~~~~1 ~~~~~e~~~~~~•~'~;,~~:~~~~~~~:~~t~fi~ 
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sixth to the eighth ycnr, nnd their root canals with their terminal foramina are not re<luccd 
to their ultimate dimensions for two or more years later. 

The three hard st ructures which enter i1;to the composition of a tooth ham distinct 
sources of origin. ( Yide Diagram, No. 238.) 

The enamel dc'"eloped from the" enamel organ" of epithelial origin (which occupies 
tlic ::.p:u·e Bin the accompanying diagram) is formed centriji1gall.1J on tl1c t:oronal dentine. 
and through the obli1eration of its formalin Ol'f!'.llll becomes on the eruption of the tooth 
incnpahl<' of furthl'r grow th or nutritional change. 

The dentine is de,·elopcd from the "dentinal pulp" of rnscular connectiYc ti5sue 
(vide Diagram :l38, A) by the immt'<liate agency ot" a superficial layer of cells called 
odontoblasui. 

The dcntinal pulp or bulb, arising from the bottom of the tooth i:::ic, nnd projecting into 
its interior, grows up beneath the enanwl org-an and pro~re!'si,·cly takes rhe destined form 
and dimensions of the dentine just prior to the formation of that structu re; thU$ 1 the free en1l 
of the bulb, ha\'ing taken the form or the cut ting edge or ma~ticatory surfoc<· of 1he future 
tooth, becomes cappcd by 1lentine, which fOrms on it from without inw:wd~ i and this crown 
cap ht·inµ; formed, the remainder of the tooih is developed by this grndual growth of the 
pulp at its attached su rface or base (see Diap:rmn 238, c, c) and at its 1mb$eq11cnt encasc
ml'nl by dentine. Jn the fully dc\"cloped tooth the pulp comes to occupy a Ct)OlJ arati,,cJy 
constricted centra l chamhC'r corrc~ponding in form pretty :t<"curately to the external con
tour of the tOOlh, nnd this clmmber may be yet furtl1er diminished in size by a renewal of 
the centripetal growth of dentine. 

D~'ntine, remaining as it doc1'.> in connection with itf' formati\"e organ through the medium 
of the tubuli of which it i,;;, nrninly !milt up, is c:i.pable of a eert:iin amount of incn•asc<l 
solidificution even at its p('riphery, and under certain condit ions is endowed with JUO.::it 

acutt> scn!liti\"enes!l. 
The crusta petrosa is formed on the gradually clong:i.ting root through the agency 

of the cll'ntal s.nc or capsnle which surrounds the forming tooth crown, and ultimately comes 
to i1west the root in the form of the fibrO-\"ascular, 1• al\'eo\o.denra.l mcmbranc." 1 

The akeolar portion of thr jaw grows up with and is moulded around the de,·eloping 
teeth, and upon the ernption of their crowns, atfords the teeth firm implantation, by closely 
surrounding their rool~. 

llnving tbu!l f'nr traced a tooth's development, we now pass to the ronsic1cration of the 
effects "Inch follow departures from this normal process. 

0DOXTO'.\IES. 

Tumors which result from the abnormal and excessi,·e clevdopment of the dental struc
tun::s at any time during the too1h's formation ha\"C been ~roupcd together by l\I. Broca 
under the name of Odontome!l.2 and classified by him as follows :-

1. Odontomes embryoplastiques.-Those which arise before the clent:i.l pulp 
has developed odontoblasts, an<l before the ena.nel organ has acquired special enamel
formin~ cell s. 

11. Odontomes odontoplastiques.-'l'hose which arise after the specia l dentine 
and enamel-forming cells h:l\·e been developed, but prior to the fol'mation of the coronal 
cap of dt•ntine. 

lll. Odontomes coronaires.-Those which arise while the crown is forming. 
IY. Odontomes radiculaires.-Those which arise during the formation of the root. 

~~~g~~~'.i~!~~~~~?[~?~~~~\~~~i:¥~li~~~i~!j 
the pulp may undergo calcification, resultiug in a kind of osseous stmcturc. 
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Embryoplastic odontomes.-rnder 1hi~ nrmw )J. Rrocn rang<'~ encys:trd fibrous 
and libro-pla ... tic tumor:-:; of the jaw. .\s the dental ~t·rm at the time of their origin con
tains no special d('ntine and enamel-forming cells, di~tinctin! dental structures would of 
necessity be ab~cnt from these growths, and such absence must of course leave 1heir df>n
tal origin in doubt. 

In one ins:tance (mentioned by Tomes) )I. Robin mPt with n tumor in the lower jaw of 
n. child, :rit. 2! ycnr1'; this tumor. apparently fihroui:=, wn..i;; ~tuclded with pnpilla>1 on which 
dit::tinct dentin<> anti enamel were found. 1\ow, whatever doubt may :wi8e as to the origin 
of the beforc-mt•ntioncd tumors, there can be no 1loubt as LO the dtntnl origin of this one, 
aud it is probable th:it in it a longer exi:;tence woulcl hnxc bi•en accompanied by further 
ckntificntion. Jn ano1hcr odontomc, which occupied half of the lower jaw of a girl a~t . 2 
years and \) month::-, ~L lll'Oca fou11d the formation of dentine procf•eding at numf'rous 
points, aml tlie fm;ion of these secondary bulbs, co;1tc<l as tlwy were with enamel organ, 
woul<l rc:;ult in bringing nbont the structural conditiond found in an odontoplastic odon
tomc. 

Odontoplastic odontomes, in outward form, may bear not the slightest resem
Ulm1ce to a tooth. 

Structurally they consist of a more or less confused mass of dentine, enamel, and os~e
ous slrnf'ture; the dentine occurring in tracts, between which the enamel has dipped 
clown. Enamel i::- also found capping nodular projections which occur on the surface. 

The case met with by Ur. Forget and reported by him may br cited as an example. A 
man ~t. 20 presented him~elf with disease of the lower law, from which he had suffered 
since he was the y('ar::. old; on looking into the mouth a hard smooth tumor was .!leen oc
cupying nearly the whole of the left Ride of the lower jaw. ::\one of the teeth beyoml 
the fir:::;t hicnRpid were prcRent. On removal (by section of the containing bone) this 
tumor pro\'C1l to be a hard, oval, tubcrcuhte<l ma.:.;;;, the size of' an eg~, chiefly composed 
of dcntint', with enamel i1H"e~ting the nodules and clipping into crevices. Betwl'en the 
tumor and the OR8t'OUs crypt which it occupied, thl're \YaS a thick fibro-cellular membrane. 
The forming second bie11spid tooth and the crown of a molar were found impacted in the 
jaw through the supl'rpo,..ition of this mas::-. 

The bulbi:i. or one or more teeth, normal a.nd supcrnumary, may enter into 1he forma
tion of' one of these tumors, :ind surrounding teeth in Yarious stages of development may 
become inclo~ed Uy it. 

In one instance rc.-portcd and figured by Tome~, a large tumor, presenting tlie appear
:.mce of a malignant growth, otcupied the inci.:.;i\'e region of the upper jaw of a man ag:t'<l 
25, his four upper inci;;;ors not having appeared. A probe introcluceJ into the tumor im
pinged 011 !:'Omi;thing hard, which pron~~! to be sundry massc~ of toolh structure, Uctit de
scribed us odontomcs, togt•tlter with some ill-formed teeth. These specimens, numbering 
in all fifteen, are in the )fo;;;eum of the 0 lontological Society of London. and the ca;;;c 
may, pcrlmps. be best d<::!<-tribccl ns one of disrnpkcl odontopla1;;.tic odontome. 

In a case reported by the late :\Ir. Harrison, an odontopla"tic odontome occupying the 
space between the inci:-ooN and molar teeth, came away spontaneously. 

Jn one or two reported c:tst.'S the tooth bulb haYing produ<'e<l an eccentric formation 
snch as dt·~eribed, instead of an ordinary crown, has afterwards assumed normal limits and 
formed fairly shnp<.>d roob. 

Coronary odontomes .-In these the main outline of the tooth is pl'esen·ed, but 
111 irregular outgrowth, more or less circmn~cribed 1 projects from the crown . This out
growth, li:wing ariRen while the crown wa~ in prOCt'"S of formation, con;;;i:'ts of' the coronal 
tooth s1ruct11n·~, viz., <:n:unC'I, dcn1ine, and possibly inclosed pulp. If :-mall and im·oh'ing: 
the neck of the too1h, an ourgrowtlt of this nature may b•~ at lir..,t mistaken for tartar. 

Somewhat allied to these t"U$·CS a1·c those in which a tooth presents one or 1wo super
numerary cusps or sup<'rnumerary teeth merged with it. 

A small globular projPction of ennmcl is also occasionally nwt with on the root of a 
tooth, and has been ranged among odontomcs hy Saltt·r, who, finding tlLnt it c:1pR a cone of 
dc.-ntine, calls it •1 a submt·rgpd tooth cusp." The crown of a simple supernumt'r;.1ry tooth 
has been found n.ll:ld1ed in the same position, and probahly tl1c:;e ca~<:S have a like origin. 

Radicular odontomes.-This form of tumor, which in sen~ral n·corcled cases has 
ntta.ined the size of a chc ... tnut, is found attached to the neck and root of a follv-formed 
tooth Ly a more or le:ss constricted base, and results from an irregular outgrO\·:th ·from the 
denlinal pulp. 

Structurally, r:ulieular odontomc~ gf'11erally eon!'ist of o~teo-clcntine more or less covered
in by a layer of dentine, with a coating of ceruemum externally. 
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rn1~l~~ ~~·~1;11t~~~~\·~;. j1~·,~~ ~:~:i1 ;i~~:~~t:.~1d hi;~1f:~~i'1 : h~f 1:1~~r~~i\~·i~[ t~::r!i: ::1!~~01~ 1:~a~~~1~:d,::~ 
rcN~ntly remond hy lll<' at Guy's. Thi~ tumor (see Fig. 2:3!1) wa~ 
allnched to the lower wi~dom tooth of a woman ret. !Ht This Fw. 23!1. 
patient hrul ex1wrienccd no inconvenience from lier mouth up to 
tlie agt> of :~fl, when great swelling over 1111· a"cending ranrns oc
currccl, acrompani('(l hy closure of the jaws and excruciating pain. 
Thc!:<e :tymptoms-wit/i infen:als of complete cessation for tu·o or 
thrf'e months at a time-recurred until the odontome, which wall:; 
gradually being cxtru tll'd, was remo,·ed (ve ry easi ly) by ext racting 
the too1h to which it wa~ attached. 

] n the cao;:c which is. figured and reported at page 38G, Fiµ; . 212, 
a symmetrica l Pnlarµ;cnwnt of the whole root occurred, producing a 
dilated l1ypertrophiccl tooth fang. 

Odontoplastic and radicular odontomes are very rare, only a few 
ca..-:e~ of each in the human subject being recorded. but tlw recog-
nition of the true nature of the.:-c tumors and of others which ha\"e a dental origin is of 
cour<:e of the hi::?ll{·<:L import:rnce, a~ it will avert an UlllWCe~~arily snerc operation for 
their remO\"al. Jn the ca~l· of tumors and ry~t:;, of the jaws the undue absence of any 
tooth will point to the probability of their dental origin, Lut the po~:-;ihility of such ori!!in 
would not be exc:ludt•cl if the normal number of ttl'th were pre:<ent, as a supernumerary 
tooth may originatt.' either an odontome or a clentigcrous cyst. 

A glance at thl• clo<:e packing of teeth in a child's jaw. as <:hown in Fig. 2-1 1, will show 
the strong probability of a dPntal origin for tumors and cysts of the jaws in young 5'ttbjcct:: 1 

espl"cially when it i~ remembered that ~ach of the forty-eight lt'cth to be ~ct•n in ~uch jaw,:;. 
at onr time, il'l, or has been, tht• centre of dc\"elopnwntal acti\· ity; the likelihood abo 
tha1 tumors may caul'le in\·olnment or di~placement of neighboring teeth will be readil~' 
rculizcd. 

Gemination, or the union of contiguous teeth, due to the fus.ion of their pulps. is ml't 
with occa~ionally in both the temporary and permanent sets. 1''ormal teeth may be thus 
join{'d, or normal and supernumerary. 

Dilaceration, or the abrupt change in the direction of the first and last formed por
tiom; of a tooth. :;;omctimcs occurs, and is due to a shifti ng of the forming' tooth on its base. 

Dentigerous cysts are cysts formed by the nccumulation of fluid wi1hin the dental 
capsule at some pl-'riod of the tooth's development, or around a fully-de\'eloped tooth which 
ha~ not erupted. They may, therefore, ad\·antageously be classifiC'd, like odontomes, 
according to the point 10 which the tooth's de\"elopment has proceeded, when the change 
occurs which en·nttmtes in lheir formation. 

" rhen fully ch.'\·c\opcd, a dentigerous ey:.l usually comisr~ of a thick membr:rnous !'lac, 
CO\"t•recl in by a thin o:<seom; shell, formed by the cxpan~ion of tlic bone of the jaw. In a 
case met with by )fr. Ff'arn one-half of the lower jaw was expanded by a cyst, which 
separated it~ external and internal plates. The cyst wall iti;clf in .-,ome in:<rnnecs has been 
found cnlcified. The C)"!'lt at first usually co.ntains a t;erous fluid , which mny become 
purulent through the occurrence of inflammation. 

The uncut 1001h (temporary, pt·rmancnt, or supcnrnm<.•rary) about which thf' eyst li:is 
expanded, may be repre!'ll-'1lled Ly a i;mall shapeless, calcified ma~s, if its formation was 
di~turbt>rl in the C'mbryoplastic or earliest odontopla.stir period::; . This fact wa.....; wdl 
exemplified b)' the C:lSI" of a girl aged 13, who was recently at (.;uy's undi>r the care of 
Mr. Cooper Foriiter. H ere two small irregular nH\S!'lCS of dentine and ennmC'i, the repre
sentatin.:s of an absent canine :md lateral incisor, were contained in two distiuct cysts, 
which caused _!?rent protrusion of the anterior wall of the superior maxilla. The inclosecl 
tooth nrny be attached finnly 10 the tp;t w:dl, or may b<' found frC'c within the eyst. 

th:~l~~1~:111~7.ero~:·o~~:~~~~·~::11;1~ i;~1:!1 ~,.~1S~}:rc~t·:;·~i1·11~:~1~~,1;~1 c~lii~~t1~t/~~1~1 ~:;ii~~t~~i~~,~~~:~~~~: 
conraining n molar, the other a canine. 

Jn some <·a<:es the tooth crown only. or the crown and part of the root 1 hase been 
formed prior to the cxpau~ion of the capsule by serum, and the~c may be s:nid to belon~ to 
tht> coronary and rnclicular periods. In other Cal'leS, again, the cyst dc\'elop" aro~mcl fully 
formed impacted teeth, which may be found innrtcd. 1n one imtauce mc nt1onecl by 
Tomes, no le:-;s than twenty-eight separate and adhcrrnt denticlcs (or small supernumerary 
te<>th) wt•re found in a (')"~t of the upper jaw, and arc proba.Lly to be look e1l upon fuo 1he 
clcmcn1s of teeth that wen~ missing. 
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Although both odontomcs and dentigerous cysts ha,•e their origin in early life, years 
may elapse before the irritation caused by the presence of the odontomc. or the increailing 
clistiguremtnt and pain resulting from the enlargement of the dentigcrous cyst. may lead 
a patient to seek surgical aid. 

Cysts developed on the root of erupted and fully formed keth are not classed here ns 
dentigerous, as they form only an appendage to the tooth. They will be referred to 
among the cli,..enses of the tet>th, but it may be here rt'markt'cl tl1at tlu.'y sometimes attain 
to a large size, and may, like dcntigerous cysts, expand into the anlrum, and also that 
their contents under inflammation may become purulent. 

Supplemental teeth (i. e. extra. teeth exact ly co1TeRponding to a neighboring nor
mal tooth) a rc occasionally developed in both temporary and permanent sets, mrnally in 
the front of the mouth. Jf they cause crowd ing or are placed before or behind their 
doubles, they should be ext racted. 

Supernumerary teeth (i.e. teeth differing in form from :my of the normal series) 
are not 11nf'rcquently found in the upper incisiYe region and occa~ionall y in other parts of 
the mouth . A pair of' teeth somewhat rt::sembling incisors, but of greater antero-postel'inr 
depth, and with a. deep pit on their lingual as1wct, arc occasionally developed behind the 
permanent upp<'r front tcf'th, and others more rtsembling small molars or bicuspids a.re 
also occasionally met with, but by for the commonest form tlmt the crowns of supernume
rary teeth present is that of a simple cone. or of a cone truncated and pitted on its summit, 
and these teeth ha\"c a characteristic straight terminal line to the enamel at their neck:;; 
tht'_v are, in fact, the most elementary form of tooth formation. 

As a gt:ncraJ rule, !>upernumerary teeth are to Le extracted, anti will always be fount! to 
Jinn> a !>inµ-le roof. whic:h may, howeYer, be con!Ortt>d and expanded. 

Malformed teeth.-Ahnormalities in the form of teeth may result from the dwarf
in)! or exces:0;i"e de\'clopment of the different parts or lobes, of which they are architectu
rally built up, and in certain ca~es are of great \"alue in the diagnosis of constitutional 
peculiarities and in throwing light on the condition of health present during a patient's 
early years, when the teeth were in proce..;s of formation. 

Syphilitic teeth.-)Jr. Jonathan Hutchinson first pointed out the a!>sociation 
between congcnita.I syphilis and a mis-shapement of llH' pernrnncnt teeth. This malfor
mation is generally most strikingly apparent in the incisors, the upper centrals presenting 
the shape, diminution in size, aud often the ..-light change in di1·cctio11 shown in Fig. 240A, 
inst1.:ad of the normal condi tion represented iu Fig. 24.0n. These dwarfed teeth present 

m 
differences of form, but the most characteristic rha.ngc in them is their Jc,.~cnccl breadth 
at the cutting edge as compared with that of' their neck~, the ,·crtical groo,·e on their ante
rior face being often ab8ent, and the notch on their cutting edge not being an ab!iolutdy 
constant feature, and being al8o subject 10 obliteration through wear. The lower incisors 
usually present a corresponding shape, and the other teeth may have their corners 
rounded off, and in the case of the canine be notched. The shape of the fin::t pl'rmanent 
molars is almost inrnriably n.lterecl (a fact, J Uclien, not hitherto pointed out), the ::;up
pre~sion of their angles giYing them a dome-like form, their si1,(' being often reduced, anti 

~:,;~~;~:i~~~~~~~Ef~~~f;;;c~~;~:r0:';,~::\~~t~~Yc:~~~:~~fi~ <luc to a change in form of the dental 

ey~0~1~dc~:i~~:~c~~.~~:·~~~i1:~ 11~c;:e~·11~ 1~1~ ~~~r\;ef~~~~~.~~ ~~~~::~~:: c;~ :.~::alg~~:~1~c::~:~~l,i:~;~i!>'fo~io~~~~1i~ 
~~~~~i~::;1\\~~ t;:~ 1 11t~~~1;.~~f~~l~~;-:'\~.~1~:~~:~f~~f. Io~~1s ;t1~~s!li~::~~.~:r~·1~1~~·~~~~.:~1:~1 =~~:i~~:~·~l~0~~:~·c~f 
:f,~~ 1 ~;'~~,~~e:~~~~: 1:y~:~~ I!::~:~~~ )~a~1~~~i '~!~/L~~~~ ~-~:~.:~:.~en~·~~~\~1~~e~~11~:i 1 i~~c1~~:~ ~11fei~:~~ 
ing inwards of the latt:ral lobes. 
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The l')"philitic tooth with its conical form is also by no mmns to be confui:.e1l with the 
kcth whith prrsent a narrowness of their cutting-etlge clue to an ab.;t>nce of cnmnel from 
the first-formtd portion of the crown, a condition often St!en in the so-called honeycomb~d 
tet·th now to h(• notict•11. 

The rocky or honeycombed condition of n tooth's crown rt!sults from an 
irrt'p;ular and immtiicicnl development of enamd, producing horizontal groo\·ings or a 
pilling of it s su rface. 

~lr. Hut chinson considers:. that the most frcciucnt cau.!lc of thi ~ defect is the administra
tion of mercury in int:rncy; and in many cases i;;een b_v me it appears traceable to the use 
of one of the most popular of' teething powders, which containi;;, l'alomcl together with an 
opiate. lt is not, l1owe,·er 1 certain that conrnls ions and other illnes.o;cs in c hildhood may 
not produce it. 

The liri:;t pt:rmancnt molars on their m11.i;;,1icatory surface most often show the absence of 
ennmel, while Ilic inciso l's and canine are 11tlec1cd to a11 ex tent which depends on the 
amount. of their development. while lhc agency which n.1·1·l'sts the e n:11n cl format.ion is in 
action; the later formed bicuspids, second molars, ant.I wisdom teeth, often altogether 
escape. 

The irregularly formed enamel may be structunll ly defective, as shown by its discolora
tion1 and this nmy conduce to decay, as does al .. o tlw pitting of 1he enamel if it extends 
through to the dentine. ln other cases the diminished !l.ize of these Leeth, which prHents 
their being crowded a.nd exposes their .sides to healthful friction, r..:nders them less 
obnoxious Lo decay than might. h:we been expected . 

h1rt:nn·:CTIOXS IX 8TRCCTl:nA1. D~;n~LOP:.1E~T • 

.At the pre,::ent clay the early decay and lo,::s of teeth is very common, and is probably 
in part due to an ini:.ufficient supply of food eontaining !he elemen1s whieh g:o to build up 
the o.ssf•ous structures, 1 malnutrition in early life, from whate,·er cause, le:\Ying inevitably 
il s mark on the exte riors of the teeth, which. once ill formed, ha\·e no power of recupera
tion. 

Structural defects in enamel development.-Perfecied l"namcl contains 
upward::; of 9:) per ('ent. of e:irt l1 y matter, and co11sists of rods united together without 
intcn·cnin;:i: matrix, :\nd placed at right angles t.o the !'IUrface of the dentine. Enamel, 
when well formed, is semi-transparent, but when dcfecli\'C from n. wa.nt of homogeneous
ness in its structure it prescnl8 an opaque whitl'. chalky itp pc•aranec, and is then easi ly 
disintegrated. At the bottom of the natural snlci of otherwise well-formed teeth enamel 
is somC'tinws rlcfic·icnt in thi ck ness and in soundnes~. and this fa\'ors the ingress of decay. 

Structural defects in dentine formation.-'\rcll-form e<I den1ine i:; uniformly 
dl'nse and i\"Ory-like. 1t is built up of tubuli and intcrtuhular subs tance, the tubuli sen·
ing to convey 11utrition from the pulp to the periphery. Dl'ntinc is endowed wi1h sensi 
tiveness through nc1'\'t'S (p rohably Loo small for <kmonstra1io11) 1 which pru:s from the pulp 
to the surface and render the c)(•ntine immedi:11dy beneath the enr11ncl especially St'nsiti,·e. 
Throu~h imperfect cit'velopment a (so.callee!) µ:rannlar layer which is found on the sur

face of dentine in the root mny be present on the surface of c·oronal dentine. The 
(so-called) globular condition of dentine is another dewlopnwntal .lcfcct. When the 
enamel con:-rin,!?: is Jost, imperfect dentine softens rapidly under deca.y without. becoming 
darkened, and is also apt. to be exceedingly sensiti,·c. 

CUTTING OF TllB T1rn-r11. 

Dnring the eruption of the lempora.ry teeth, if there i~ disturbance of the !?:t'neral .health 
tracPablc 10 dental irri1ation; n.ncl especially if there be the l f'a~t si;:?:n of cerehrn.l d1sturb-

~~~E:~~~:,'~~~~1'.~·~~:':~01~~~~~;'.~:7~:,,;~,:~~~:~~:~:~:·:~~~:~I' ·~~~~:~::;~:~.~~::~~~~f~'~i~:~:~ 
should be macle from corner to corner. 

so:~ i~n~~l~"~:;~ n~~~-1~~:~:~~1 ~e1 ~~~; r=~~~;~s:e,r: i~~a~'.~~~s ~~~~e:~~1 c~:.:;;1~~:1 c;~·~~~11rb~,!~;~:t.c~:i~; 
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excited, and it is often well to remo,·e bodily the ~llm from abo,-e nn erupting wisdom 

tooth when an antagonist tooth bites upon nn<l irrit:.uc.s it. 

InnEGULARJTY OF Po~1Tiox . 

Irregularity of arrangement hardly ever occurs nmong the tempornry tet•th, but nn 

undue krominencf" of the upper inci::-ors, which somctimL•S i:-. acquircil. tllld a temll'llcy to 

underlurnging, from the over-de,·clopment of tiie lower jaw <\S compared with the up1wr, 

should rccciYe attention, in order that thcsc conditiOn:'i may not be perpet unted in !he 

e;;econcl set. The :ibsencc of the !'pacing of tlie temporn.ry tectli, which s lioultl precede 

their shedding, will point to a liki:!lihoo<l of crowding among the coming pernrnncnt teeth, 

and dl•mand watchfulness. 
Irregularity of the permnnent teeth often results from the want of timdy extrac

tion, and even oftener from the untimely extract ion of tt:mpor:iry teeth . It. tl1erefrm: 

behoo,·es the surgeon who may be called upon to extract teeth for young subjects to acquaint 

J1imself with the time of eruption of the diffCrent permanent teeth, aml with the points of 

difference between temporary and permanent teeth. 
V\' cll-deV('ioped adult jaws should consequently he thoroughly stud ied as a type, and 

compared with the jam; in cliildltood. It will be then seen tlmt ch.nrclopmeut ha~ oc.:cu1T1·d 

longitudinally backwards for the accommodation of tl1e permanent molars, wbilc the part 

of the jaws that was occupied by the ten temporary tc>cth. having- un<lergonc additional 

dc,·clopment on its anterior surface, is in the adult occupied by the inci~ors, c;~niues, and 

bicuspids. ]n order that these latter may have room for even arra11g1·ment, it is import

ant that the anterior permm1ent molars (the six-year-old lecth) slionld nor Le allowed to 

take up a too forward position, which they will do if the temporary molars are prema

turely lost from neglccte<l decay. On this account, therefore. the timely stopping of the 
back kmporary mollll'S is a practice to l>c recom-

FJG. 2-41. mended . 
The accompanying figure will show how easily 

irrf'gularitics may \;e brought ahout, as the retention 
of tile root of a temporary tooth is enoug:h to pre
vent the permanent tooth from taking u1• it~ proper 
po~ition . 

Jn judging of the amount of' space that there will 
be for the accommodalion of the coming teeth, it i:;:; 
to be remembered that the alveoh1r po1·tion of the 
jaws g rows up with and is moulded around the 
teeth it supports , and 1hat there is a stron~ tPnd
cncy for teeth to assume their proper position (1lie 

action of the tongue and lips conducing: tht'reto), 
while the replacement of the temporary molars by 

A. Perm11.nent incisor t<"etb. bicuspids increases the i::pace for the front teeth . 
B. l'ermancnl ca.nine. A very common form of irrl'gularit y n:.:sult~ in 

~~!:~;~~~!;;~ras:::t:~~;;;;;~t~~:e~!::~a~~~::: ~~~;:;,·;~l:i::.~-l~:~·~~p:!jil•:~:~ ~~01~111~11~e~~c1~~~:111;~;~ 
temporary molars. The permanent mohin, un:shcd pre<lcces:;ors. In such a case the prompt 

with the exctption or tbe wisdom, are pre.eut. removal of the tcmpornry tooth is demanded, for if, 

g~j~,~m~§;~~J~f:~.:~[~~~~~~~~~;~~~~~~~i~ 
secure the overlapping of the uppe1·front leetlL which allows of' their true incisive action 

while it_ Fpares them undue wearing away. 
1n spite of the above precautionary mea~urc:;; at the time of the second dentition, cru:es 

~?,~[~i~i~~~:~{~'.~~~;~~~,~~J:i~i,~i~~i.If:~f,;@ 
minence of the uppn anll lowPr dental arches have to be considered in deciding whether 

permanent tectli should be extracted for regulating purposes, while the soundne:s::; of teeth, 
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the rlirC'etion taken hy tlwir roots. the firrnnc•ss of their implantation. and their compnriai,·e 
durability, are all points to lie considered in decitling which tooth sh(lul<l be :;acriliccd for 
thl' h<'ndit of the remainder. 

8oml'times the first. p('rmanenl mofar may with :vhanta~e be taken out when the ten
d1·m·y to ov<.·rcrowding- is decided. Jf tlti,;; tooth, whic:h i~ partil'ularly liable to decay, is 
pa"t hope of pennaiwnt prc-.crn\tion hy z;.toppiug-. it:-; exlraction in time allow!'. the .;('Conti 
molar lo rnme forward and partly occupy its site, and the wi:-;dom tooth to come well into 
plat'(', while it nbo enables the front teeth to spread, anti thus e~c:apc undue lateral pressure 
und con:-;N1ne11t dc·cay. 

The Olll' rnlicl ohjt•c1ion to the t"xtrnction of the firElt pt•1·nia1u•nl molar, under the abo,·e 
cir<'t1mstan('l':i, oct·1u·s when tlu> withdr:rnal of the prop whicli thi$ tooih afford;;; at the back 
of' tlic mouth would ('ause the lower incisors to bite up unduly Oil lo tlie necks of the uppers 
and drive them forward . 

1kre it may Le remarked that in all attempts to improve th(' rt•gularity of the teeth the 
rclati\'c positioni;; of the :\ntag:onist teclh in the other jaw mu~t bf· taken into :\C'count. 

So far only tho:-:.~ cnses h:we been considered that are capable of being benefited by 
timely extraction, but man,v cases require for 1heir tren.tment tl11• use of mcclianical appli. 

~ll)~·~·~·~SC~\\l~:~~gt l~~('J~\\:~:s 1:1::11~JC~f ll~t~~\~~~l~f ~'a~: 1:~~l;l~~~l ~~~~' ~ll'~~; I j~~ i11~1 ~11~:~!:1;) :.~~ll~~s ~lJ~i~!~ 
n re~ulating plate mu..;t be worn, the print'.iple of its actiou bc·in!! tliat it affords a lixed 
point from which continuous pres.sure or traction is kept up on the teeth to lie mo\·cd. 

The monmcnt of teeth by mechanical means should be ~r:ulual, or absorption of bone 
will result withoul a compensalory de,·elopment, and 1hc teeth will be loo..;cncd. Twi1'!ed 
tcC'th ran he turno.!d on their axes. Instanding upper from tcNh can be trained out, and 
will be n'tained in their new po:-.oitions as soon as they arc brought to O\'Crlap the lower 
IC'cth; pro111i1w11t anll projecting upper teeth can be ~radually trained in, but will be 
required to be kept in place for some time by mechanical llll.'ans to prcn•nt their reverting
to their orig:ina.l pO'iitiou . Tl1e lower lip pas,.ing bel1ind prominent 11pper incisors increases 
the deformity wl1ich is usually associated with a contracted arch. 

Jn r<·g-ulating: teeth much greater difliculty has to be overcome where coutraction or 
malformation of tbc jaw causes the irregularity, than in tl10i>C ca:-.ot::i wl1cre tlu.:re is simple 
misdirection of the teeth tl1emsch·c.s. 

In some case's complete 1111dcrhanging of the jaw is present, 1'.e., the upper teeth, Uack 
ail well a,<; front, are :o;ct wiLhin the arch of lhf> lower teeth; thi.s condition does not admit 
of' muclt rt•medy when once firmly est<.1.blished 1 b11t may be prcventl'il to a certain extcn t 
by timely extraction of lower tcclh together with a trnining: out of the upper. Tbe earlier 
that irrC'~ularitics l'C<'ei\·e attention tile better, in order 1haf LIH• misplacement may not be 
incrl'a..,ed, and also bt•ci.Ht1'C the moving of teeth can only Le safoly cffcciet.I in the young. 

Canim· and wisdom h:eth, owing to the latcne~s of their eruption and the po8ition they 
occupy during dc\·clopment, are peculiarly liable to be shut out from the dental :irch . The 
canine being a durable tooth, should in some cases ha"e room made for it by the extraction 
of oue of the teeth that. Jia,,e clo8ed in upon its site. The cutting of wisdom teeth is frc
q11e1Hly attended with much trouble. and it may be rememberl'd in the ca:;e of young 
subjects with 8mall maxill:I.!, who:;e first or second molars are much dl·co.yed. that the timely 
l'Xlraction of l'ither of' these tel'th may allow the wisdom tooth ( if de,•cloped) to erupt 
t>a:;ily and occupy a useful position. ln the upper jaw, if tile wi~dom is forced to take an 
outward din:ction, and so l'ause irritation of the check, it should he extracted. In the 
lower jaw, where there is in:;ufflcienl room for it between the second molar and the ascend. 
i11~ ramu.s, it:3 etforts to erupt oftt:n produce nen·c frritation, chronic spasm of the masselCr, 
!lit• formation of pus between the crown of the tooth :md the supcrjacent gum; it 1m~y also 
cau"-l' ab:o;orption of the root of the second molar and lay bll!'e it8 pulp. 

im~i::<:::~.~·~~l~~11\1'~!1~1~c ~~!1~,:~~p~~:i~::1 ~~ ~1~~~:·.c~//1~~~·.:tt1~1~1:i10:~ ~f's~~:~c~·i~~oi~ri~~~it~1n~1~l~~· 
the rootli in f'ronL The operation required, as wel l a~ the serious result15 which may 
nllend pul'ulem i111iammatio11 al.lout an impaCtt'd wisdom tooth, will receive notice later. 

sitl'~'e~: ::1 ·~;~, :1~i:1~t~F(;~~~;~~;'f.~1c;~~~! r:~~1 ~1~/~~:~l'.~: 1 ~/1d1 1-~~~11n~~t\~~:1 t'.:;~;~~s ~1~~s:1?~ i1~~~f:~~ 
t.•rup1ed in the median line of the palate, and another ca!'e in which the crown of a. molar 

~;.";:~.;;:~.1~;:::::~~:.·~::~~~i~::~~}'.~:~~~:'~,~:f:i.·;.~~~.r~.:~,~~~~~:~.'F~i~~~~:~:yo:::::·,:.;:
1

:.:,~:·:::~ 
ill rl':;ulb, Lut Ol'casionally it is productirn of SC\'ere miscl1iet: Thu~, in a case which 
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occurred in the practice of )[r. Cartwriirht, Sen. (and which is reported at length by Mr. 
Salter), it was producti\'c of sevt:re neuralgia. In this case the pref:.('llCC of' un impacted 

~1~~~~~yc:;:~~~1~;.i:~·~i.ic~~o~:~li:;~~c:~ep1:::~::~~~:~>:~~' ~~~1K1~~:1t~~ ~~1 ~fr~~~1:~1~il~'!fi 11:p~~a~~: !~/~~·~ 
~ide of the 'ertex of the head. In other cases it may give ri"e to <')'!'ltic enlargerncnt or 
ab~ces1', the latt1•r, perhaps late in life, from the buried tooth l>etoming more :Sup<•rficial 

::~~~c~~'.cl ~~~~:·ii~~i~l11~ ~)f:.1:11:~rnc~i;~~~:;~n!r !;~;1~~p~!~1~~ 1~>1~~:~a: 1~?ai~~1~~~~~1s,·~:~\~ b: \::!~e~ 
below the tongue from impacrcd lower teeth . 

The following- ca~c was l'Cportcd by )lr. )fcCoy in the• Lancet,' I 871 : A boy, :et. l l, 
had a tumor of t.he antrnm the size of an apr:col, due to an impacted canine, the crown 
of which projcctc>d into the antrum, whil1~ the rot>t was impllctl'd in a socket in the nasal 
proce~s; tlic antral c:wity co11tai1wd a liulc glairy tlui<l, but was chiefly filled by a gelati
nou!' r;;ub~tance-a.pparcntly thickened mucous membrane. 

Absence of Teeth.-A few cases are recorded of ctlentulous jaws. 'Yisdom and 
upper lateral incisors, the tC:'Nh most liable to variation in size and shape, are also t.lu~ 
most liablt' to suppression. Occasionally other permancut teeth foil 10 make their appear
ance. in which case it may Le right to lean• their predecessors u11dis1mht•<l, if tliey show 
00 ;~~~1 ~e~~l~.71~~c1;,~~1 fi:~r:~:l~~~·~\:~tl~~!:\;~~k1:1;~~r1i·~l~~~~~1111~~f t~~1~~,r:~~0:· 1::1 i;~~~i~~;,"~f ot J1er~ 
not to he developed, are facts tlmt have io be bol'lle in mind in connection with the prob
able dental origin of tumors and cpts of the jaws. 

Before passing to the St'COnd di,•ision of our subject it may he useful to Pnumerate the 
morbid conditions which may be simulated by the tumors, cysts, &c., which origin:ite 
from an uneruptcd tooth in the ways described in previous 1 mgl'~ . 

Odontomes may gi,·e rise to iippcarances such as may be presentNI by benign or 
malignant tumors, whNhcr arising spontaneously or due to the impaction of a foreign 
body, surh as root of' tooth, splintn of bone, vr a bullet. 

Dentigerous cysts, when slowly forming an<l l>cf'orc they ha.\'e thinned the inclosing 
born" to an l'Xlent which would allow of the charactcrist.ic sign of' craqttement on pressure, 
may be llillfrult to cliagnm;e from solid tumors. 

A clentigerou~ cyRt may al~o produce the !'ame symptoms as a cy~t formed on the root 
of nn erupted and diseac;;l'd tooth, :md when through infl:tmmation ib fluid contents become 
purnlcnt it may, in like manner, resemble an aheobr abscess (i.e., an abscess formed 
nround the root. of a diseased tooth), and, like it, will be apt to gi,·e rise to a fistulous 
opening. 

Suppuration in the antrum, or Empyema, arises probably in two distincl W:lJS. Jn the 
one case it is due to inflnmmation of the lining memhrane of the c:wity, which, being 
continuous with the mucous nwmbrane of the nost', allows of the escape of th<' contained 
purulent fiuid into the middle meatns Ly the natural orifice. Jn the othtr ca;:;e the pus is 
contnined iu a. sac wliidl 111\~ 1.•xpanded into the antral cavity, carrying thl• lining rnem
hr:rnl• before it, and then the pus does not fi1Hl exit by the na:;al opening; thi~ latter con
dition (as pointed out by Ot.to Wehn) is generally present when the root of a tooth origi
nates 1he mischief' hy penetrating the ca,·ity and whl'n a.n alvt:olar al>scec;;s ex11•111ls into i1, 
while cysts formed on a root, and dentigerous cysts expand into the cavi1y in this manner 
and m:iy af'wrwards suppurntc. 

The lii!'tory of these cast•s nrny throw light upon their nature, while n carf>ful exami
nation of the month r;;liould he made to decidl' whether the due number of permanent 
tl'eth han, been erupted, ancl a() to the cxi.5ttnce of di~ea~e in any tooth in the neighbor
hood of the tumor. An exploratory puncture! or opening shou ld be ma<le in a.ny case 
that mny have a dcnt:il origin, before any serious operation is undertaken for the extirpa
tion of' the disease. 

For trc:itnlC'nt it will IH'I'<' snflke to say that the eomplf'le removal of any tooth or dental 
formation invoh·cd is dcrnan<lcd, and that for the remaining treatment the ordinary rules 
of surgery apply. 

DISEASES OF THE TEETH. 

Tl1e largeness of the nene !'npply to the dentul pulp and periodontal membrane, and 
the liability to irritation and inflammation to which these confined rn..;cular structures are 
subject, gi\'e an importance to di!'c;L.::e.'! of' the teeth which thc>.Y would not otherwise pos
sess; the pain, direct or reflex, which nearly always attends ll1e inrnlnmc:nt by di::: case 
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of thr~c drntal rn'>cular structures, and the serious local k-.iom; which nt<lY follow their 

~~~~~~::~~i'.~01i~]~:;~~a~~~~:~~
1

~'.:~~~~~:\~•;-1::~:1~o~:·,~:i~~:i'~i'.1~i:~:~::cil7:,7;~~~
1

1:~::~\~~~;:l~ 
umln..,tood how thr mainre11ancc of a. toOlh in iB u~ef'ulnc-.~ depends on the intl·)!'rity of 
its component structures, and how it happens that the pulp and ah'eolo-dental membrane, 
which, inn condition of hrahh. are ti~::;ues simply sub~idiary to the nmrition or tht• hard 
st ructu res around th(•m, become-when the tooth is attacked by di:se:l.!-e-the parts which 
have (·specially to be protected from inl'asion. 

The 1norbid condition~'\ hic h may produce irritat ion of the dental nerve::; may with 
adv:uitaµ;<' he grouped in two didsions. 

'!'lie.first division, including those which cause initntion of thl! nerves supplied to the 
pulp wilh their continualion into the dentine, consists of:_ 

(a) Exposure to irrit:\tion of sensitive dentine, through \o;;:s of enamel resulting from 
Caril's, Erosion, or Fn1cturc. 

(b) Irritution and cliro11ie or localized inflammation of tlic pulp when deprived of' it.s 
protective cove ring of dentine through the more exlcnded action of the dc.structi\·e :lgencies 
nanwd under (u). 

(c) G~neral infl:1mmMion of th<' pulp, following sooner or later on the pre\•iou.s con 
ditions, and re:-ultinf! in it,;; :'ph:lcdn:-:. 

(d) lrritati()n or the p11lp through the pre~ence of irregular formations of secondary 
dentine in the pulp chamber. 

T/1e serond dfrision, including the morbid conditions that cause irritation of' the ncrns 
supplied to the alveolo-<lcntal membrane and to tlte dl'ntal nen·cs external to the tooth, 
consiistsof:_ 

(a) Dental Pcriostitis, i.e., inflammation (plastic or suppnrat ivc) of the pcriodont:ll 
membrane. This re.suits by far most commonly from inflammation and sph:icelus of !lw 
dental pulp; it m:iy be idiopathic, may be produced by irritalion nf' the p(·riodontnm at 
the neck of the toot It when· it nu:cts the gum, may be Sl't up hy t'XOslosis, and occasion
ally results from the undue pressure of an opposing or cnn1iguous tooth. 

(b) Exo1.;1osis (i. e. hyp€'rtrophy of tlic cruRla JH'tro..:~a) 1 r-;omctinlt's result ing from, 
sometimes the cause of irritn.tion and inflammation of the periodontum. 

(c) A needle-like pointing of the e nd of the root, a.ml a roughening of its end by 
absorption. 

(d) Jm pac:!ion of permanent teeth in the maxillary bones, and futile attempts to ernpt 
made by such teeth, especially in the case of lower wi~doms. 

(e) On·rc·rowding: of the teeth. 
Irritation of the dental nerves may exr-itc pain at the point of irritation, pro

ducing t.ooth:H·lil', the pnin being either confined to the foult.y tooth or being erntered in 
it and radiating to the adjoining teeth and to the nerns of tltr ,:;n mo sitle of the face and 
head. but not inf'rc11ue11tly it g:ives rise to reflex pain, in which case the tooth at frmlt 
ofl<'n C~(·apl's su.:.:picion on nccount of its freedom from pain. .:\lore remote sympathetic 
llt'rn.~ affectio11s arc also somrtimes caused bv dental irrilation. 

A most unt'qual amounl of pain or nene~ (tisturbance occurs in diffl·rcnt 1mbjeC'ts from 
dental lesious of an apparrntly similar naturl' . Such difn·renceR nrn ... t be referred to 
struc1ural peculiarities of' the teeth and to the conditions of health and to the diathesis of' 
the patient. 

A faulty tooth is the rea l origin of many c:i~e.;; of neuralp;ia about the head and face, 
although cold or depressed \'ital power will <letermi1w Lhe time of onset. 

That remote sympathetic pa.in may be clue to dental irritation will be easily realized by 
:my one who ha~ felt the distribution of his spinal nerrns demonstrated on the scraping of 
scn!'ifive dentine in his tooLh. 

Toothach e (or loralizcd dent:il pain) "arics in c haracter accorrling to the p:1rt of the 

~f ~gJ~~~~~~f Jl:~:§?:~~~§~~~~~~¥E~X~1~i~~ 
~~l:i~t'.~~u:! ~~:e~~~w ing character, but may assume a throbbing character if an ah·eolar 

llypcr::csthesia of the pulp may be expected to coexi:st with the conditions which act on 
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its ner\'CS, anti is eYidcnced by sensitirnnes-, of the tooth to hrat an1l rol<l. A hot instru
ment applied in succt•f:sion to the crowns of sui;pccted teeth may atford rn.luablc C\'idcncc 
on this point, and tappinir the teeth ma.y als:.o rt,·eal the on•r-scn~itivcness of any one 
tootl1 . Sliglit periostcal irritation may accompany this condition. 

D(•ntal pcrio~titio at its onRet is often attended by a ~ensation of fulness in the tooth, 
which inclines the patient to press it firmly into its ~ocket; tlii::" sen5:Hion is ~mcceeded by 
painful 1{'1Hlernc1':<. on pressure of the tooth, which is often slightly rai1'ed n.nd loosened, 
while the µ;11m 1 which at first presents a narrow red line around the neck of the tooth, 
tends to brcome diffusely red and tender O\'er the root. 

In oh~rure cases of pain the presence or nhscnce of' circnm!'criberl periodontitis and of 
irritation tlue to exostosis may be diagnosed by prCS!,ing the crown of the tooth in diffort•nt 
dirrctiorn, so as to tilt the end of the root against tlte socket; the biting of somethin,g hard 
with 'lnc tooth artcr another may al::;o be adopted as a means ol' finding out if irritation of 
tliis obscure uature is present in a root. 

REFLEX NERYE AFFECTIO~S DUE TO DEXTAI.. I1rn1TATJO~ . 

The nt'rvcs of th<.: second and third divisions of the fiffh are mor<' liable than any others 
to rdlcx aA<.•c1ions due to dental irritation. ~ext to the several brmiclies of tlie Trige
minu.;. the m•1·vcs of the Cel'\·ical and Brachia! plexue.cs are mo.st often involved. 

N eural gia.-The following arc the most common siles for the nrnnifo:station of reflex 
pain. 

(a) .Another tooth to the one in fault, fr<'quently the one that nntagonizcs it in th<' op1>0-
sitc jaw, and occasionally a tooth in front of the one irritated (thus, an innocent bicuspid. 
may ache when the wi~dom tooth is at fault). 

(b) The side· of the hea.tl with the focus of pain near the parietal eminence, due to irri
tatiou of a tootl1 (,generally :rn upper back one) of the same sitl.e; tliis is the source of 
many ca-.es of' unilateral hc:ulache. 

(c) The eydll'ow with the focus of pain at the supra-orbital notch, and the chel'k with 
the focus of' pain at the infra-01·bi1al notch, the irritation in these cases being located in 
the uppt•r teetl1 . 

(d) From irritation of the back lower teeth tlierf.> may result earache, and pain extend
ing O\'Cr the temple, and also pa.in passing down the neck. 

Pain over the upper cervical vertebra appears geuerally to come on secondarily to the 
above-mentio11e(l neuralgia:!. 

l\fotn; REMOTE NEln'OUS AFFF.CTIO~S. 

Pain, to quote the words of l\Ir. Salt<"r, is only one of the phenomena of reflex dentul 
nerve irritation. There may be produced muscular spa"'m and muscular paralysis, paraly
sis of some of the nenes of special sense, pen·erted nutrition. In these pages an enume
ration of some of' these affactions can only be made, and the reader is referred for det.1.ils 
of ca'ics to the work on' Dental Pathology and Surgery,' by th~ abo\·c-named author, and 
to tile ~(·cond edition of' Tomes' Dental Surgery.' 

The following S<'Condary and remote nerrnus affections may arise from irritation in the 
teeth, and be curable by the removal of the excitin~ cause:-

~~11i11~~:~~:::~.~ ~:~~u:::!'.1 ltii11~ ~·~~~~ ~~~!~~i~~~ 1~~ ~~~tt~1,:~f~y sensation is felt in the mouth 
previous to the attack, the best results may be hoped for from slopping or extraction, as 
t lie ta.;e m:~y demand. 

Delirium from retarded eruption of' wisdom teeth. 
Firm clo~urc of the mouth through chronic sptL'itn of the ma~setcr muscle is n. frequent 

complication of irritation in or about the lower back teeth. 
"rry neck. Pain in the course of the cutaneous bmnchcs of' the cervical plexus. 
Partial paralysis of the arm and harnl, with an inability to gra1<p with the fingers, 

accompanied with aching pain . (Sernral such cases have recently been under my obser
rntion, a fact which shows their comparative frequency.) 

Anmurosis. 8trabismus. (Ptosis and deafness arc also recorded complications.) 
l:lceration in the course of a branch of' the fifth nel'\·e . 
.A case of' obstinate lcucorrhooa and acute uterine pain cured by the cxtractiou of a tooth 

was recorded by the late )Ir. Sercombe. 
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One case of fntnl tetanus is quoted Ly l\Ir. Tomes as having followe<l the operation of 
pivoting. 

Such are ~ome of the reflex pains and remote complications which may ari1'iC from 
dt!ntal irritation in a patient of neuralgic diatlu.~sis, but apparently similar exciting cau~es 
are con~tautly prel'cnt wid1out producing any such results. 

In an appar(•nlly .-;otrnd tooth an irregular formation of c1enti11e in the pulp chamber is 
somet im e::; the cau::;{• of neuralgic pain, and may be sw•pecled if hypera:stliesia of the pulp 
e:xi .. ts in a tooth t'Xliibiting no other causes for o,·er.:~ensiti\"cncss. 

Exo:-;tosis and o<"tasionally needle-pointing of the fang nia.y also l>c the cau::;e of neuralgic 
pain at the root of :L !'Ound tooth, and may ham their probable presence revealed by the 
tooth exhibiting teudernc~s on pressure into the socket, and pcrhap~. later on, by other 
evidences of pcrio);tcal irritation . Being otherwise irremediable, extraction is clemande<l 
in these llOt to be forc::N•n couditions. 

" Tith tl1e exception of the above comparatively rare cases it will be noticed by referring 
to the list of morbid dcnt:~l conditions girnn at pa.gc 409 tlmt all the afft!ctions there 
cnumen~lcd may l"C.$ult from the !'pread of disease from one denial structure to anotl1er 1 

and the refo re dcnwn<l treatment for their prevention and limitation. Thus, wlwn the 
exterio r of a. tooth is the first part attacked-as it alw:\ys is in caries a.ucl erosion-the 
aim l'hould be to pre::errn the pulp from irritation and exposure, and when the pulp is 
already exposed throu~h tile abo\'e di:::PaSPS or by frac·ture 1 the aim ~l1ould be to 1we,·ent 
its inflammation; while if the \"ilality of the pulp is past Sa\·ing, means should Le taken to 
pre\'f'llt the i1wolvement of the periodontum, and finally, if tliat 1i:::sue is invoked, cxtrac. 
tion of the tooth may be dl'manded to relitffe pain and to pronnt the formaLion of ah·colar 
ah,.ct.·~:i with its p01'::;iblt· complication of fi1'lulom; opcni11gs on tlw face, or the still gra\'er 
co11 .. equenc1·s which inflammation external to tire tooth may brin~ about. 

Three foci~ in tile nature of a tooth ai<l dentnl surgery in it s consen-ati,·c efforts. The 
fir.:;t is, th:u the dcn.:;e an<l crnscular character of the enamel and dentine allows a <lisca~ed 
portion of them to be rcmon·d and the remainder to be prescn·ed by friction, or by a fill
in).!: inserted in Lhe place of the removed portion. 

Tlie second fa\"Oring fact is the continued presence on the smface of the pulp of the 
odontoLlast layer of cells, ready to form secondary dentine o,·er tlie pulp and thus shield 
it , if they are stimulated to renewed action by irritation of the primnry dentine. 

And thirdly , the small calibre of the root canal in a pcrfectt'cl tooth, :rnd 1\ic minutt-ness 
of tlie apertul'e th:it remains at the end of the root for 1\ic pn.s:;agc of the H~scls and nerves, 
cnm:e the pulp to be so companith·c ly isolated, that, when dist•nsed, it can with safoty be 
dcs1roycd by escharotics and be extirpated, before its sphacclus has i1woh·ed the structures 
extf'rnal to the root. 

The practical remark may here be made, thal up to middle agC', probably flO per cent. 
of the teeth that a.re lost owe their clestrnction to caries, while latC'r in lif"e n:cNlence of 
the gums and absorption of the ah·eolus-often prematurely induced by the presence of 
tartar-leads to the los~ of many teeth by depriving them of implantation. 

Before rc,·iewing the agencies destructh·e to the teeth, it will be well to consider the 
nature of sccon<lary dentine an<l cemental exostosis, which occupy a debatable po:i.ition 
between physiological and pathological tooth formations. 

Secondary Dentine.-Three different de\"E"lopmcnts eome under this name. The 
first, called by Salter '· Dentine of rf'pair," has been alludrcl to alrc:ady. The lo::s of 
dentine exte rnally through nbrasion, caries, erosion, or fracture, will oftentimes produce 
compf'ns:Uory development internally-at the point where the affcc1ecl dentinal tubuli abut 
on tlie surface of thC' pulp; this reparati,·e growth prevents pulp expO.$Ul"t: wl1en, from 
aurition, the enamel mid a cons iderable portion of dentine h:we been worn away from the 
i;111face of a tooth, n.nd sometimes it will obliterate the pulp chamber. In cases of decay 
4i de11tine of repair" docs not of"ten, u1mided, prevent l'Xposure of the pulp, bnt it hinders 
it, nnd becomes a valuable auxiliary ia it s protective treatment. (See Bicuspid, in o, Fig. 
2i3, p. ,115.) 

&coml form.-Cases have been described by Salter and others in which a nodular 
outgrowth of dentine or osteo-dentinc has projecteJ. into the pulp chamber of a sountl 
tooth , and has given rise to severe neuralgia. Tliis dcnlopment mu:;t be regarded as 
morbid, and has been named by 010 abo\"e author" Dentine excresct:!nCc." 

~~~;:;:~~~~~'.3~~;:~~:~~~,~~~;:~~:~~~~~; iIE~~:::?:~~i~:''.~:\~:~;;~::~::~:!~·~-~~;~·~·,:~::;~:,i:~ 
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the pulp; these mnc:.~c~ cnlargC' and merge into one another and ~pren<l tow:l.rd;; the peri-

h~c;:~n.~~:1/:~~-'~~~~c1~11~~~!1 r~~~~~\1~~/~~~~~ 1~0~~ :: s~:~eR~~~s ~~:~~::~~:~ at:J1~~ 1;~~:~;:~~f;n~nay 
Exostosis is a term applied to enlargement or ou1growth of thr erm;ta petro~a (see 

l\fol;~r, in ~;, Fig. 2 rn), ranging in amount from a slig"ht. gC"ncral thickening (when it can 
hardly be rep:arded as pathological) to an outgrowth whi<:h may douhlC' the size of the 
root and sometimes has fused together the roots of contiguous tcl.'lh. The deposition of 
cementum may altcrnalf' with its absorption, and not infrequently it will be found thirk
encd on tht• upper part of a root wht!re chronicnlly inflamed pcrio . .;;tcum exist;;, while the 
end of tht> root will be bare of it and be bat lied in the puR of an aln:'olar abscesR. 1t often 
causes a globnl:w cnlargemrnt of the encl of the root. Sometimes ~mall f'XCrCRccnces of it 
will form on tooth after tooth, and by giving rise to most severe ncuralg-ia will ncceRsitute 
their extraction. 

Exosiosi" may arise Recondnrily to infli:lmmntion of the periodontum 1 and will then be 
accompaniC'd Uy extrn \•ascularity and tendcrnCR8 of adjacent gum, &c. The mean::; for 
detecting its presence in its early sta~cs, when arisin~ primarily and causing neuralgia, 
l1ave been aln:ady mentioned; symptOms that will IJe likely to attend its prolonged pre· 
sence as a somcc of irritntion are those of periodontal inflammation. 

The nature of the ng<'ncies that destroy the dense strnctures of the tooth will now be 
considered, and ina,.much as the sequence of disease, when once the pulp is exposed, is 
much the same whether the exposure has occurred through caries, erosion, or fracture, the 
treatment of progressirn dental disease and the various affections of the pulp will be con. 
sidercd and illu~tra1e<l once for all; and, finally, dental disease external to the root, with 
its complications, will receive notice. 

Tiu~ great pre\1alence of caries at the present clay makes it de;,irable that its nnture and 
the means for its prev('ntion should be understood. These subjec1s will therefor!! be dis
cussed somewhat at length . 

DE:sTAL CARIES on DECAY 

may be deserihecl as the> disintegration of the hard structures of the tooth by deealcifica. 
tion. It always commences on the exlcrior of n tooth and ~aps inwards; when the crown 
is attacked by it, n fault in the enamel is the first step in its course, and ma.y be due to 
ori,!!inal faulty dev('\opment or to meclmnical or chemical injury. 

Fracture may prod11cr the ennmel lesion. 
A frequent cause of di::1in1egrntion of the enamel is the attrition cxercis('d by the sides 

of crowded teeth on each other, and as this sets up interstitial dt·eay a nidus is thereby 
formed, whi('h servE>s as a lahoratory for the production of chemical destructive ngen1s 
which act on the adjoining tooth. 

The ehemienl solvents are formefl by :wids chieffy deri,·ed from the buccal mucus and 
food mixed with sali\'a, which-lodging between the tet!th and in natural dt•pressions
tmtlerg-o decomposition. In the formation of acid. carious dentine, when once a ca,·ity is 
formed, takes a part. 

A fungoid growth going by !he name of" leplothrix buc<'ali~," which is found in the 
mouth, is corn;lantly presf"nt in carious teeth and probably helps in the di::>integrating 
proress. 

Q,·crcrowclin~ of the teeth. viscid burcnl mucus giving an acid rca<'tion, a vitintcrl con
dition of the fluids of the mouth tine to clernng;cment of the dige~tivc organs, the Pating 
of swePtmeats (a.s c:wried by some young people to a most injurious extent), conduce 10 

decay and slioulcl therefore be avoided or prevented. The condition of the mouth attend
ant on fo\'crs accelerates decay. 

The great prerentive of decay is friction, that is, 1he keeping of the surfaces of the 
teeth swept clean of the food, mucus, &c., that tend to lotlgc between or about them. 
'rith this object their lingual as well as labial arnl huccal sul'li1ccs should be brushed ni::rht 
and morning; the direction of the brushing should he always from the gum, i.e. clown
warcls for the upper aTHI upwards from the lower lceth, aR this rcmO\'CS food from between 
them by the natural lines of clearance; the masticating surface of' the back teeth should 
nli;;o be brushed. "rlicre the mucus is ropy an<l clings to the teeth, a 8aponaceous tooth 
powder should be used. 

Hin~ing out the mouth after meals is a practice to be p;rnC>rally encouraged, and the u..;P 
of a weak alkaline mouth wa:;h may with advantage be hatl rccour.:;e to, in order to cor· 
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rect undue acidity of the oral fluids, and also to neutralize the local effects of strong acid 
medicine. . 

Among preventi,·e measures must be classed what may be tcrmef1 preventive ~topping. 
For example, a. small spot of decay is oflen found near the distal edge (of the masticating 
surface) of the second t<•mporary molar; if this bf• not stopped the decayed posterior sur
face of tile tooth \\ill come in contact with the mesial surface of the first permanent molar 
on it~ eruption, and decay be started in it i then on the shedding of the temporary molar, 
its succe::sor, the .!lCcond bi<·uspid, will Jm,·e its distal surface t'Xposed to decay from con
tact with that already existing in the first molar, anti thus from 
lack of a small stopping in a temporary tooth, two permanent Fw. 242. 
teet h arc fr<•quen!ly lost or only !'axed by elahorate fillings. 

The progress of d<!cay is usually very insidious, a minute :ind 
unnoticed fault or fi s~m re of the enamel often lending to exten~ive 
decay of the dentine. (See decay depicted on mnsticat ing su r
face of molar in D 1 Fig. 2i3.) A warning by pain is by 110 

mrnns always g iven, but someti mes a twinge or slight nclie is 
experienced when the periphery of 1he dentine is reached and 
beconH'S irritated by !':\Cchnrine or sapid substances or by thermal 
changes; if this warning is neglected, often nothing more is fdt, 
till an acute twinge i<hows that the pulp is exposed, or a caving· 
in of the enamel rC\'Cals a large c~wity . It thus happens that 
the detection of decny in iti' earlier stages can only be insured 
by frequent inspection of the tccth. Such inspections ~hould 
begin with the first tPetli and be carried out sptcrnaticnlly 
several times a year if the tet'lh are to be presen·cd and much 
stopping a,·oicled. 

For the purpose of examination, a. mouth mirror and a pointed 
instrument are required i the double.pointed stJarcher here 
figured (Fig. 2-12) is particularly useful, its curved ends being 
adapted to pass between the necks of the teeth; it should Le 
cmployed very lightly in finding out whether a pulp is exposNI. 

The natural fi 8s11res and nil depre~sions of the tooth's surface, 
together with the sides of such teeth as arc in contact, should 
be carefully examined. A darkening of fissures ofteu points. to 
decay in their depths, and its presence in them may be coni:iidcred certain if 
the fine point of the searcher passes through to the dcutinc. Enamel, on the 
plane surface of a tooth, when affected by decay, is usually first opaque and of 
a chalky whiteness, but may become brown or blackened. 

In interstitial decay tile defect in the t::namel, being out of sight, usually 
escapes detection, and the first e'·idence of its presence is gi,·en by a darkening 
of the underlyin~ dentine, which darkening shows through the enamel, and in 
the cast: of a frout tooth is first oli5cnable on the lingual or labial surface, ancl 
in the case of the back teeth usually on the m:~ticatory surface (see Fig. 243, 
A) . Tl1e amount of discoloration nu·ies, sometimes a distinct black spot being 
visible and showing through thA enamel, in other cases a smoked appearance or a slllte 
color being impar1ed to the affected quarter of the tooth, the Yari:ible depth of shade btJing 
dependent on the distance from tht:: enamel surface at which the decayed dt•ntine lies, and 
al~o upon the charac1er of the decay. 

In young teet h, with their deficient density, clt'cay runs o. rapid course, and the pulp, 
being larger, is quickly exposed. The teeth of women during the term of prt>µ-nancy are 
apt to dec:ny rapidly, nnd to be peculiarly sensiti\"e-a rc:~.son for hu.Yiug them put in good 
or<lt!r in anticipation of that e,·eut. 

TREAL\IENT OF D~:CAY. 

To 5lay the progres~ of decay in the hard structure's of the crown, two methods are 
practised, viz.," cutting.out" and :i stopping." Jn either case the uf!Ccted clcntn.I struc. 
tures must be thoroughly removed and the cHxity oblitcrnted. 

''Cutt ing-out" decay is accomplished by remoYing adjacent sound enamel and dentine, 
together with the dis1•ased portion, in such a manner that there is left an e,·en e.urface of 
hard and 1.calthy tooth, which should be well poli:;heU. Tlic full deplh to\\ hich cli:sL·ase 
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has aflh·t<•d thC' dC'ntin<' i;:;ltould be ascf'rtained before thf.' adoption of thi" method, which 
should only he had n•coursc to in healthy mouths, and only in <'a ... es wherf' the cut smface 
will be expo ... cd to friction. 

Stopping con.;ists in the removal of dist•a.;:ecl structure, in the giving to the resulting 
cavity a retainin~ ~hape, and the insertion into it of a stopping which i~ made flush with 
and accurately adapted to the edges of sound surrounding 1ooth structure. 

Jn practi(·e, (·uuing·away and stopping are often combined. Dentine left expo.:;.ed 
should :ilways be wc·ll polished, and if sensiti,·e, camphorated .!ilpirits of wine may with 
ndvanta::re be applied to it daily, or it may be touched with chloride of zinc, or in the 
back of the moulh nilrate of silver or a spirit solution of tnnnin mny be applied to it. 

Yarious nrn11.:rials me used for stoppings. 
Gold, skilfully inserted, givea the best results when the tooth is in a condition to bear 

its introduction. 
Amalgams (nmong which the so.called gold amnlgam is very good) ca.n be introduced 

into a cavity in :\ pla11tic state, and therefore.can be packed round corners at1d adapted to 
thin walls that might not !..war the pressure necessary to consolidatt> gold . 

SilicaH·d gutta percha, from its non-conduction of heat and cold, is valuable as a tem
porary filling, and is particularly well adapted for caxities which pu~s i.Jclow thP gum: in 
positions where it is not cxpo~ed to the wear of mastication it sometimes lasts for ye:us. 

"Osteo," an OX)'C'hloridc of zinc stopping, has the achanrnge of clinging to the wall~ of 
tlw C':wity, which conJO:equcntly rrquircs less shaping; it is also non-compre.r::~ible, which, 
with its property of non-conduction, ren<lcrs it \'aluable as a temporary tilling where the 
pulp is almost or quite cxpo~ed. It will not last long if in contact with the gum, and is 
not to be trusted iu inH·r~1i1ial fillings; but for stopping large casitics on the masticating 
surfaces of teeth in which thl' pulp is almost exposed. it is a mo:-;t rnluable :substance; and 
if it wcnrs away on the surface, some of it may with achanrniie be left in the lower part 
of the cavity, while tlw upper part is packed with gold. A saturated ~olution of nm<;;tic 
in spirits of wille (or some such preparation) mixed with cotton-wool, is sen'icenble as a 
temporary fillin~ when a carbolic-acid dressing has lo be retained in tlie tooth for any 
time not cx<:l·~dillg a fortnight. 

Whatever stopping is used, the e:.wity should be kept absol11tcly dry while it is being 
filled. 

The front upper h'cth, which are Yery liable to interstitial ck<'ny, can (especially in the 
youn::r) be temporarily S(,parnted by wedging them apml, tlins allowing of their bciug 
tilled from tlw side or lingual surface without intt:rforing with tli<'il' rontom· 01· lcaYing the 
stopping visible; u and c in l?ig. 243 show how hidden cavities in other 1;ituations can be 

rci~~~1 c~~ 1 :;;~!1 ;1 ~!:!~;·t:~si';~!.1 cl11~~;:1 ~:1ebep~:~i~~i~J ~.f!t1;:l~~l~l:~r~~:~1~ ~/~ :~~1s~:~;~ding cornua 

has to b(• borne in mind, and its exposure a\'Oided. (See :\Iolar, in n, Fig. 2-13.) 
If a lwnilhy pulp i:<. t•xpO~l:'d in preparing n. toolh for stopping, a cap of some non.con

ducting matc1·ial, which hac;; been moistened with carliolic n.C'id, should be at once placed 
O\·cr it, and then a stopping introduced. (See Bicw~pid, in o, Fig. 243.) 

It' an exposed pulp has become inflamed at the point of its exposure, and has taken on 
a secreting action, rt'pcated dressings witl1 cari.Jolic acitl to get rid of this ulcerating con-

~i:~!~~1cl~l~ijpb;e ~~:~da:C'~OJ~~~I~~ W ! h~niu~~~ ~~:~c~~~~11~1k aa~:.~~l~~,'.~~1 1:~~ a~~e 1'.~:,~;l~~~c:~p~:~~e.tl~~ 
bLcn the scat of continued 11nin, it cannot be prescncd with comfort, and the befit treat-

:l:~~!1~~t~lf !~:r};~~~~h~~1:;~1:~!-:\¥~~r~l,~}~~g:~i~~)!!'.j;~.~s:g~:t~},t:~;:~~:::::i,::· 
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Fig. 21!3. A, rt'pre~cnll' the masticatory surfaces of 8econd uppl'r 
bicul'pid and fir"t molar. The darkening of the decay beneath shows 
through the enamel on the bicuspid. A searcher is introduced to A 

explore the me~;ial surface of the molar for decay. 
}--.ig. 243, a, the same tel'lh; the front surface of the molar, ha\'iug 

prci;:pnted superficial decay. has been chiselled down. which gins 
space for stopping instruments to be brought to bear upon the deeper 
ca\'ity in the bicuspid. 

Fig. ~43. , the same teeth with de<'ay more adrnnccd. The s 
cavity in the front of molar, proving too deep for "cutting-out,'' is 
reached by stopping instruments introduct>d via, the ca\'ity in the 
bicui'pid. The latter tooth having had the enamel on its mnsticntory 
surface too much undermined for preservn.tion , wi ll h:wc it:S contour 
re~torcd by n :Stopping introduced into the dovetuiled-slmpc cavity, 
here seen from above. 

Fi~. 243, o, represen ts continuation of cli:scasc HS sec11 in vertical 
section of lower bicuspid and fir.st molar. In the bicuspid the pulp C 
has been just expo~ed, but being healthy has had a <'arboli;-:ed cap 
and a non-conducting stopping placed over it, and ha:; dcvdopcd a 
protccti\"C ~hicld of' secondary dentine. A gold stopping is seen in 
the molar, of a shilpe that would insure its retention if solid . Com
mencing decny i~ al~o shown nt the masticating surface of this tooth. 

Fig. :243, i-:, ~ame teeth. The pulp of the bicuspid is suppo~cd to 
have been <lestroyl'd with arsenious acid and withdrawn from the 
pulp dnmber, whit:h, with its ex1ension to the encl of the root, is 
repre~en1ed as filled, the lost portion of the crown being also rcs1ored. 
The effects of' unchecked disl:!ase are seen in thr molar, the :uacrior 
root being occupied Ly purulent fluid, and its apex bathed with pus 
of an alveolar aLsces~. The pos1erior root, in which some livin~ pulp 
i:;itill remains, is represented as exostosed, but might with cqua.J truth 
lm,·e been depicted as coven·d with thickened and inflamed pcrio
dontum. 

When a pulp has been extirpated immeclia!cly nf'ter its lofl.s of 
Yitality the root canals should be stopped to tlwir apiccs f'ortliwith, 
but when a dead pu lp has remai ned in a. tooth f'or any time a thorough 
purification by !lie u:-;e oi' carbolic acid must precede the stopping. 

I n some cases after the pulp has been exti rpated, instead of tilling 
the roots, an alternative plan must be adopted if the 1ooth j,; 10 s:n·t·d. 

415 

FIG. ~...13. 

This cons ists in drilling a fi11e canal bi::ncath the free ed:,!;t' of the gum into the emptied 
and cleansed pulp chamber, which is then cornred O\'l'l" with a cap and superjaccnt 
stopping. 

Fig. 24-1 represents a tooth so treated-the gum in this case acts as n ,·ah·e oppmmd to 
tlH." ingrc~:; of food, &c. The ,·ent (which may be made throu;rh a stopping), by pre,·enting 
the accumulation of' fiuid or ga<; in the pulp chamber, slay . .; the dc-
n~lopnwnt or allows the subsidence of' inflammatory mischief about Fio. 245. Fw. 2-!-1. 

thP
1

i~~ting .-W.hen no other teeth want replacing find the C'rown ~ A' 
of one of ciLher of the ~ix upper front tei::th is Jost through fracture I ~ 
or decay, .the opern1ion of pi\"Oti1~g a new one on to the root i~ much 1 / 
to hl' prckrred to oLlitr mode:; ot attachment. ' 

Jn the case of :i healthy root the crown can with acl,·antagc be , -
pi\"otecl on it once f'or all, after the end of the canal has bcl'n lilied 
with gold or other dur:thlc stopping; Lut in other cases 1hc following 
mode of operating is LO Le prefcrred :-Thf" canal at the end of the 
root is left oprn, and the new crown is affixed to the root by n .!=plit gold pin which is 

~:::1111!et;\ ~:.~iw1:!i~'.~:~ui',1~ .~~11~~,~~~~~~ .~~i~~p~i:~~~~i:~f pil:~~:1~~~ :~.it11~~ 1~:~·~:0~t~ 5t~~~c:~~~;ccl !·!~:~~ 
further decay by bt•ing lined with metal, and Ly this nwthod a root not fully f'orm.ed, or 
~~·\\~1~l.al ~S~!~e J.~~l:j~~~.)f a.hreolar abscess, may safo ly be u;:ed for supporting a pivoted 

ti,-~;,c~~i~~e~~~ ~~~:~~~:~~m~~~1!8~1~~~~1:~:' o~~~:~bl;u~:~::~:-~~f'a;,'.~~·i;1~~~ ct~~~
11::~~c c~,~~V1ai~::~ 
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onward progres~, while the nerve complications that ha,·c been noticed, nnd the se,•ere 
inflammatory lesions which will be enumerated further on, are most frequently the scquelre 
of nl'glected decay. 

FHACTC:RE OF TEETH. 

Teeth, especially projecting upper incisors, are liable to be fractured. If only a Fnrnll 
portion of the crown is chipped off, the fraclUred edge nmy be smoothed with a file or 
stone and toucl1ed with spirit to keep it hard and insensitive (filing to amend shape Rhould 
JlOt be had rt:cour.::;e to while the patient is very young). If the portion broken off is so 
lnrp:e that 1he tooth will be permammtly disfigured and yet thr pulp ha:s escaped destructi,·e 
irrita1io11, the tooth may for a time be left as it is, or the rC'mainder of' the crown may be 
rPlllO\·ed and a new crown pivoted on to the root; in a young subject the d(!struc1ion of 
the pulp preparatory to pivoting should be postponed until it is reduced to its ultimate 
tenuity hy the perfocting of the root. 

Jf it is c\·ident th~it the pulp has become inflamed thron_gh the foc1nre it will he dei-irable 
to al Oll('C dt>stroy and extirpate it, in order that the pcriodo11tum may be preserved in a 
healthy condition, a.ml therefore the root be in a position to carry a pirntcd crown with 
comfort. Ju young subjects, when the t('Cth are much crowded and relatively prominPnt 
as compnrcd with those in the lower jaw, it may l>e de:i.irahle to extract the fractured 
tooth alltl to train.in the nei~d1boring teeth to occupy its site. 

Arrested or carbonized decay .-Sometimes in youn~ ~ubjec1s when the ennnwl 
is lo . ..,t almost simultaneously o,·er the whole masticnting surface of a moh~r tooth, decay 
becom<:s arre~t1•d, the t>xpoi::.ed dentine a!lsuming a dnrk mnhognny or black <·olor, and pre. 
l'enting: a density \\ hich qualifies it for mastication. Such a result may be aided by the 
roundit1{?:·0il' of projecting enamel edges. 

Erosion.-O<"ca~ionally the enamel anil suhjucent dPntine arf' gradunlly lost Uy a pro· 
Cf"!l~ which was cnllc<l by Hunter '"decay by clcnudation,u and by recent writerfl eroi-ion. 
The surface of tl1e c:wity i-o formed rl'mains hard and poli!'hed and often free from dis. 
coloration. Jt is proLaLle that this gradual wasting awny of the tooth substance, without 
any of the ordinary appcara1wes of taric~, is due 10 the co111bi1wcl action of chemical soJu. 
tion and friction; the ennmel in the first inslanee bt•ing afli'cfe1l o,·er a comparatively 
large area, th<' cil'ntine, when reached, is exposed to friction which prevenls its softenin~. 

Tl1is erosion may aflCct other parts of a tooth, but usually atlacks the lnbial surface at 
the neck; frequently many teeth in the ~ame mouth are aHCctccl by it, a groove being 
gradually scooped in the teeth just above the gum until the pulp is exposed. 

THEA 'DIJ:o:NT.-An nlknline mouth wash should be prt'SCribed; horizontal brushing 
interdiclt'd, and if the exposed dentine is sensitive either of the solutions mentioned at 
page 411 may be npplied to it. Jn cases admiuing of it, sto11ping Ehould be had recourse 
to, tliat the pulp may be pl'esen·ed from exposure. 

At'FECTtOXS or Tm: Pt:tr. 

An expO!'C'd clentinal rulp is ~mhject to mechanical. thermal. and other irritation. The 
pain produced by such irritation is of a sharp lancinating charnctcr, sometimes l assing 
a\\"ay with an achP. 

Chronic inflammation.-Circumscribed superficial inflammation with increa::e of 
scn~1ti\c11e::-s may be developed in the pulp at the point of t•xpusure, and may continue 
for a Jong time in an ummspected cavity, giving rise to rdiex pain or (so.cnlled) neuralgia. 

Ulcerative condition.-Tbe exposed surface of the pulp mny take on a Sf'crctive 
action, aud the 1ooth be free from pain as long as the exuded sero·purulent fluid finds an 
exit, and the pulp cscap(•S fresh irritation . 

Acute or general inflammation of the pulp is nltenclcd by terrible pain 
of a violt•11t throbbing character, which, i~fter lasting ::cn:rnl hours or days, may cease 
as suddl'uly ns it began, its cesEation bctokel'1ing the death of the pulp. Jn li1is case 
every i;lctor for the production of agonizing pain is present, the distensible pulp, largdy 
supplied with nen-es, undergoin:z \':ucular engorg:em1:nt with un unyielding casti (closed.in 
at all pnrts except at the aperture of exposure, through which it may bulge nnd :mftl>r 
further comilriction). The rain is not usually confined 10 1he faulty tooth, but spreads 
from it to the neighboring teeth nncl 10 1he !!>idt> of 1ht' foce; during the paroxysms 1he 
tooth often becomes tender to pres::ure, ow in~ to a !') mpnthetic irritation of' the peri· 
o<lontal m1:mbra.m:. Prompt mca~ures should be taken to prevent the products of <lecom· 
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position which result from the sphacelus of the pulp from pa!>sing beyond the interior of 
the tooth and "0 cau"1ing the inflammatory involvf'mC'nt of lhc perio;;;teum and the forma
tion of alnolar absct:;.;~. The pulp occasionally loses its vitality without producing notice
able pain . 

T ardy destruc tion of the pulp.-Instcacl of loi::ing it~ ,·itality at once the pulp 
may die pi1..·~·t'11wal, the chronic irritation that attends this proce~i::. hcing often producti,·e 
of morhi<I ehanges on the exterior of the root. .A pulp chamber that contains the remains 
of a drcomposC'd pulp cmils a strong and peculiar plim:phatic smell . 

Classifica tion of pulp has been described alrcn.dy undc:r the head of Secondary 
dentine . 

An in~ensiti,·e polypoid growth of t11e pulp, ronsisting of gra1rnlations which throw off 
a secretion n.nd readily blccd 1 sometimes projects from 1lie pulp chamber into a. cn.,·ity in 
the crown of a tooth i it usually necessitates the extra<'lion of the tooth on account of the 
su(•cc:isl"ul rcsi~tance it oflCrs to extirpation. 

A sensilin. .. :iprouting of the pulp may follow fract ure of a tooi h. Extraction would be 
the tl'Cn.tment f'o r this condit ion, which, by extirpation of the pulp, should be prevented 
from de,·cloping, if tli<' retention of the root is desirable. 

N ecros i s of the pulp may occur with in the unopenrd pulp chamber of a sound 
tooth. I t i!' mOl'.it oflen cOll$C(!UCnt on a blow (sometimes a ,·cry slight one) rupturing its 
,·cssds as they enter the apex of the root. Jt may supervene on fonr. A darken ing of 
the whole tooth re~ult!', and is due to tlie permeation of the dentine by the decomposed 
coloring malter of the blood. 

Salter has pointed out that the pulp thus llevitalized may b<· di~posc<l of by fatty degene
ration. Jn tlw absence of treatment (i.e., cxtil'pation of the pulp, &c.) it often lea<ls to 
a.heolar abi::ce:o.~. 

A tooth knocked out and immediately replaced may bcconw <1uitc firm and obtain vital 
connl'ction with the a\\colo.dental membrane, and will then IJe in the same condition as 
the above. De:ith of the pul1> will be evidenced by the ab!'lencc of a sensation in a. tooth 
when touched with an instrument hot enough to ernke sensation in its neighbors. 

AFFECTIOSS OP TllE ALV l~OLO-DENT ,\L )[E;>.IJH<ASE. 

D e ntal p e riostitis may be local or general, ch ronic or acute. 
G e n e r a l infla mma tion of the pcriosteal innstmcnt of' the teeth and their sockets 

results from r heumatism or attends on a debilitated or unhealthy conditiom of' the system, 
and demands constitutiomtl treatment. ' Yhen slight in amount and cauo:.ing only a loosen
ing of and scni"e of f'ulncss and uneasiness n.bout the teeth, no local treatment may be 
required beyond the use of a slightly astringent mouth wa:o;h . When the gums an! al~o 
cougested they ~hould be scnrificd and a stronger astringent (tannin diiiROl,•cd in spirits of 
wine is elficient) applied to them. Tincture of iodine is a fa\'Orite application with some. 
Any root or tooth that may be :m excitant of inflammation is best removed, and tartar 
should be thorouglily got rid of from beneath the free edges of the gum. 

The continuance or oft-repeated recurrence of a cong(•sted condition of gum n.nd perio
dontum leads to the absorption of the alveolar edge and con;.;cquL'nt loss of' implantation for 
the teelh; the gradual clepo5-ition of tartar upon the root, lwside~ lteing one of the com
monPst cauo:.cs of this condition, is apt to auend upon :uid incrca"e it when arising from 
other cau:;es. " 7 hen the periosteal inflammation is more acute and pus is formed about 
the necks of the teeth, a solution of chloride of zinc-8 grs. to 1he ounce-will be found a 
beneficial mouth wash nnd will correct fetor. 

The grncral symptom~ of dentn.l per iostitis ha,·e been given at page 410; it may be 
mld('d that when due to rheumatism, toothache is apt to he pr(•.:.ent and swelling and sup
pumtion absent, and that it will often subside of itself, whik in a scrofulous subject, or 
when due to syphilis, 1he pain is oflen sliglit and the tendtncy to suppurnti\·e inflamma
tion marked, and that in these cases the loss of' the teeth is imminent and that their 
extraction at on('e may be d<':;irable. Periostitis of the alveolar process of' the jaw, lead
ing- to necrosis, may be cnusecl by syphilis, sloughing of the gums, or alveolar abscess, or 
may hase n. traumatic origin . 

The fumes of phosphorus, productive of" phosphorus necroRis," probably find a readier 

: ::~~~:.~~\~~:r'~~l:i .:~~~~~\:::~~i1:,~1:,~ !;~r.:1:~~;:~;~,;~,:~::: ;,::,:~·;~l'.o'.~·::~:,::;:: :l:ep:~~~~:::'. 
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matu, nnd will not always lead to the loss of the permanent teeth if due time is gi,·en for 
the ~cparation of the necrose<l portion. 

Inflammation of a subacute type may attack, the pcrioclontum of one tooth after another 
and lead to their successi,·e lo:':;i in cases where the roots ot' the teeth are expo1<ed through 
the reccdcncP of the g-ums and :l.h-colar margin from i:;enile absorption or other causes. 

Local Dental Periostitis.-W-ith the exception of the condition just named, 
inflammation attacking the ah·eolo-dental membrane of a single tooth results from pre
existing clisca..~c in th<' tooth or is due to some local rausc of irritation, such ns a ligature 
applied carelessly for regulating purpOSf>S or for fracture of the jaw, the accumulation of 
tartl~l', or the undue t\nd oblique pressure of an antagonist tooth. Chronic inflammation 
and thickening of the pcriodontum is oflcn complicated either as cause or affect with 
exostosis or with a very small chronic al\'eolar abscess about the apex of a stump, :.ind ii', 
in these cases. l\Ssociu.ted someti mes with severe neuralgia, the pain simulating that of 
tic-doulo111'eux. 

The Dental Cysts which sometimes form on the roots of teeth are probably generally 
the outcome of condit ions which in their more sthenic form lead to the formation of al\'e
olar absccs!>. An a lveolar abscess may pass into a cyst ic condition, and it io ceriain that 
these cysts (which may contain cholc.sterine) may ::;uppumte, and then to all intents anJ. 
purpose:; they become com·crted into nlveolar absccsises. 

Periodontal inflammation of an acute form, producing Alveolar Ab
scess, is the natural scqud of death of 1he pulp, the products of the decomposition of 
this structure pas.:;ing through the foramen at the end of the root, giving rise to it. Pus 
formed between the root and its i1westing membrane may separate the latter from the 
former and escape around the neck of the tooth, in which case, if the dentinal pulp is also 
dead. the toorh becomes absolutely necrosed and is to be regarded as a foreig-n body. Pus 
may become diffused beneath the gum, and this is especially likely to occur in the case of 
lower impacted wisdom teeth. Far more commonly, pus, tlcrived from the pulp chamber 
or due to the breaking-down of inflammatory lymph, which ha!:l been thrown out about 
the apex of the fang, is contained in a circumscribed abscess wliich embraces the end of 
the root (see Fig. 2-13, 1-:) and occupies an excarntion in the maxilla. Pre,·entive treat
ment consists in the complete clearing-out of the root cauals and their thorough purifica
tion with carbolic acid, this, with the administration of a saline purgarirn and the local 
abstraction of blood by the appl ication of' a leech to the gum OYCr the root, atfords the 
best chance of' cutting short periodontal inflamnrn1io11 that tends to the formation of ab
scess. The formation of' an ah·eolar abscess is usually preccdrcl by great local tenderness 
to pressure on or over the root of the tooth. and attended by pain of a throbbing charnc
ter, sometimes by rigors and considerable constitutional clisturbauce. The possible occur
rence of py~mia from this cause is not to be o\·erlookecl. Gn•al ~erous effusion into the 
cancellated bone and the soft surrounding !issues not infrequently takes place, mistaken 
some1imcs for erysipelas and occasionally resulting in suppuration; the do:sure of the eye 
of the affoctcd side, or a swelling from the lower jaw rt:!aching lmlf lJown the neck may 
thus be produced. An absct:!SS connected with an upper molar sometimes causes a fulncss 
over the lower jaw. "'hen an abscess is formed the contained pus tends to find an exit 
either through a g-umboil (so-called), or by a. fbtulous opening on the face, etc.; an open
ing on the gum beiug naturally formed when the mucou:; membrane is reflected from gum 
to check a.ta distance from the al"eolar border, and a canal through the body of the bone, 
if' the root of the tooth extends below such retlccrion of the mucous membram:: . 

.An aheoh~r abscess attached to the upper teeth may perforate the antrum, when 
atrache<l lo an incisor may open in10 the nares, or when connected with a lateral incisor 
mi\y pass backwards between the compact byers of the palatine process of the superior 
maxilla or between the periosteum and the har<l palate, and open through or behind the 
soft palate. Jt may abso form listulous opc11ings on the face near the inuer canthus or 
under the edge of the malar bone. An a!Ycolar abscess connected with lower incisors 
may open under or in front or the chin, <.rnd above or under the 111<\.rgin of the jaw when 
connected with tlu" other lower teeth; from a wisdom tooth the pus may pass forwards to 

~\~~r ~~~~;ee;s b~~~t~";~~~s5 dt~"~ll;etl~~u•~=~k~~~:t;l!:~.~ ~~::ei;i~~~~1~~l t:;~~~t~'~it ~:~~,~~~!~ ~;;"~/:;:~ 
and in another and fo.tal case it reached the nrmpit. 

The pus of an alveolar abscess that distends the mucous membrane of the gum or cheek 
should of course be evacuated by an incision, if the extrnction of the tooth does not suffice 
for the purpose. A chronic gumboil may be regartled as a safety vent; but ab;;ce!';;7s 
with such a fistulous opening on the gum may sometimes be cure<l by pumping carbolic 
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acid through the root of the tooth until it escapes on the gum, followed up by stopping of 
the root. 

When alveolnr absce~s has formed and docs not tend to open on the gum, but causes a 
di!'.tension of the bone o'Ter it, together with local inflammation, the tooth, as a rule, 
should be extractc<l without delay to preHnt further rnisc,hief, although in some cases a 
cle~iring out of the pulp chamber and the performance of' rhizoclontropy, coupled or not 
with a dir€·ct opening into the ahscess to e,·acuate the pu~, may be the right practice. 

Jn ah'colar abscess or the lower jaw, a prominence passing out from any diseased tooth 
and ohlit1•r:uing the natmal sulcus between gum and cheek will point to the tooth which 
should be extracted, nn<l a. verti(•al incision acros!S the aV:-i.c·<•ss track within the mouth may 

~~1~~~;;:~t~~1~ cWsl~~~s\::~t a~:f t;~~1~!i1:~e~f i:~1: 1~~/1~r;;~~~~t~11·~~:r;u~oc~:c;~~~~~1'.,~~ti~!~us ~1~e~11:~~~ 
cases warm water should be hdd in the mouth, and poultices shou ld not be applied to the 
out~icle of the foce. 

A fi,.tu lous opening on the face, which has given exit to a continual di~chargC' for years, 
will fl.t once close up on 1hc extract ion of the tooth or I.Juried root which has caused it, but 
a perman('nt cleprC!'sed cicatr ix will be left; in the~e cn~es a probe introduced from the 
outside will ,·cry likely impingP on something which fods rough and ha.rd like dead bone, 
but is realty an exosto<:.ccl and roughened tooth fang; ~\bsence of fotor in the discharge 
and i:;inglcness of the opening point to the presence of a diseased tooth and not bone 
disease. 

8En1ot:s LOCAL Co:\IPLICATIONS OF J:-;n,A:>.PrATOHY AcT1ox sr.T ur nY 
TOOTH DISEASE. 

The disfigurement of a fistulous opening on the face, due to neglectf'cl alveolar abscess, 
is comparatively common, but far more se\·ere complications are someti mes but \'Cry rarely 
produced by the inffammaLory i1wolvcment or surroundi11g struc tures. The se\·en1h nen·e 
has thus been in\·oh·ecl, producing facial paralysis. Necrosis of the inrnh,ecl bone h:is led 
to a fatal rc!:iult. Several cases are detailed Uy Salter in which permanent loss of sight in 
one eye followed antral abscess or inflammation about the upper teeth. Jn one case am<rn
rosis of thirteen months' duration was got rid of by the extrnction of a carious tooth from 
the end of wliich u Rplinter of wood projected. ] 11 the case of n patient who recently came 
with symptoms of" tumor in the orbit into Guy's and there died, Dr. Goodhart traced the 
origin of mischief to caries of the first left lower molar, which gave rise to abscess, suppu
ration in the inferior dental canal, acute ostitis of left side of lower jaw, extension of 
disf'asc.by pterygo-maxillary fossa to orbit, suppura.tion in both orbits, o.:;tit is of vault of 
skull, and pyicmia. 

The spai:;m of the ma..sseter which frequently attends clisea~e about the lower back teeth 
is sometimes probably due to inflammatory invoh-emcnt of the nen:e, and not simply to 
reflex irritation. Extraction of the tooth is its cure, and the mouth may be opened suffi. 
ciently to allow of this being accomplished by the persevering use of a wedge between the 
teeth. 

Tartar or salivary ralculus consists of lime salts precipitated from the oral fluids, 
togt:ther with "leptothrix buccalis," epirhclial scales, (._\;c.; it e~1•cci:illy tends to form on 
the lingual surface of the lower front teeth, and on the buccal surface of upper molars; a 
small rim may be often f'ot1nd on all the teeth under the free edges of the gum, which may 
then present a narrow hlue liue or be generally congested. Brushing in the manner 
recommended for the pre\'Cntion of decay checks its deposition. Jt s presence in la rge 
ma~s m;iy ca11!'e ulceration of the tongue, &c., and in m11ch smaller quantity ca.uses 
looi:;cning1 :md if allowed 10 nccumulate, the loss of the 1eeth . Jt should be carefully and 
thol'Oughly remo,·cd with small scal ing instruments, used so as not 10 make the gum bleed. 

All teeth that are ret:Liued in the moutl1 should by stopping and scal ing be rendered as 

:~:11~~~~;~1 ::i~;~u~s,J~~i5t~:.~ily :.1
!init:.ent with tartar-loaded and decaying teeth may tnwel 

All ~harp and ja,!!ged edges of teeth should be removed by a file; this is of special im
fr~1;!~~~i:~1 i~~ ~:~~~.~~~;J.as localization of epithclioma of the tongue is commonly traceable to 
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Tu:"11ons A'."D OTHER AFFECTIO'.\'S OF Tu.: Gu,1s. 

Sundry ~um afll•c:tion!' are intimately connected with the teeth. 
Simple hypertrophy of the gums, chiefly on their laLia\ surface, ii; sometimes met with 

when the tl'eth arc O\crcrow<lctl. the gum being shut out, as it wcr(' 1 from betwetn the 
neck of the terth. The pr<·vcnti\·e treatment for this con<lition iis self-e, ident, but when 
it is established, nnd t'XtraC'tion is inadmissible, it may be reduced Ly free scnrification and 
tht application of tannin, &c. 

Occasionally, in unhealthy subjects, hypertrophy assumes larger proportions, the crowns 
of the teeth being buried in lol.H1lated masses of gum. The trc::ument consists of' sci~ling, 
free !'Caritication (and sometimes cxcii:.ion), together with the local use of' astringentii and 
fotor-correcting n.pplications. Absorption of the underlying a.heolus, aud consequent loss 
of implantaLions for the teeth, is apt IO attend upon this ltypcrtropl1y, as it does upon con
tinued extra nl::-cularity of the gums. 

A polypus of till' gum is frequently found to project into dental carious cavities which 
extend below the gum i it is ,·ascular and insensitive, and should be cut away and picked 
out of the tooth ca,·ity prepara1ory to the filling of this latler. This gum polypus is some
times liable to be mistaken for polypus of the dentinal pulp. 

Epulis.-The tumors classed under this name present, in varying proportions, a fibrous 
or myeloid character, an<l not infrequently hM·e small osseous development at tht:ir bases. 
As regards the maxilla~, these growths essentially belong to the ah·colar or tooth-bearing 
portion, and consequently can, as a rule, be completely removed witltout interference with 
the bwml portion of the bone. The tibrous tissue of the gum, the endosteum, and the 
aheolo-dcnta.I membrane having continuity, may each share in the dc\'elopment of an 
cpulis; it therefore follows that for the complete eradication of tlic disea-;c, tLe extraction 
of an adjoining tooth or root may be demanded, together with the excision of the growth 
and i11\'oh·ed bone. 

V ascular t umors.-:'\ry colleague l\Ir. Salter has recorded a case of a vascular 
tumor the !:lize aud color of a )Jordlo cherry, which he found attache'l by a narrow neck 
to the periosteum of :i tooth. Jn my own practice a. lobulate<l tumor, of polypous character, 
and ha.\"ing much the appearance of an epulis, overlapped the l1anl palate, and was found 
to be attached by an exceedingly narrow pedicle to the edge of the pcriosteum of a decayed 
mohir tooth . 111 bo1h these cases lil·morrhn.gc of a really til:wming 1;:xtcnt bad occurred, 
and in both the tumor was removed by extrncting tile tooth. 

Tile painful "ulcerative stomatitis," so frequently met with in hospital practice among 
young children, often demands the extraction of loosened and irritating teeth, coupled 
witl1 the inLcrnal administration of its specific remedy, u clilorate of lJOta~h." 

T11E EXTRACTION OF TEETTI. 

Speaking generally, extraction may be required for regulation of teeth, which includes 
the pre\·ention of o,·ercrow<ling; to pre,·ent or get rid of impaction of a wisdom or other 
tooth; for neuralgia and nerrn irritation when its origin in a tooth is not confined to some 
condition of the pulp which can otherwise be got rid of. As a rule, in ea::;es where perio
dontiti:; (not rheumatic) is established and resists curative treatment; when an akeolar 
abscess tcn<ls towards opening externally; in cao;;es of \Crtical fracture of the tooth; in 
tlte case of loose and diseased teeth or roots which keep up an unhealthy con<lition of the 
mouth; wht:n an epulis has probable connection with alwolo-den1al mt'mbrane; and, 

Jin~~~~~~~;;/~::;~ J~\':~~t~·~ilt~~:'" t~.f~ 1il;1~~-~u~~~~fti:c~1~:~ ~;~~i~~~~ :;~= 1 ~1~1t\'.~~1~ion of teeth. The 
forceps adapted for tlie remo,al of the diffCrent teeth will be found described in 'Tomcs's 

:H~~~\'.~!·:~:~:~~:.·f :~~~1:~~y ~·:~~~;~,~~~:~:icf
0

:~~~~:i~~,~~:~~~r.~~~::~·~::;;~d~:~::i~~,~~r·:~:~:;;\;~~: 
requi1·ed for sound teeth, but for those that arc brokc11 down or hollowt!d out by decay. 

Jn extracting a. tooth the forceps should be applied lightly hut closely to its neck and 
then st•nt firmly up (or clown, as the ca.')e may be) until they gra~p a part of the tooth 
that will resist some prttiSure; the edges of the blades will thus, Ma rule, be mac~c to 
1•a"s jn:;t within the edg('S of the socket, while in the case of the molars the points of the 
bladt•s will take grip at the bifurcation of the roots; the right hold being obtai~e<l ~y t_his 
first mon: ment, the imtrumtmt is thenceforth kept at om• with the tooth, which IS tir:it 
sel'aratc<l by a particular movement from its socket attachments and then withdrawn. 
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Thr nrrompanying drawing, Fig. 24G, shows the manner of holding the forceps. The 
little finger may be ui::ed a~ a kind of opening ~pring, 
and the thumb .!-ihonlcl act as a stop between the F10. 2-46. 
handles and prt!''ent any cru::;hing pressure. 

The particular lllO\'cmrnt required for the dislodg
mcnt of a tooth depends on the shape of its root. 
Thus, the upper i1wi~ors and canines, together with 
the lower bieuspidi:i., a rc more or less conical, and are 
therefore to be rotated, while the lower incisors and Manner or holding forcep~. 
canines, together with the upper bicuspids, are more 
or less flattened from side to side, and therefore are to be mo,·rd outwards and inwards. 
The molar teeth arc also to be lllO\'ecl outwards and inwards before being extracted. 

The direction in which teeth are withdrawn from th<'ir sockets depends on the position 
held Ly their roots.. U11per molars are extracte1l downwards and outwards; lower molars 
upwards, and often somewki.t backwards; while in order to follow the curves of their 
respective' roots, upper wisdoms should be extracted downwards, backwards, a.nd out
wards, while the crowns of lower wisdom teeth should be carried backwards and upwards. 

An elC\'alor shoultl not be used in extracting the uppt>r wi8dorn tooth on account of the 
fragil(• nature of the tnbero~ity of the maxilla in which it is lodg"cd, but may sometimes 
be used with ad\'antuge for a lower wisdom when the second molar is sound and firmly 
implanted. 

Before attempting to extract a buried and impacted lower wisdom tooth a C..1.reful exam i
nation should be made with a probe to sec how it is situated; sometinws it will be found 
to hold a horizontal position, its crown impinging upon and causing ab~orption of the 
root of the second molar. In C'a.::ies where it is possible to extrnct the impacted tooth, 
lower hawk!'bill s.tump forceps with a double currn :mcl an elerntor such us shown in Fig. 
2 J8, n, will be found ,·ery u1:oeful. In cases where the ascending ramus would be neees-

F10. 2-li. Fw. 2-!8. 

Fig. 2n.-A. Upper stump foreeps. B. Lower stump foreeps. 
Fig. INS.-W('dge-sl1aped seoop ele••ator1, whleh are •·try osef\11 in l'lttraetlng buried or mneh hollowed-out roou 

1ue11 aa C. A. ~:Je\·ator (or UJlper roota. B. One of a pair of elevaiou, devised by Mr. C. Ro:;-erg, for lower stum11s. 
:~:; ~l~:o: ;:r~;:;:ws.ometlmc1 be loeat removed from the upper jaw with au luslrumeul btn·lug 11. spiral cut ou it, 

sarily injured in nttcmpts to remove the wisdom, the second molar should be extracted 
and then tile buri('(l tooth may erupt without further trouble, or can be eas ily removed if 
still n source of irritalion. Stump forceps, as here figured (Fig. 2 ii), are far better 
adapted for the ex traction of bicuspids than the so-called bicu~picl forceps. 

] n the case of a much Lroken-down or hollowed-out lower molar, instead of using molar 
forceps, it is better to grasp with stump forceps the one of the two roo1s which offers the 
b~st hold, :m<l if the union between the roots is not strong enough to allow of their with
drawal together, the remaining separate root will be easily rcmo\·td. 

The thn•e undi\'ick·d roots of a crown less upper molnr may be extracll'd with" Coleman's 
forceps," or with long flat-bladed, loose-jointed stump forceps as made by Collins. 
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eit~cc.:~~l~;~~l~;. ;1!~\~~1;n!:i:1~~~ps may be used with adnmtagc in cxtrnct ing united root~ of 

" 'hen a root is partially covered o,·er with gum the pos.ition of its edges should be 
defined with n probe before any attempt is made to grasp it. 

irith well-made forceps. lancing the gums before extraction is usually unnece:--~ary, but 
sometimes, especially in i~olated teeth, the gum is strongly adherem to the tooth :rnd is 
apt to be torn away with it if not first separated. 

Fistulous opening"l on the face are seldom seen in connection with children'!:' temporary 
teeth, but the external ah·eolar plate is often perforated, nnd the end of a. root projects 
through and causes 11lccration, which may lead to adhesion Lctwt•cn gum and cheek; the 
teeth causing this irritation are ea.o:.ily pushed out with an ele,ator. 

l'ursistent hemorrhage following the ex traction of a tooth and resisting cold may be 
stayed Ly tightly packing the socket with rolls of softened mntico leaf (Tornes), or with a 
strip of lint cut to a point and dipped in a spi ril solu tion of tannin,=~ comp1·1:.o:s being placed 
over and kept in pl:lce by the opposite teeth. At the toame time aslringcnts or iron should 
be gi\'en interirnlly if 1he hemorrhagic diathesis exists. 01· appropriate measures be rnkcn 
if the bleeding in the case of a woman appears to be vicarious. 

'Vhen natural teeth are Jost, artificial ones unquestionably conduce to comfort and 
lrnalth. 

In elderly people teeth that project in an unsightly manner can often be shortened with 
much adrnntage and without pain . The roots of upper fr01lt teeth and of lower teeth. if 
healthy, may often be retained in the mouth with gain. The whole.sale and indiscriminate 
extraction of teeth is to be strongly reprobated, leading, as it does, to premature absorp
tion of the al\'eolar processes, and thus often reducing in middle age the lower jaw to a 
Je,·el with the root of' the tongue, and, therefore, ill-fitted to support artiticial teeth. 
Several painful cases resulting from extreme absorption, clue to this practice, haYe lately 
bet!n seen by me. 

In the ca.<;CS of cleft or perfora.te palate which are not amenable to surgical treatment, 
artificial re!5tora.tion should be had recourse to. 

An obturator should only span the orifice in recent cast•s of perforation, in order that 
occlu!;ion by the approximation of thP. edges of' the opening may not be interfered with, 
and in no ca.se should a method of' fixing in the plate Le used thut will tend to enlarge the 
aperture. 

AFFECTIONS OF THE PHARYNX AND <ESOPHAGUS. 

lxFLA)DIATION A~o Surru1uT1ox OF TllE P11A1tYXX 

is met with in the feeble and cachectic subject, and comes on with general and local symp
toms not unlike tho ... u of quin:,i;y. Loth affections bein~ often ~soc i a.ted. Pain with difliculty 
in swallowing is the chief local, while fc\'er with constitutional disturbance is the chief 
general symptom. 

Abscess may be the n"'o;ult of' an acute or chronic inflammation of the pa.rt. and shows 
it:,i;elf Ly ~ome bulging or projection of' the mucous covering of the pharynx. 1 t may be so 
large as to interfere with if not pre,rent deglutition, or enm to impede re:,piration. I luwe 
!H->en this occur twice in cases of s.pinal disease. " 'hen the..-e condition.; exi~H, the abscess 
must Le opened, tla: best instrument to use being a strai;rht bistoury protected up to the 
point by a piece of lint or strapping. An instrument called a phnryngotomc> lms been 
de\·iscd for the 1n11·po1;;<', and answers well, but the bistoury is preferable. Tonics, such as 

~l~~n~~~~~~·o~i1\'~~ t~~e~~ii~:';:~k~~'.(~~; ~:1t~;~~t:1~1~,~~y~v1~;.'~uit~~il;~~i;!~~~=· c:~:~·rit~~~~n;~~~ 
~:~1l~e:L1'~;:~: ~~ 8:~~~~~\'~~~· th~I'~1~r~~,~~~o~rs~1:~d0;:c~~~:m~~u~·11:11~l~t as~~~t-~~~~;,::f.~~~:~11~~.:~~ 
chronic. 

Tumors of the pharynx mny also give rise to the external nppearanC'es of a 
chronic nbseess by pre:-:..-ing- the mucous membrane forward, nnd cancerous tumors :\re very 
liable to do this. One of the most marked cases of the kind 1 ever saw turned out to be a 
syphilitic gummatous tumor which was so lm·g-e as to make me suspect its cancerou.s nature, 
but, on in,·esti~ntion it proved to be syphilitic, and wa.s cured Ly ten-grain doses of the 
iodide of potassium in bark three times a day. 

The cancerous tumors generally commence in the upper part of the pharynx, and cause 
obstruction of the posterior nare:s; as they grow downwards they simulate a pharyngeal 
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poly puc::. Two such cn;:;es in young people hax e been under my cnre1 and both died. I t 
was n question in both whether the disease was not originally in the tonsi l, b11 t i t appeared 
to have origina ted above the gland. 

DYSPJI AG IA 

is merely a ~ymptom , and due to numberles'I ('ond iLions, which cannot be trea ted till rite 
cause is known. T o n_gccrtain this is consec1uently mo~t impol'lanl , and should al ways be 
clone by elimi1mting C\·ery pOS$ible cause. ll may be t lmt t he symptom arises from some 
want of po wer in the phary ngeal muscles or from <:c:?-ophageHl ulcf'ratiou or obstruction. 
]f the former cnu~e holds, rile condition may he due to a pma.lys is of the musclf"S of the 
part from cerebral di sease, to hys teria, or to diphtheria-as under all these circum stances 
there may be a more or less comple te loss of power in the ac l of swallowing-food or fluid 
passin~ into the nose or the laryux producing suffocat. ion. Tliis condition is oft en present 
after the operation of' tracheotomy for croup, the wnnt of' rulapti n power in the mu~cles of 
fieglutition allowin g- lil111id food to tr~1 nil down the larynx and appear a t the ex ternal 
tracheal wound. J ... a ry ngeal a nd pharyngeal tumors and tumors about the base of the 
tonµ: uc, can a lso produce the same symptoms. 

" rhen dy:; pl1agia is due to resophagea l obstruction , it may arise from spasmodic or 
organic stri cturr of the tube itself, or, to Lh e prc~cuce of cancerous, syphili t ic, or simple 
ulceration ; wlit' n to pr<'~sure from wi thout, to some thoracic, cer vica l, or aneuri smal 
tumor, or to tlw presence of a fo reiirn body in l11c tu be. 

Stricture of the resophagus1 as a rule, takes place at its upper end behinrl the 
cri coid rartilage, though it may al~o occur at oth<: r par ts. I t may be spasmodic or hys
teri cal, but more freq uently is ao;:.sociate<l with some kind of tdcerative action, simple, 
sypl1ili tic or cancerous; occa.,ionally it is cicatrici<,/, the resul t of a former inj ury, such 
ns the swallowing of a corrosirn fl ui d. In the majority of' cases, however, the disease is 
due to cancer. Jt is a great ques tion whether a simple fi brous stri c ture of the ccsophagus, 
such as is found in the urethra, C\'Cr takes place. 1'/toracic aneurism is capable of pro
ducing enry ~ymptom of this affection. 

Spasmodic or hysterical stricture is u::;ually met wi th in the young, bu t it may 
be found a t all ages. Paget ha-; described it as a kind or stamm <' ring of the muscles. J t 
is 1m>bably alwayl'l assoc ia.ted with some local irri!ation, folli cular infbmmation or ulcera
tion. Tliis may lin.ve originated by itself, or been caused by an inj ul'y such as a scratch 
from tll(' pa~snge of a lu\l'd or sharp body. lt is, moreonr, usually as;sociated with dys
pli rigia. The dys phag ia is likewise iutermi1tent and uncertain ; as when a pa ti ent is 
gin~n foo<l or flui d to test her power, it will be said t liat ir is impoRsible to do what is 
required, and should it be a ttempted to a ce rtaint r the suttCrer may half choke. Y et , a t 
other times when otherwise engaged, food can be taken. Jf a prohang be used to examine 
the par1, its introduction will be violen tly oppos<:d by the phary ngeal musc les, thoug h 
with ;~ l i ttl e steady pressure, a ll obst ruction will lie overcome. 

CE50 PllAG EAL 01~STRUCT IOX. 

"~he n a patient complains of a diffi culty in swallow i1 1g, or rather of diffi cult y in passing 
foocl onwards down the cesophagus after the act of' swallow in g- h:is been perfo rmed, and of 
its subsequent r<:turn into the mouth , the surgc:on in look ing for its cause should first think 
of thoracic aneurism, then of' cancer of some port ion of the tube, and , lastly, of simple 
ulcera tion. li e should a l ~o al ways inquire into the history of !he casc1 and sati sfy himself 
that in no previous J'<' riod li :i . .; the pa ti ent susta ined any local injury from the swallowing 
of boiling wate r or corros ive flu id. Jf the last cause be eliminalcd, :rnd a careful examina
tion of' the ches t wi th other modE's of investigation dispose of the quest ion of ancuri sm, 
then that of cancer becomes !he most important., as there is little doubt, th:\t such, in the 
majority of' cases of organic stri cture of the oosophagus, is the true c;\usc . In the early 
stages of the affection, tl1e diagnos is is difficult , indeed at this per iod, the surgeon is 
se ldom consulted, for so long as solid food passes, the pati ~ n t is hardly aware of any 
obstruction exis tin µ: , as the habi t of swa llowin~ small boluses of' food growspari passu wirh 
the ob.struction. An attack of spasm is perhaps the lirst symptom that att racts notice, 
spru;m which completely closes the canal, and causes regurgitation of the food. 

At this early per iod of the disease the surg-eon wi ll probably be able to pass a probang, 
though it may be only a small one. As the d isease progrei-ses some signs of ulcerative 
ac tion may appe:1r, such a5 the d ischarge of pus or blood, which usually comes up with 
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the regurgitated food. and when this occurs there is no better indication of the pre:::ence of 
ulccrati,·c action. lf the patient be middle :1ged, the probabilitie~ of the disease being of 
a cancerous nature are very strong, and should there be any local thi<'keuing behind the 
larynx or glandular enlargement, these probabilities arc enhanced. \\'h('n. however, the 
patient is a young adult, and a history of syphilis existoi,, its syphi litic TH\tur~ is rendered 
probable, as simple or syphilitic ulceration of the re~ophagus is ~nfficient of it,.elf to cau~e 
complete Cl'~ophag<'al obstruction, simulating stricture-the spasmodic contraction of the 
mu~clcs of the tube ha Ying much to do in bringing about this result. The following case, 
which occurred in a patient of Dr. Ilabcrshon's, illustrates the!ie points very forcibly:
The patient, :ct. -l8, was dying from starvat ion caused by inability to swallow on account 
of o::sophageal disease, and for it I performed the operation of gastrostomy. The man lived 
six d:iys afterwards, and dieJ of pneumonia. After death, nearly n complete ring of 
ulC't:ration was found nt the upper part of the re!:lophagus, which had caused all his symp
toms. Its syphilitic nature could not be clecicled, ;_dthougl1 the man garn a history of 
having lmcl the di sease twc11ty years previously. The repair at the scat of operation was 
most complete, the stomach and integunrnnts havi 11g firmly united. No peritonitis 
existed. 

l once saw, in consultation witli Mr. Pink, of Greenwich, and Dr. " rilks, a case. of 
complete ccsophageal obstruction which we all believed to be cancerous, but which so far 
improved unclt·r the expectant lreatment as to allow of the pas~age of well-minced food 
wi1h comparative comfort. Several months later, however, complete dysplwgia returned, 
and the man died, a direct communi<"ation ha,·ing taken place between the cc~ophagus 
and the respiratory tract from extension of the cancerous ulceration. Had a bougie been 
pas-=ed in this case, a fatal result would probably as a consc<1uence ha,·c taken place. 

As the disease progresst's other symptoms will appear, for the ulcer may eat its way 
inlo the larynx or trachl'a, when it soon pro,·cs fatal. 1t is from this fact that the surgeon 
should always be Ycry chary of passing any bougie down the ccsophagus, because when 
ulceration has taken place, he will be very liable to do harm, and may cause perforation 
of the ulcer into the air-passages, or even tile ple11m. 

TuEATMENT.-Assuming tlie pathology of strictu re of the resophagus which has been 
gi,·en to be correct, the treatment by dilatation is not only useless but dangerous except 
when the stricture is of tlte dcatricial form; for when it is due to cancerous or other 
ulceration the irrilation of a bougie must do harm, and the pas~agl' of an instrument is 
likely to hasten the fatal termination of the diseru;e. In the cicatriciol form, however, or 
that which follows some local injury, such as can be produced by an irritant fluid, dibta
tion is of great value, and such treatment if it clo('S not cure the disease will at lea.st pro
long life. A bougie as lal'ge as can be pao;sed should be introduced daily, and retained. 
The patient should, when po~sible, take i:.olicl food fi1wly minced, and when otherwise, 
fluid nourishment. Milk c:rn oftf'n be drunk when other food is refused. Beef tea is 
always useful, and Ilassall's Aour of meat mixed with it is an excellent addition. Brand's 
liquid es~euce of meat. is also invaluable. 

" 'hen swallow ing becomes impossible, the cautious pnssn~c of a fine tube through the 
str icture for the introtlucrion of liquid food may be undertaken, though this proceeding is 
lrnzarclou:;, and can rarely be repeated for many days. Nutritious enemata appear to me 
to he preferable, beef tea thickened with flour or arrowroot, with milk and egg, or a rnix
tt1re of a pound of minced beef and onc-rl1ird of a pound of fresh pancrea.$, one-half of 
which being introduced in10 the rectum night and morning, administered enry four hours 
alternately, tending more than anything eb~ to keep up the powers of the patient. -when 
all these mf>ans fail, or rather before-for it is known that life cannot be very long main
tained under such circumstanccS-the question of opening the stomach by an operation 
mu.Iii be entertained. 

Billroth recently has cut clown upon the ccsophagns :in<l excised the cancerous growth, 
but without succesS-the operation, howe,·er, is only commended to our consideration by 
the emintmce of the su rgeon who performed it. 

FOREIGN BODIES 

are occasionally arrested in the pharynx, and, when pointed, may become fixed in the 
soft parr~ about the base of the tongue, or between the pillars of the fauccs; but when 
bulky and solid, they arc generally arre~ted at the narrowest portion of the tube, its lowest 
1-,ortion, behind the cricoid cartilage, or ut the cardia. The discomfort caused by this 
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nrc ident is at times very great, and <liHlculty in swallow ing, pain , and the di~position to 
vomit arc common symptoms. A pricking sensation in the part i"i g-cncrally present 
when the substance is pointed, although it must be r~membcre<l that this sym ptom oftt!n 
n •mains after the sub-;tance ha.s been <lisl0tlged. " Tl1cre the e piglottis or upper ori fice of 
the larynx: is initatcd, cough and other laryngeal symptoms will be produced, and the 
:;:ftlne m:\y he said whe n a solid body becomes impacted bPhind the lnry nx; the larynx 
1•1u l('r th m;e circumstances being either so compre:-;sed a.co to c:u1!'c !mffOcation, or so irri
tah'd as to ~in• ri ~e 10 spa~m, either of these causes being su flkic n1 to produce deat h. 

" "hen small bodies lotlp;e in the part , thi•y may give ri::;t:' to inflammation and abscesses 
in the pharynx and neck; indeed, inst ances are on record in whiC'h disease of' the cen ·ical 
Ycrtebr<c haR bccu tla e result . Coins may be impacted in the ph:iry nx for many months, 
and Dr. 0. \\'anl rd:1tes a en.Re (l Path. Trans.,' 18 18-9) in which a halfvtm ny wM so 
placed for eight months, the chi ld at last , in a fit of coughing, bringing it up. 
T11EAnU:~T .-\Vhcnc,·c r a. fore ign body, large or small, is s u ~ pectcd to kwe Lccome 

lodged in !he pharynx,:\ su rgical exploration of the mouth, base of the tongue, and fauces 
should be made. autl by carefully sweeping these parts with the index: finger any foreign 
body will be detected. By thi s proceeding the forl'ign body may be dis lodged. \\"'hen 
any body is fixed iu a part. it may be remo,·ed by forceps, the ordinary dressing forceps, 
a;; a rule , suflicing ; wlit•n the bod~· is lower down the rcvoh,i ng resophageal forceps, as 
made for me by Mr. Krohnl', of Duke Street, Manc heste r Square (Fig. 24 9), may be 
u~ed. When a coin h::ts bee n swallowed by a 
child, and bcronw impacted in the pharynx, Fw. 2-19. 
the child should be laid across a pillow upon ~ 
his belly on a table, with the hf'ad hanging 
on~r the end , and supported. The surgeon /( . 

•hould the n int.coducc I.i s fin ger into the mouth .· . anti depress the cliild's tongue, the coin by this 
manreuvre s litlmg out of its place. 

\\'hen a solid mass has become impacted in 
the lower part or the pharynx behind the cri-
coid carti lage and the finger ca nnot dis lotlge g 
ii , no forcibl e attempt 8hould be ma.de to pu:; h 
it down into the s tomach , a lthough laryn-
gotomy may be culled for to preserve life. If J 
a $Ccond aw·mpt to mo\"C the impacted body ' 

!;l~~,s~!a~Sm\\~~~:j~fl :~~~~~~<t:. 11:~·n t!l\~eJ~1;.:~ ,~;te\;~~ Rcvolvlug ph~r;0:!~;! ~:::~ z:. lbe remml or 
fail ed m:iy tli sapp<·ar, and a renewed effort may 
be crowned with success. Soft bodies likewise become softe r, and consequently can be 
the better n:mo,·ed or pushed downwarils. A good dea l may, howe \·er, be done by digi tal 
manipula1ion, Loth inside a nd outside the mouth , either to dislodge the foreign body or to 
so alter it ~ s lmpe by squeezi ng as to enable it to pa'."S downwards. The laryngoscopic 
mirror is often of g reat .:;en· ice in detect ing the presence of a small impacted body, anti 
in guiding the burgeon to its position. False teeth not unf'requent ly become clisloclgecl and 
impacu:d in rhe pharynx . I>agct has related sucl1 a C'asc, where a man in a fit had one 
of hi s sets in thl' pharynx, where tl1 ey remained four month!'i. They were afterwards 
dislodged from bctwt::cu the l>asc of tlie tongue a.ud th ~ epiglouis (' l\lcd. Tim.es,' 1862). 

Jn 18G I, when pe rforming onuiotomy on a. lady, under cli loro form, alarming symptoms 
of suffocation set in, and on opening the mouth J found hnlf a set of' teeth ha d become 
di slodged and fallen into the phnrynx. I have also heard of several s imilar cases. Before 
gi\·ing chloroform to old peo1ilc the tee th always should be examined, and f'a.lse sets 
rcmovccl. \rhen such bodies become im pacted, much CUl'C is needed in their extract ion, 
a11d the utmost ge ntlo11 rss used. 

Wounds of the pharynx, as a result of ncci<lent, arc occasionally met with, full
ing with a shMp body in the mouth being the mos t frequent, and when they do not 

~:: \ 0
: i·:1,~.·~!·~a~~:t:~~s~~.' ~:1~:;c~;r7·~~~:~i~0i~,,~\~~ichn~;·~~a3~h1;~;~~~s o~~ s~c G~o~~g~?~:' I~~ ~~ 

li~ature the cnrotid arte ry for repeated bleedings following a punctured wound of thi s pa.rt 
produced by the end of a parai;;oJ, in which an excellent recovery e nsued. 

Foreign bodies in the cesophagus are mostly arrested at the two narrowest por
tions of the tube-its origin behinJ the crico id cartilage, or at i1s lower end just abo"e the 
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cliaphrn~m-nnd any1hing thnt can be swallowed may lie e:;o impac1e11. The symptoms to 

which this acciden\;i:~:tri1~~t~:ic t~~lr~:~~;:;~;~~c~~l1~\';~001~\r~~~1 ~~~H~UrJ:'Si~:· !~~~~\~!~~ic(;gi~ 
Fio . '.?50. 2.)(1), and when tlic obstruction is not complete, they may be very 

sl ight. Yomiting, howe\'er. under both circumstances, will probably 
take phtcl:' to expel the obstructing body, and when this is sen•re, rup
ture of' the ce!'oplmgus may crnmc. Thi~ accident is to be i-uspected, 
when, after se\·ere and repeated straini ng the foreign body is ejected 
with ,·iolence, its ejection being attended with hemorrhage and fol
lowed by emphysema of the nei.:k. An intcrei:.ting paper on this sub
ject may be referred to, by Dr. Fitz ('American Journal of )fod. 
Science,' January, 1877). As a rule. howc\'cr, besides the mechanical 
symptoms, the mere presence of a foreign body in the tube produces, 
secondary inftammntory symptoms may be set up, which urn._v gi\'e rise 
to a fatal re:;ult. Tims, a ca«e is on record, in which a fish bone per
forated the heart and caused a fatal hemorrhage (Anclrewf'l, 'Lancet,' 
18GO); in another, where a sharp spit.:u lum of bone caused ulceration 
on the third day into the aorta (Spry, 'Path. 'I'rnns.,' vol. iv, 1853); 
and in a third, where disease of tlic spinal cord ensued as a conse
quence of ulceration of the intervcrtcbral suLstance1 following the 
arrcf:t of a piece of bone in the resophagus (O~lc, J . ,V., 'Pat h. Trans./ 
vol. iv, 18;j3). Erich.st·n also records a cnf'lc in which a piece of gutta 

Pr<'paration show- percha formed for itself a bed in the wall of the CCf'lOphngus for up. 
inga 111eceofpud•Hng wards of six months, and destroyed li fe by causi ng ulceration into a 
iUlpacted In re11opha· \"C!'i'CI nnd hcmorrliage, and a f'letond, in which a m:m died suddenly 
gJs or a child, Et. 2 from h~matemesis, the cause Lcing clisco\'''l'ed after death to be a half-

:;::~. ~~i:~~;;;,!:~ ~:~,~~k!'\:~!~~c~~~·ei~1 a11~~s~~~\~~;r~s.fi~J11cc~~,~~1 ~>ai~:~~I t:;1~·~~~1~a~he ~~~~~~ 
i\lus., 1793'°. rior wall of the ccsophagus and wns found cmhedclccl in pus in front 

of' tile H rtebral column (')led.-Chir. Soc.,• Edinburgh, 18,19), and 
my friend Dr. Sutton also has told me of an instance whcro a lunatic so plugged his 

~~:¥.F,~~~~E;~:~,~~;~~'.~:~~l~~~·~f ~~1~ii.'.~~~::c~~d;1 \ 11c:~·~~·~:~~\1,~;u:.0 '~\'. 1:::~ 1 : t ~~;,; 
be folt hy the finger or bou,gic, no doubt can be entertained; yet, on the other hand, when 
no such evidence is ohtain:ible it may often be present, for a foreign body of small size 

:~;:.,~1~1:~:~1.e ~h~x~~l~ti1~;~~e s i;.!~. ~ti·a~:~o!~~~ep~~.l~~~=-:~~p~11:e:1~~:;~1~/1~"11111~~IJ~~~~~~,.~:·h a: 
smooth polished iron knob at its encl, the one with a sponge at the end beinp; uselef'ls. 

TREAT;\1E...-T.-\n1en a for<:ign body is detected, the sooner it can be taken away the 
better.. If the material be so.fl and digestible. it may be pushed downwards by means of 
an or<lm~1ry sponge or ivory probang or the tube of a f'ltomach pump, ca.re being taken not 
to u,.e !orce, for such material will soften by the n:ltural f'lecret ion of the part :i.fter the 
lapse of a few hours, and thus will be more readily pressed on. Should, howe,·er, the 

FIG. 251. 

llor•ehalrprobaugexpandedauJuuexpanded. 

offending body be pointed, hard, or large, all idea of pushing it on mmst be dismissed, such 
a practice b<'ing most dangcrnus, although it has been done with impunity; a jagged plate 
with teeth having been pushed into the stomach and pai-sed per :mum. Small pointed 
bodies may be caught by the" hon;ehair" probang (Fig. ~51 ), pas~ed carefully beyond the 
position in which the foreign borly is supposed to be placed. and then gently expande~, 
rotated, and withdrawn, the compression and rotation of the instrument causing the ha1r 
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to sprt>ad out and to cxpan<l the ccsophagus. Sharp-pointed bodies or impacted lwrd 
irrer1ular bodies should, when possible, be remo,·ed by forceps. Tho~c figured in :No. 219 
are the be~t, as they can be made to open when in the pharynx in all directions. 

Yomiting will often cause 1he clisloclgment of a foreign body, though at times it may 
render it more fixed. 1\~hen ,·omiting cannot be produced by the admini.;;;tration of medi
cine, a solution of tartarizcd a.ntimony, or of apomorphia gr. T17J, injected beneath the skin 
is ~aid to act as well. 

Coins and other fl:-1t but not pointed bodies ean often be removed by means of the money 
probang (l<'ig. 2.J2), 1hc circular hook catching the coin and 
drawing it upwards. FIG. 252. 

an;';;~~l~o~~:~~ ~rla~f.~st~~:l~S ~;.a~,~~~1:1 ~~~~1;a1\~,~!~:;s~:~~1~1~ c= 1 ~ 
the p1'0CC8S. 

CEsophagotomy bas an established position in prac
tical surgery, and the principles laid clown many years llJ!O 
by Arnott, are now gcn<.'rally accepted, viz., "where a solid 
subl'tancc, though only of moderate size and irregular shape, 
has become fixed at the commencement of the re;;:ophagus, 
or low clown in the pharynx, and has resisted a fair trial for 
its cxtmction or dis.plncemcn1, its remoYal !:'hould at once be f 
cffctted by incision, although no urgent !:'j'lllptoms may be iUoney probnug, with sponge atone 
present" (' Mecl.-Chir. Trans.,' ,·ol. XYii). )fr. Cock en- end. 
dor.;e<l this opinion wl1cn he wrote in JSGi ('Guy's Rep.'): 
"The longer a foreiµ;n body is allowed to remain, unlesii we wait-a forlorn hope-for 
suppuration to loosen it, 1he more firmly it will become impacted. lt would appear that 
succ<•i:s attends a speedy operation; whereas, where the use of the knifi.· has been delayed 
until local inflammation, !'uppurntion, or emu slougliin~ has been establi~he<l, the result 
of the operation has been fatal." rp to the end of 1877, 28 rasci\ of this operation for 
the removal of foreign bodies have been recorded, :i.n<l of these 23 were successful, the 
three last :id1lecl to those giYen by Dr. David Cheever, of Bni;iton, 1868, inc·ludin_2' two of 
Dr. Le Uoy l'\lc:Lcan, of' Troy(· New York l\led. Record,' 1Hi7), :md one or )Ir. \\"heeler's, 
of Dublin, 187•), and two of Langcnbeek's (' l\Ied. H:cconl,' March, 1878). 

l\lore rercntly the oosophngus has been opened for stricture mHI cancer of the passage, 
and Dr. 1\Icnzel reports (' "ricner l\Ied. 'Wochrnschrift,' No .• 56, 1870) two cases in 
which Billroth performed it. That which was succc•R:<f'ul occuri·ed inn boy ::et. 11, who 
St'\·en years before ha.cl swallowed some potash lye. For two day-. before the operation 
neither liquid nor solid food could be swallowed. nor bougies passed. The ccsophagus was 
opened and a cherry stone which had been fixed in 1he stricture removed. The boy 
drank water rlircctly afterwards, and, in twenty-six clap the wound had healt•cl. The 
report docs not say that he could swallow freely. The second case was for cancerous 
disf'a8e, but the mrm died. 

T he operation.-The patient should be placed in the recumbent position with his 
shoulder:; slightly elevation, the head being tur11cd to the riglu or left side according to 
the point of projection of the foreign body. Where this guide il' lo.;;;t the left side should 
be t:>ele<'ted, the oo>:ophag:us inclining rather to that side. An incision should then be 
made along the anterior border of the sterno-mastoid m11sc:lc, about four or fh·e inches long, 
its centre corresponding to the position of the foreign body, a111l all the soft part~cari>fully 
cli,·idcd. The omo-hyoid will then come into view. and underneath 1hi:3, the carotid 
Shl'ath with its vessels will be seen. The deep cen·ical fa .. <ilCia is then to be laid open, and 
if more room be rt•cp.iirecl the sterno-hyoid and stcrno-thyroid muscles may :\lso be par
fo~lly divided. The vessels with the sterno-mastoid muscle, should then be drawn well 
outwarcls by means of hooked retractors. The larynx with the re:::iophagus behind can 
then be examined, trnd the position of the foreign Lotly arcumtoly made out, pre~::.ure 
with the fing<•r on the opposite side tending materially lo make this point clear. Should 
the foreign body project, the larynx may be drawn well forward or towards the opposite 
side, and a cut made down upon the projecting part, the wound being carefully enlarged 

~~~~:~wb~r ~~:~<~~ ~~~~~i1 i:~;1 ;\'~i\'~.~~~ 1 c~~/;~;;er, ~~~ei~J~11~:~~r~~1~i :~0~~1 ,~~~50:·1 ~t 1~:~i~~!i 1~ o~f ~~~~ 
cep~ introdul'ed through the mouth downwards into the plmr.vnx, the point of the instrument 
pressing forward the (C..:ophagcal wall. All Yessels thnt bleed during the operation should 
be at once twi:0;tcd or ligatured. On opening the rc~ophagu~, the recurrent laryngeal 
ncrYe should be carefully :woi<led. The wound should be 11.'ft open. The patient must 
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he fed for a frw days by means of a small <e!'Ophageal tubl', introduced through the mouth 
into the U'SOphagns below the wound, care being taken during- its introduction to keep the 
point ~1gainst the opposite wall. Convalescence, as a rule, goes on steadily. l have been 
fortunate enough to see the operation successfully performL•d twice by my colleague, )Jr. 
Cock, and the facility with which it was done has girnn me a ,·cry farnrable opinion of 
il8 value. ('Guy's Hep.," 18J8, 1867.) 

CHAPTER XIV. 

INJURIES OF THE AilDO~IEN. 

CoNTL'SIONS AND RuPTUHE OF THE V1scEnA. 

JxJunrns of the ab1lomen, like those of the cranium, derive their principal importance 
from the nature of' tl1e ca,·ity's contents. The integuments an<l muscles forming its pari
etes may be sc,·crely injured and results follow which arc simply of local importance; but 
when the peritoneal linin~ of the cavity is i1wolved, or any of the Yi!<cera are injured, the 
ca"A a~sumes a grave aspect. The presence of a wound is al wo.ys an extra element of 
danger, and is to be measured by the extent and character of the visceral complication. 

On the other lian<l the gra\'CRL internal abdominal injuries may coexist with the slight
est external e\'idence of mi"chief. 

Lnder certain conditions, a. trifling blow on the abdomen may girn rise to symptoms of 
an alarming nature, though a severe one is recovered from without exciting more than a 
foar. "The absence of shock immediately succeeding a se\·ere lesion may lull suspicion, 
as its pre!'ence may by simple contusion excite alarm." Every abdominal injury, how
e\'t'r trivi:-~I it may appear, must con!'t:quen1ly be regarded with apprehension, and the 
utmost care ohscn·ecl in its treatment. This can be ca.,ily accounted for, Poland ~a.ys 

('Guy'~ Hep./ 18.)8), "when we consider the numerous and vita.I structures contained in 
the abdomen: a scrous membrane highly prone to inHa.mmation; the' peritoneum,' occu· 
pying nn extensive amount of surface; a lt'ngthy coil of organized tubing,' the stomn.ch 
anti i11testincs'; solid substance~, made up chiefly of blooch·ess<'ls, &c.; the liver, spleen, 
anti kidneys readily laccrable and liable to rupture, causi11g nearly always fatal hemor
rhag-e; receptacles for fluid, ' the gall an cl urine l>laldl'rs,' which, under distension and 
force, may burst; large vessels coursing along the posterior wall,' the aorta, vena cava,' 
&c.; and lastly, above all, the sympathetic nerves, c·onsistin~ of the sobr plexus and its 
numerous satellite• plexuses nntl branches of' such high orgnnic importnnce, th:tt injury or 
shock tl1rrcto may be attended with irreparable results. All these structure~ arc, mor<'
ovcr, inclosed with soft elastic pari<'tes, capable of great cli~tension, which although readily 
able to rcsi~t shock and external violence without injnry to them ... el\•c.;, yet m1LJ allOIV the 
force to be transmitted a11<l expended on the contents with dire effect, and yet without 
leaving a trace or mark in the exterior." 

Jn forming a diagnosis in !hi;;;; class of cases exclusion is the only sound method, e\·ery 
poi'sible complication should be entertained and dismi!':Sed only when the weight of C\"i

dence is against it, the ultimate conclusion being founded as much on negati\·c as on 
positive e,·idf>ncc. 

'·lam unacquainted," writes Le Gros Clark ('Surgical Diagnosis,' 18G9), "with any 
diagnostic sign by which we may predicate whether shock following an abdominal injury 
exists primarily, np:irt from, or as expressive of actual brench of t<:xturc. Time alone 
can devPlop the 1rnc miture of the case. either by rt•newa\ of "igor or by the dernlopmrnt 
of fresh symptoms." A scnn·e internal injury may likewise exist without shock. 

An injury to !he abdomen from a blow, fall, or the passage of' a wheel over the part 
may cause eitlter :i contusion of the abdominal wall more or k·ss severe, with no visceral 
complitation whatsoever; or a l:lceration or rupture of a viscus or \·cssel which will end 

:.:t~~i~a~~~:'.:'.::~1 ~:f. ~f ~~~~!.
1

i~1~;~·E;:~. i~:~i~l~I~~:~:~~,\;~~~~~~ ~:~~ 1~:~::~.::~.~:~~: 
it is a symptom of importance; and, when it radiates from a point, it is mo.s.t charac
teristic. 
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Persistent vomiting i!' always a suspicious sy mptom of vis.ceral injury. 
Collapse. as a direct consequence of a blow, is of small rnlue n~ a diagnostic sign, 

wht>n of' a pa~i'ing nalurf'; although when persistmt or relapsing il indicate~ great mis
chief; us more or Jes.-; complete collapse is a common eftCct of nil abdomiual injuries. A 
collap:-;l', howe\·C'r, ('Oming on at a distinct intenal of time after an injury, as a rule means 
inlt'rnal hemorrhagt' . 

llow far sudden death is attril.>Utable t'l a shock o r collaps.<' from a blow on the cpigas-

~~il;:;.~:~ ::1~1~~~:1. wi~:.~l1.0!~?1~;11i:r :~~1i~:~ 5i~ ~~<>~/r~~l c~:~;i'~~:~i~c~~1~~~~, c~~;~~~~~~= ~e~~~e:'"~~~: 1~. 
l\Ir. " rood, in which a man, when fighting and intoxicatc1l, suddenly died after the receipt 
of' a Jef't-lmn<lcd Ulow on the pit of' the stomach; but the t'vidcncc in the case its well as 
the facts rC\'C;tlcd at the post-mortem wne by no means conc\u:.;i,·e as to the cause of death. 
The opinion hns probably been acct>pte<l ou the autl1ority or Sir A. Cooper, who was in 
tlic habit of relating that, as two men were working:, one of whom wa!; wheeling along a 
h<::wy load, hi s comrade thus addrcf:lse<l him: " That i8 too nrnt·h for you ; stand aside, 
and let me, a better man, take it." li e accompanied these r1:marks with a .!:'light blow on 
the scrobiculus cordis, :rnd the man immediately let the barrow foll and died on the spot. 
Af'tcr death no lesion was discovered. The ca:;e, liow1· n·r, had only bec·n rclatt:d to Sir 
A. Cooper, nor can a better be brought forward to support the theory. Und(:r these cir
cumstances, l concur with :\Ir. J->ollock when he as:'ert~, th:u Ii<' is ::.omewhat sceptical on 
tlie point !hat death can occur wi1hout any organic mi:-t.:hicf n•sulting from the blow at 
the time; that" :;uddcn death attributable to a blow on the stomach or epigastrium must 
be a rare occurrence; and that medical men should be extremely guarded in ever offoring 
an opinion as to the cau.;:c of dtatli in such supposed injuries, without satisfying thcm.;:eh-es, 
by mo,.;t careful and mimHe pos1-mortcrn inn:!sl igation. that no \'iolencc has been done to 
the ,·i~cera, ei tlu.·r abdominal or thoracic." (· H olmes's ~urgcry,' ' 'ol. ii.) This question 
may, therefore, be 8Ulllmarily (li~missed . 

'\"bat tlil'n, it may be a~kcd, arc the usual conscqul'nces of an abdominnl injury or con
tusion? and wlmt al"C its risks and complications? The following facts will answer thc:;c 
queries. 

At Guy's llospital , during eight consecutive yea ri', se,·cnty-ouc cases of abdominal 
injuries were admiltcd. Ju forty:four, beyond a passing collapse, no serious or definite 
symptoms follow1:d; tc:nderncss O\'Cr the injurcc l part from tlic ('Ont ui>i on was the most 
marked, but no ev idence of :uiy internal mischief ~bowed it self. Jn these cases, rest i11 

bed for a fow days, with the local application of a warm fomenlution, was the chief treat
ment, and in all, co11rnlc"ccnec was rapidly e:;tab li o;;.hed. J 11 ten CltSt'S symptoms of peri
tonitis followed, us cvidcncctl by excef'si,·e le nd l:!rncss onr the injured pa.rt, increased by 
movement, thoracic rc~pira1ion-resulting from the indii>position of the abdominal mu::;clc~ 
to uct, and thus hy prc:-~un• on the infla med peritoneum to cause pain-n::rnsea, and in 
some C:lSl'S YOmiting. FcYcr, and constitutional di~turbancc, rnried according to the 
severity of the inflammation. Jn se,·en of these ten cases, absolute rest in the horizontal 
po!>turc, lochl warm applications, either by means of fomenlatiOni' or c:Uapla,-,ms, in some 
instances lcechinrr, and in all, opium givf'n in moderately full and repeated do.:;es was the 
treatment adopted; and in every ease, the intlnmma1iou was subdued before it had 
attained a <langerou~ degree of se,·erity. In the rcm~iining three cases, howe,·er, acute 
peri1onitis set in, and in one terminated fatally. ln seventeen ea-;e~, or about one-fourth 
of the whole number, rupture of the \•iscern. took place. A.:; n type of an ordinary case 
ot' peritonitis aJter injury, l adduce 1he following case:-

A man, :ct. 22, reu·iH!d from a woman, while fightill~, a blow on hi" right side, which 
was followed by syncope, but from which he soon rcco\Crcd; no pain or inconvenience 
followed the injury for a w<.:ck, and the man rcsum("d his usua l occupation . At this <law 
severe abdomi11al pain :~p1wan'd at the seat of injury, which rapidly increased and SJll'l'ad 
o~·cr the whole abdomen; vomiting also bt!gan, accompanied with cousiderable constitutional 
cl1sturba11ce; :rnd in this condition lie was admitted i11to l~uy's. He was put to bed, 
twl'nty leeches were at 011cc applied and a grn.in of opium g iY c 11 1 which was or<lered to be 
repmted three or four times daily; pcrfoct rest was ali;o 1•11joi11t>cl. ln a fow days thc~e 
symptoms subsided, and he was enabled to take food williout vomiting, lain ceased, :.nd 
con":descence bt•came gradua lly estab li shed. 

lh:'!tAHKs.-8uch a ca.."'e i ~ interesting from the fa.ct that some clays elapsed between 
the receipt of the injury and the appearance of the pcritont>al symptoms, as well as from 
the important practical point to be learnt from the rapid succe::-s that followed upon 1he 
treatment which was punrnecl. Hest, to its fullest extl'nl, was l!oubtless the chief clenwnt 
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of success-rest by pMition in the horizontal posture, nncl rest maintained by the admin
istration of opium . It is not unfair to maintain that if this trealment had l>cen adopted 
earlit:r, the sympwms exhibited would ne,·er have made their appearance; but the man 
following his occupation, the repair which was required after the injury could uot be 
etliciently carried out, and, as a consequtmce, inflammatioo ensued. Of' nil cnses abdo
minal injuries n•quire absolute rest, and in no example, however apparently trivial, should 
it be neglected. Jf the mischief is but little, that little will more rapidly be repaired; if 
gr!:'al, its evils and its consequences will be materially modified. The case already quoted 
indicates both points, viz., its primary necessity and its secondary good results. 

It is thus seen that a blow upon the abdomen may be followe<l by a simple contusion of 
the abdominal wall, ::ind, in exceptional cases, by peritonitis which may terminate fohilly, 
although in the majority where such a result ensues, it is from rupture or lesion of some 
internal part. A local peritonitis, after an injury, is not, however, to be looked upon with 
displensure, for, as pointed out by l\Ir. Bilton, the coagulable lymph which is poured out 
under these Circumstances forms a temporary splint until the injured structmes repair 
themselves. The inflammatory effusion producing a certain degree of rest to the inJured 
structures, an<l thus contributing to the work of reparation. 

'Yhat t.hen are the symptoms of an intnnal abdominal lesion? IIow can the presence 
of such be made out? And what guides are there to the vi~cus that is wounded? 

To answer these questions satisfactorily much space is neeclecl, more, in<leed, than can 
be well sparrd in this work; yet helps to di:i.gnosis may be gi\'en, and among these, the 
nature and position of the injury are the best. \rherc the loins arc the part in,•ohed, 
the kidneys are mo.st likely to suffer; where the right hypochondriac region, and the rib.s 
on that side are fractured, the liver is probably the organ that may be injured. On the 
leCt side, the stomach, or, more probably, tl1e spleen; in the umbilical region, the intes
tines; in the pelvic re,gion, the bladder. 

Rupture of the liver usually destroys life by hemorrhage, and in the majority of 
cnses within a few hours of the injury, in some, within a few days. Thus out of nine 
coni:;ecutive cases of ruptured liver, five dieJ rapidly, three sunin:d, three, seYen, and 
nine days respectively. 

There is little doubt, howe,·er, that recovery may take place when the fissure is limited 
and the case uncomplicated; when these occur tht:y are classed wilh those of traumatic 
prritonitis; when they pro,-c successful their true nature is uot revealed. Preps. 19-!8-
195P in Guy's Hoi!p. 1\lusemn, with drawings, illustrate this truth. 

"'i\rhen the laceration is extensive, death is always speedily produced by the shock and 
hemorrhage; coltl1wss and general pallor of the whole body, with a. l'echle pulse, sighing 
respiration, and restlcssne~s preceding the fatal issue. "'hen the lnccrntion is less sei·ere 
life may be prolonged; and I ha,·e recorded in anoth<'r work the case of a man ret. 45, 
who, when drunk, foll f'rom a en.rt, and the wheel was said to have pa5:sed O\·er his hea<l. 
Intoxicated to an extreme degree, he was admitted under )Jr. Birkett's care, into Guy's 
Ilospi1al, presenting no e''iclent symptoms of internal injury indicative of cranial mi.schief, 
beyond i:;light lwmorrhage benenth the right conjunctin1. He was put to bed, soon fell 
asleep, and, on the following morning, with the exception of the bcmorrhage into the 
orbit, no signs of mischief' coul<l be cletectt'cl. R~st. howe,·er, in the horizontal position, 
was strictly enjoined: but to this he would not submit, and, thirty-six l1ours nfler the 
acciclrnt he got up, walked about, and with a sudden pain in his side, foll bHck, and died. 
After death, a fissured fracture pa.-;sing across the right orbit '''<\S found without bmin 

~~~~:~~ic~~~~1~; ;'\~l~~.~~~0l~t~e~a~~~1t o~ft~~0fi~·~;.1 i t!1 ~~;:~·i~ft1~~l·:~/~::·ittfic ':~:~~~· 1~1~\; t~:i:li~1~ 1 ~~ 
a man'!i fist boxing been nearly separated. Tlw right kidney was abo fi~~ured on its l'iUr

facc, :rnd covered with coagulated blood. Jn this ca:-.c the mau clearly died from sccoudary 
hemorrhage, the result of tile ruptured liver. 

In rare instances the Ii,·er may IJe cruslie<l partially, and, strange 10 say, its peritoneal 
covering be uni11jured, yet in such cases life can be prolonged, and, when the mischief is 
not extensive, may be s~ived. 

Fissures of the liver arc usually met with on its upper surface, ancl a disea.o;ed organ is 
more liable to rupture than n healthy one. 

The spleen is frequently injured, and such cnses are by no means always fatal. 

~~~(~~ l~\~!~~t?ctL~ ;~.~~~~~~~~1~.;,~:r~~e~o:·~~ '~e)':i1~~1.~~~·i1!;.i~·r~~s :~:.~1~c;.rg:~~;1it:~' f~~~~1:11~~ 
result occurs from hemorrhage. 
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Subdiaphragmatic abscess may occur a~ a consequPncc of abdominal injury, arnl 
the su rgt.·on !!'houlJ suspect it s pre~enc:e in all cases where re(•o,·cry is slow and attended 
with abtlominal pain. 

Rupture of the stomach generally proYes fatal from shock alone, or irrecoverable 
collapse; the amount of distcn~ion of the or~an, its contents, and tlie exten1 of lacera
tion, influencing the result. " 'hen the rupture i:5 large an<l c:ffusion of its contents into 
the abdominal cavity takes place, acute peritoniti~, with or without hemorrhage, will 
pro,·c fatal, if tlie shock dot·s not. 'Yhen the rupture iR small , and the stomach empty, 
there is some chance of recovery, local peritoni1is subsequently glui ng the injured parL to 
the ~urrounding tissues. 

" "" hen <leath is not imnwcliate, the patient will comphin of an acute and constant pain 
radiating from the seat of injury, so pc...:uliar indeed that" the intensity ot' it absorbs the 
whole mind of t.he patient, wl10, within an hour from the enjoyment of perfect health , 
expresses his se rious :rnd decidf'd conviction th:\t if the pain be not spcctlily alleviated he 
must die.' 1 Yomiting is a constant symptom, first of the contents of the stomach, and 
afterwards of' blood ; collap~e, rigors, and syncope tire often met with. 

Incomple te rupture of the conts of the stomach is found sometimes after death, and, in 
Guy's Museum (Prep. 18 1 '12~) there is the stomach of a child :.ct. 7, in which, from a 
sudden blow upon the di:;tendcd ,·iscus, the mucous membrane was detached and lacerated 
in ~\remarkable manner. 

Rupture of the intestines, both large and small, is a somewhat common form of 
abdominal injury, :\nd may be produced by a fall. a blow, the passa,ge ofa wheel o,·er the 
abdomen, or en:n ,-iolenl mus:cular exertion. l lenn(·n (• :\(ilitary Surgery') gi,·es a case 
where a sold ier received a contu ... ion of the abdomen, am! slougl1 i11g of the integument 
followed with artificial anus, yet in six months the feces resumed their natural course 
nntl a reco,·ery took place. Jn Guy's -:\Iusemn thC're is a spec imen (Prep. 1851 85

) of per
foration of' the ~mall intestines of a man who lmd rccei,·etl :~kick from a liors.e and died 
thirteen days after the accident with exten.si,·e peritoni1is, from fecal effusion . Prep. 
18.JI M consists of a portion of jejunum. taken from a man who had IJeen kicked in the 
abdomen, the injury being quickly followed by symptom-; of cxtran1satio11 and dt>ath in 
forty-eight hours; l:>rep. 18.)088 was taken from a ca~e of 1wrforation of :'mall intestine 
from the kick of a horse, termin:iting in death in t.wcnty-four hours; No. 180 189 is a por
tion of jejunum in which are two openings through which th(• mucllOll:S membrane is 
innrtcd and rt's ulting from a kick in the abdomen; No. 18.) Jl11 iR :m exnm!Jle of lacera
tion of the jcjumun in which the bowel is completely dividl'd . lt was taken from a lll<\11 

:ct. 37, who liad h1•cn run on:r by a cart, and li,•ed twenty-four hours. La'"tly, the speci
men marked 18.) 187 is from a case that occurred in the practice of my father. the late :\Ir. 
T. E. Bryant of Kenni11gton, and is a. portion of ileum in the coats of which there is a 
small perforation, the injury being produced by nmnin)! a~ain~L a post, irnd followed by 
collapse, from which the patil'nt did not recon·r, l111t died on the third day. 

Ca .. es arc aL"o on record in which, after an injmy, a portion of intestine has sloughed 
and subs<.'qncntly passed per rcct11rn, a recon•ry rnking place. In the Anatomical ::\luseum 
of the l~niversity of Edi11Uurgh several ~uch prt'I a.ration;; exist . 

The duodenum is rarely ruptured. its po:":ition protecting it; ne,·erthclcss such an 
accidl'nt docs occur. Taylor, in his 1 )lcdical Jurisprudence,' gfres a case, where a hoy 
:ct. 13, after a blow on the abdomen, walked a mil~· with but littlf' assistance, and, when 
he dil'd (thirteen hours af'ter the accident), the duodenum was found to be completely 
ruptun'd acrosi:;. 

The jejunum is doubtless more frequently r11ptured than any other part of the 
inte8ti nes, 1t ~ fixed position rtntlering it liable to be torn away from the duo1lenum by 
such an injury as the pa,.:-;agc of a wheel o,·pr the nbdomen. Poland gi,·es fourteen 
e.xamples of this kind, and in half' of tltese the lac:Pmtion was at its upper part. ln one 
ca.-;e, afl('r drnth, three or four pints of tliin pink-colored fluid was found in the abdomen, 

:;~~!',~~Lt~~~h1~1 :~:.'~<:.r~·~~1 ~1~ 1 ~~~)~~1:~~~; 111~cri :~:~~t~·~~e l y part:\kcn after the accident, and in all, 

The ileum is al~o f'requen!ly ruplured, and most commonly from a direct blow or fall 

~~~:~I ~~~\~~i~~d~::i11/;,~~::~,:~:·~~011~:.;, tf.: 8~sct::\~:~~:~~~!1 ~;~ di:a~~~ ex~\~i-.':~11 ~~:r;UJ~~·u~~j~~-)~;l~;~ 
!~il~~lll.1ope exists of a recovery; when small, such a hope, howeHr, may be enter-

\\'Jwn a patit•nt j,. the s11bject of liemici and rec1::i,·es a blow upon tlw tumor. a ruptured 
intestine mny doubtless take place. Aston Key m::vlc this tli.e subject ot' a mt;:moir in the 
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'Gny'!' Rep~.' for 18.t2, and Poland has collected many surh ca~<'S in the same perioclical 
for 18.}l:t Hupturc of the gut is the usual result of .such an ncciclent, and when it 0Cf'Uf1' 1 

~e~~~!rt~;~:;~~~~:1 1;~~ob~~O~~:~~e~~' a~rt~,r~1i1fi~:~~ :~1~1~:~1 is only bruised, howc\·er, it may 

In none of tlie!<t! cases should any aucmpt at reduction be made, when i:.ymptom~ of 
inflammation or of injury are :severe. The surgeon should, however, explore the sac. Jn 
all rc:cordcd cases wllt're the bowel was returned, a fatal re:sult iook place. 

The large intestine is rarely ruptured from violence. w·hen on•r-di:stended from 
fecal ac:cumulation the rE:sult of stricture or otherwise, such a re!'11lt may ensue; but, 
under ordinary circumstances, it is loo well protected. I have, howcvf'r, known florid 
blood to flow from the bowel after an ab lamina! contusion, and ha,·c, from that fact, 
su~1wcted some laceration of the colon. 

T1n:AT)1E~T.-The chief point lo insist on is the absolute 1wces!'ity of treaiing: ei:Pr.I/ 
case of injury to the abdomt:n with exce!'sive caution, a:o; very !'Cn:!re mi~chief may l>e 
c:-rnsed by violence and yet tile immediate symptoms not be marked. Collapse after 1 he 
injury, as l1a~ been shown, is by no mcanR a necessary conR1'quence; for rupture of the 
intc1'tine itself may tnke place without exciting such a condi1 ion ; indeecl, a patieut m:iy 
walk af't('r a. ruptured liver or inteRtine. The surgeon, therefore, i;houl<l be guarded in his 
prognosis as well as careful, watchful, and expeclant in treatme11t. 

Jn et:ery case absolute rest sliould be secured and maintained. If the injury be 8-iight, 
convalescence will soon be established by such 1re:ument; if se,·ere, secondary bad rc:-;uhs 
m:ty be pre,·enlcd, and. at any rate, be relieved. No case of ub<lominal injury can be 
pronounced well within n fortnight. 

Jf local tenderness exists, fomentations or cataplasms should bP used; and if it amounts 
lo pai11 1 leeches in large numbers (twenty or thirty) mu~t be applied. In some ca!':<''<, 
l1owen.::r, the application of ice gi,·es more relit>f. Opium ro.houl<l always be ginn in 
small and repeated doses, as it allays pain, assists wonderfully in maintaining rest to the 
injured peritoneum and visrera, and tends materially to arrest inflammatory action. 

Tl1e patient should be kept fret: from all <'xcitcnll'nt, n.nd as little nourishment admin. 
istcrt:lcl by the mouth as will suffict:l to sustain life; if the intl'stines are believed to have 
been ruptured, starvation treatment must be carried out. "'hate,·er is given should he 
liquid and cold. .~\!ilk and ice is the best and simplest combination, and upon this life 
ran be sustained without difiiculty. Jf grl'at thirst exists, ice may be given; but this 
must be administered with raution, as the case already quo~c 1 well illustrates. When 
tlic intestine is believed to be injured, the allowance of tlnid must be very scanty, the 
patient's powers being kept alive by <·nemata. of beef.tea administered in small quantitic,:, 
say three or fou1· ounces repeated at short intervals. 

On no account ouglit a pnrgative to be administered. This rule is golden in tbc,.;;e 
cases, and should ne,·er be deviated from; as by infril1ging it in a careless moment, 1hc 

~';!;~!~f~t;o1~~turc';nr~~1~l~r;~s i~ 1:1~: 1~7~~~nc!} ~h;a~:~i~? c~~~i1~~n l~;.c1~~~,~c~ 1:~ ~;:~e~~~~;~,~~~~~ 
~~C~,/~i~ts~\l!1 t;l~'r d~~::~~,'~~~:~~-is directed, a purgati\'e being merely an irritant, and in its 

In all cases the prognosis and treatment i;:houlcl be most guarded, cautioui;, and exp<'C· 
tnnt; and, in all, the state of lite bladder should be well attended to, for retention of urine 
from disturbed nerve intiucrlce is a common accompaniment and must not be overlooked. 

Rupture of the kidney is an accident from which reco\'<'ry is more common than 
from a11y Olht>r ,·iscus. Its position in the loins oulRidl' the peritoneal ca\'ity, being 
doubtlet".s n sufficiellt explanation of this fact; indt>ed, when not very i-c,·ere and uncom· 

f Q~{ c~l~'.~~i~~:~~~f~~~;~~\~t~1;:~i:~!{~~;t~i~~~~::If :;1~~.:~~;~~;r;f ::~ii'.:/~f :if ~~~:I~~~~ 
~~~.; .ake;;_tlJ~;~~~'s f~l~t~'\v1;~~1~: ~~~~::~. i~1~~:·:~11 ;11t~ieh!~~~::~1~t· 1~:~ 1 ~:.~~(.:.i,1'~~1~:~ ~l:~;;,.~rl>~f~~·~ 

~;~;~;~:{~~;~:r:~i~~1~'.;~~~.d~1J~:.~:~~~i:~;~:~:~~:·~~'.7~~~i?;~~.'.~~:Jc'.£::~1 1::~'..~:·:1~.·~:~!.::~7~~ 
is pain in the COUl'"C of tlic ureter. 

The treatment to be pursued in the8e cases is, rest in lwd and milk diet. Jn 8omc 

~a;~:i:~·l~~.re01~~1~11!Jl~~~~~~tii~~;o~u~~~)~ ~~a~~~fc t~~i~c~:~i~~n~t~~:;~~I ~~:·:5~e ~!~~':i:~·~!~r~·~f 
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erg-ot in full flo~es jq al('o a vnluable drug under simi lar circum~t:mccs. Opium, howernr, 
should be gi,·en with caution. 

""hen the orgnn is cru~hed, the injury is likely to complicnlecl with other mir-chief, and, 
under such circumstances, peritonitis and hemorrhage, sin~ly or combined. generally pro,·e 
fatal. " rhen the organ is 8ingle and becomes injured, a fatal re~mlt is also likely to occur. 
In page 12;) of my u Clinical 8urgery" 1 ham recorded ~uch a ca8C. 

" Then peritonitis ex ists, opium is of great valut'; where uriuary absce~s in the loins 
follows, as it occasionally does, particularly in gunshot ,,·ouncl(', tht• surgeon must make a 
free incision into it on the outer border of the quaclratus lumborum muscle. 

Rupture of the ureter wns first noticed by Rtanlq in the' :i\lcd.-Chir. Trans.,' 
YOl. xx\ ii, and in the two ca~es he relatedi a fluctuating tumor formed by the effusion ot' 
urine exit'ted in both. Poland, in the 'Guy's Rep.' for 18681 has recorded a third case; 
but beyond these no others are on record. Four cases of wounded ureter arc, howe,•er, 
puU\ished by llcnnen (' :riJil. Surg.'). In all these cases it seems the ureter was ruptured 
by strctcliing, it s renal end ha Ying suffered; and I ham seen two of tliesc which occuned 
in the practice of my colleague Mr. Howse. 

The symptom:S are nry obscure:, particularly where no external wound exists; inclccd, 
there are none to indicate the nature of the accident in its e:lriy stage. At a lattr period 
a lumbar tumor may appear of a cystic nature caused by the retention of the secreted 
urine, and tlll•rc: llll\)' be more or less peritonitis . " "hen a lumhar swelling- exists, tappin~ 
the C<wity should he performed, the operation being rt!peated from lime to time as the fluid 
re·collt>ets, the kidney in time probably ceasing to secrete. When this treatment fails, 
there is little doubt that a free opening into it in the loin is the correct tn·atment. l.'ncler 
other circumstances, the case must be treated a.s all olhers of ;_\bdominal injury, by rest 
and opium. 

l\Jr. Ilohne~ records in the ':i\Icd .• Chir. Trans.' for 1877, YOI. xiii, an interesting case 
of wound of the ureter which occurred in a boy ret. 13, where a ci<L"P knife had entered 
his body from behind, upwards and outwards just on the right of till' middle line, and 
about on the level of the po~t.erior superior spine of the ilium. The wound discharged 
urine for two weeks and then cloo;cd, the boy reco,·ering. 

Rupture of the gall-bladder has been recorded as the result of acrident, and 
when it occurs, death is usually rapid. The accident is nrnrked by extreme collapse and 
pain in the seat of injury. Poland, in his' Fothergillinn Pl'izc Es~n.y,' has given us ~uch 
a case, and Dr. Fergus, in the '.:\Ied.-Chir. Trans.,' vol. xxxi, has recorded another. In 
one the death occurred from collar~<', and in the other from peritonit.is. 

Rupture of the hepatic duct may also occur. ln Poland's Fothcrgillian Essay 
such an instance is recorded, :\nd otcurret! in a boy as the result of a blow on the aLclo· 
men, the accit!cnt being quickly fatal. )(y friend Dr. Sut1on has kindly p;i,·en me the 
details of a second case, which took place in the London llospital in HSG7. It wa!i in 
thal of a man, :t'f. 29, who was knocked down, and the wheel of sp ring drny passed o,·<:r 
his stomach. lie felt pain in the rigbt hypochondriac region directly, and'· had ha.nl 
work to get his hrca.th." Abdominal pain iucrea~cd and jaundict appeared, and for a 
month he kept his bet!. On the thirtieth day afte r the accident, ns he did not impro,·e, 
he wa~ admitted into the London H ospital, under Drs. Herbert Davies and Sutton. Then 
he had abdominal pain, tendcrnes!:l, and distension. There was distinct asciric fluctuation 
O\ er· tl1e abclomen, anrl deep jaundice. Ile sank eight clays aflcr his admi:!~iun, and 
1hirty-cight days after the accident. The au1op!'ly revealed the fac·t that the hepatic duct 
wa,; torn aero~,; a quarter of an inch abo,·e the spot where the cystic joins the common 
duct; no other pnrt. of' the live r was injured. The abdominal cavity contained quarts of 
oli\'<-'·grel'n bile.stained fiuid 1 and the peritoneum was CO\'Cred with ytillow matter of thti 
color and consistence of paint. which was found 10 be insp issated bile. 

Rupture of the urinary bladder without fracture of the pl'h·i::. is also to be met 
with <is Lite resu lt of some abdominal injury, and, when it occur::.;, is ll8unlly due to ex. 

r~:~~~~;;:;~::~~ l1:::::~~',::~~~:~:1~~:~:1~i~~~:~if:·i~~e~1:~~~::'..i.;ea:;:~1:;:~'.::~~:~:u!l::~~~~~i~1: 
s~c of the pcJ,·i::;. llirkctt tells us(' Holmes's Surgery,' Yo!. ii) that, with three excep
tmns, all the cn<:.es recorded, terminated fatally . In one only of these three was tlie 
peritoneum in,·olvefl (Chalclecott's case, c Pro,· . . Med. Surg. Journ.,' 1816), in the other 

~'~~-~ :1~ ne:~~a~~~l :~~n:~~a\~\~ ~ ~ ~~ t~~~co~~n~~~t i ~=s~isss~;·rec~:~~r~t~1~l~e~f Ss~,~~l1~'t ;~~~f1 :': 
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the~e figures not including one of Birkett's O>orter's casE>), consequently the reco,·eries 
reported amount to six. 

The symp1oms of the injury are mostly collapse, preceded by l'.e,·ere abdominal pain and 
ineffectual attempts to micturatc. "'\\"hen lifo be prolonged peritonitis more or kss acute 
will appear. Dr. Smith reports three cas<'S in which the inability to urinate continued, 
and twelve in which it returned on the second or a later day. 

Hupture of the bladder with fracture of the peh·is likewise O('curs. 
If the surgeon be induced to pass a catheter from the ineffectual efforts of the patient 

to pass urine, it will often happen, that no success will be achieved, but in some cases, a 
Ya~t amount of flui<l will be withdrawn, tl1e catheter under these circumstances having 
doubtless been passd through the rent in the posterior wall of tlie organ into the peritoneal 
cavity. I have known a case where se,·e ral pints of fluid were drawn off under these 
circumsta11ces. 
TnEATME~T.-"rhen any time exists for treatment, the in1lications are, to allow of 

a free exit for the urine as soon as secreted, :\nd, to check peritonitis. A certain amount 
of peritonitis must be looked upon as beneficial, as it tends towards the first indication of 
treatment, the l)l'C''Clltion of cxtl'axasution, but any excess of action requires prompt treat
ment. Opium is without doubt the best drug to promote this end, a full dose of the solid 
or the tincture being given, and followed up to maintain its action; absolute rest, local 
fomentations, and poflsibly leeches are valuable adjuncts. Ai; little food should be gi,·en 
as is al.isolutely necessary to maintain lift:, and ice in moderation to allay thirst. The 
bladder should be kept empty, the maintenance of a large catheter in the viscus, with an 
opl'ning in the end, b<•ing the best method, according to Birkett; though it seems proba
ble that a free incision through the perineum into the organ, as in litholOmy, is thA better 
practice, as it is when the bladder is ruptured from a fracture of lhe pelvis. 

Injury to the uterus, when large from pregnancy, desen-es a passing notice, for 
such cases are serious. A contused organ may inflame, and be followed by absorption or 
mii:<:arriage, or should pregrrnncy continue, its structure may be so altered as to be liable 
to rupture. 1 lmve known also an intra-uterine fracture of a child's thigh to take place 
as a consequence of a fall. In obstetric works cases are recorded in which a distinct 
rupture of the organ followed. 

Rupture of an ovarian cyst from a blow is also recorded, and, under c<.'rtain 
circumstances a goo<l result m:~y t(~ke pince; all obstetricin.ns have met witb such cases. 
As n rule, however, a fatal peritonitis follows. 

Rupture of the diaphragm is an accident !hat occurs in practice, but difficult to 
diagnose. lt is generally the consequence of some violent injury, such as a crush, or the 
passnge of a lie~wy wheel o\·cr the waist. In such cases the injury is complicated, and 
usually with hernia of the abdominal conten1s into the thorax. This injury can only 
occur on the left side. Dr. "'ilks, in the' Lancet• for 1858, reported three instances of 
this diaphragmatic hernia, and pointed out. that excessive thirst was the most prominent 
symptom in t-ach. I had the opportunity of seeing these three cases, and others since 
have come under notice, and this symptom of thirst seemed to be most characteristic; 
thirst iu~atial>lc. Jn January, 18iZ, a case of this kind came under my care with this 
symptom well marked. 

'You:-rns OF nm AaDo;.rnx, JX\'OLv1xG PAnrnn:s AND Y1scEnA. 

The pnrietcs of the abdomen are often wounded by sharp substances, whether by acci
dent or design, and so long as the wounds are confined to the parietes the danger is smaU. 
" ·hen the peritoneum is punctured or p<.'rforatecl, the viscern are also probably in,·olYed, 
and, under such circumst:.rnce!l, the case becomes ~erious. In rarer instances the intestines 
protrude, when an additional elrment of danger is added. 

Wounds of the parietes alone require the same treatment a-, wounds of any 
other part. The surf~lCC ~hould be well cleani'ed, and all foreign bodies removed. llem-

~~~~~;~:r 6~~~~1\<l s~~L:~~1~~sttfn bJc~~1rs~~n h~:~1~~f~:~u~:~~~~1cf~, t~~~1:~!e~h~fr~!~ :r0~:~Pl:~~~f:1~ 
between the muacles or fascia is great, nbsolute rest in the horizontal posilion should be 
enjoined, the mu':lcles being thus relax1::d. "'hen s11ppura1ion appears, the surgeon must 
be car('f'ul to Jet out all fluid either by reopening the wound, or, by a fresh opening. In 
all wounds of the parictes, the surgeon should be particularly cari>fol to arrest bleeding at 
once, and to let out anything like pus as early as poasiUle. All punctured 1co1.mds should 
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be IP/l open; when bleeding persists, the wound should be enlarged an<l the vessel 
secured. 

Pene tra ting wounds ofthe p a rie t es .-There is alway~ a diniculty in rlingnos
ing the8e cases; that is, in making out the true nature of the accidl'nt, more particularly 
in punctured wounds. \\Then the depth of the wound i:; known by tlic extent of insertion 
of the offCntling body and the relat irn position of the viscera at tll(' wounded spot also, 
some notion ns to its nature may be formed; but wlicn no such guide can be found, the 
i:;urg<'on hai' to rest upon other evidences such as surmise and probabil ities. As a rule, 

~::~~~1~~"~~~~ 0:e1~i~::~~n~:l1~1 I~~.~~' i~~c~:e:;: 1L~;r:::l;l,t 1~~11 ~ct~::~~l,3~rse;~~~:~;ot, A~~1 t~:~.~~~-~~~~~ 
wounds are by fa. r the most common. 

\\Then lhe vil'lccra are uninjwred, there wi ll be a total abl'ence of all other symptoms 
beyond the parietal wound, and tluse 1ier1ative sy111pto111s ojf'u1·d the best positii·e ev1'clence 
of the simple nature of lite accident. ,,.hen t l u~ \'i:'l'Crn art' injured, 1hcre wi ll generally 
he more or less last in):!; syncope, or collapse; thl're will proba\Jly be severe local pai n, soon 
becoming radiating; there will al:::o frequently be \'Orniti11g1 po.;~ i hly of blood, or the pass
ing of blood from the bowel or b!addc i-. If life i8 prolon~c(l there will be peritonitis. 
" •hen the bowel or omentum protrude::, when the f'a'cc::-, bill·, urine or blood appear at 
the wound 1 the e\•idence is clear. The surgeon, howcn;!r 1 will find much help from col
lateral e,·idence in forming an opinion; a~, the siZl' of the wound <'ompared with the 
insmunent that inflictccl it; the position of rhe blood ::-ta in on 1he in:strument; the force 
with which the blow was struck i the direction 01' the force in r<'lation to the position of 
the patient; a11d the 1hick11css of the abdominal parictes. By all tla·;;;;c means an approxi 
mate opi11ion may be formed, but in no case can a posili\'e diagnol'iis be made with 
certainty. Under nil circumstances, howe\·cr, the treatment must bt• the s:um•. 

Rest .-Absolutc rest being an essential point, no moHnwnt should be allowed, not 
even for pa~sing the e\'acuations. Opium in moderate or full closes, m·cording to circum 
stancPR, is also demanded, it being well to keep a. patient uudcr its influcnre fo r several 
days, by gi\·i11g one grain C\'ery four or six hour~. Low diet, that i~. milk diet, should 
be allowetl, a.II food being given cold and in small quantities; ice to suck is refreshing. 
Pnrgotives should on no account. be gin:n till the nature of the ca't: is declared. Wi th 
respect to local treatment, the greatest simplicity should be employed. The wound should 
be cleansed, and all bleeding n:~sscls secured, but anything like an 1.:xplorn1ion of the 
wound is to be condemned. All probing, fingeri ng, 0 1· manipulati ng tlie wound should be 
avoided a>i dangerous and onl y p<' r tain in$!: to ~urgical curiosity. 

The abdominal musclf's should a lways Le relaxed by positio11. and the edges of the 
wound, when it is large, brought together by sutures. Water dn·~~ings should then be 
applied. Punclurcd wounds when perforating, like otlwrs, should be lel't open. Even 
after the lapse of some days, when no symptoms of wounded \·iscera appear, the same 
caution should be obsened, two or three weeks being always allowed before frectlom is 
given. Under all circumstances the condition of the bladder should be inquired into. 

PENETRATING "\Voi:;xos, WITH PROTRl,;DING Y1~C'EIL\. 

I t is hardly necessary to remark that the special risk of any of thei'e cases is determined 
greatly by the viscus that is involnd, and the amount of injury it lias su:-;1ained . Thus, 
a penetrating abdominal wound with protruding nmcntus is far lc:<'i d:u1gerous than when 
hernia of the inte~tine exist~, and a protruding wounded bowel is ot' gra,·er importance 
than an uninju red one. It is consequently neccs5ary l'or the ~ul'geo11 in all these cases 
mentally to run owr the position of the \·isct:rn, in order that he may form an opinion as 
to the probabilities of t lie case. Fig. 253 will refresh hi)) memory 01 1 these point.<1. 

II Of the hollow ViSCem any portion Of the in te~tinaJ C:lll<li may be pl'O!l'lldCd, from the 
stomach to the sigmoid flexure, accord ing to the situation am! dl'grl'e of distension of the 

~;:~1~~a~ l1e·~~:t~1~.al l ~~~·~~~i·;~~idm~~i~~ef~'.:<!~~=1~!~~1~~~~ it~1~yl:f~1~~e~l1t~1~11~0:~·:0~~~;~~~,ht~1~~n~~ 
of'teu nssocinted with that of the Yiscera." (Poland's 1 Prize Eisay.') 

Jn small wounds n limited hernia of the abdominal contents can alone take place, but 
when it occurs, the protruded viscus is very liable lo be strang-ulated. Jn large wounds 
the hemia wi ll probably be of greater extent, but their con~triclion ii\ rare. 

Whe n omentum protrudes through a recent wound and is uninjured. it shou!d 
be wa~hed by means of a ~tream of water squeezed over it from a :;pong-c or emirted from 
n syringe, and returned with all gentleness, the patient bciug placed in 1;uch a position as 
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Fw . 2fl3 . 

Diagram showiog the po•ltlon~ of the abdominal viscera. 

reduction. · As time goes on and the projecting ma~s swells and granulates, it may be 
well to ligature the whole in hah-es. This should not be done, howe,·er, for at least two 
weeks after its protrusion . During this time the greatc~t quiet should be enforced, and 
moderate doses of opium gi,·en with liquid food. After a few day~. all fear of peritonitis 
will have passed. Some prefer not to interfere with the protru,.:ion, in the belief that it 
will wither up s.ooner or later, but such n proce~~ i~ tedious, and the application of a liga· 
lure to it, morCO\"Cr, in halves is rarely attended with any risk. If tlie omf'ntum is much 
bruised or torn at the time of injury, such injured portions may be cut off and all di\·ided 
Yes~els secured. 

When the bowel protrudes through the wound ancl is uninptred it should he 
cleansed and returned under all circumstances, the wound being carefully enlarged in 1he 
course of the muscular fibres for the purpose, shoultl its rcduclion be otherwise impossible. 
To facilitate this, the muscle should be relaxed, and the pnrts last descended returned 
first. In returning the intesrine the pre~"ure should be directly backwards; if m~de 
obliquely, the bowel may be pushed up benc~\lli the fa~ci:t or muscles, and thus out~1de 
the peritoneum. The wound should be closed by suture~ and treated ns already described. 

"'hen the protruded bowel is gangrenous, it must be left in sita. to slough and that nn 
artificial anus may form, the wound in the abdominal p:uietes being enlargerl; but where 
there is a prospect of its recovery, the abdominal cavity is its best place. . 

When the intestine is wounded and the opening a mere Erick, through winch 
no intestinal contents exude, the bowel rnny he returned, a few hours being enough 
for the wounded part to become senled by plastic exudation und repair to be com-
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plt'ted. When the mucous lining protrudes, the opening Rhoultl be tied by a sinn-Je 
ligature. 'Vlicn the wound is sufficiently large to permit of lite escape of ti1e visce~al 
contents, it mu~t be stitchl"<l up wilh one of the forms of suture 
seen in -Fig. 3J or 2:j ,, cleaned and returned, the ends of the Fw. 254. 
8Ulures being cut off close. 

'rlien the wound invoh:es nearly the 1cl10le calibre of tlie bowel, 
it is wiser to stitch the edgl'S of the bowel to tl10.:;e of tlir wound, 
tlu•rl"by making an artificial an11s1 than to stitch the two divided 
ends of the intestine together, and to return the whole into the 

~~~~?~:~~:~~!f ~~~ i :f; ~isi~1~1~~c;,~l~e!f ~;:1~~~ct~~u~~~::i~'; n~~~~.n~~n~n~;~ 
cxtremilies may be brought together with sutures and returned; 
but if the separation be the result of an irregular lacern-tcd wound, 
a~ from gunshot, &c., we should not hesitnte to fix the edges to 
the external wo1111J, nnd ri~k lhe cl1ancc of an arliticial anus. 
"'hen the bowel is stitched to the edges of tlie external wound 
care should bo taken to maintain the line of the canal a,;; much as 
possible and uot to draw tile intestine more out of it::. po:;ition than 
is absolutely neces1<ary. Illustrating one form of 
tha~'~i~~~·~;i~n:o~~~aio;r~~~,~:~~~t~~e1~~ ~~c~:h~~~:~<li!n~;~:::a~~~ ::t1~~i~:1t~~u ~b:ut~:;e:: t~: 
vi1<ceral injnril'S. :i:::o::!~k for the uke of 
w~~~~;r~~i~gea!t~~~~,a~:io;~:o~~n;~~~~~~~~:!~~ 

11
:.or another, cide Fig. 35, p. 

doubtless, far more serious than any that ham been hitherto con-
sidered, and their effects depend greatly on the condition of the ''iscus when wounded. 
Th111< the puncture of a distended stomach, intestine, or bladder, will to a certainty be 
followed by cxtra,·a,;;ation into the abdominal ca,·ity, and, as a rc"ult, by great shock and 
ditfose peritonitis; whereas these organs, \\hen empty, and therefore contracted, may 
receive a limited injury without. any such consequences taking place, local inflammation 
rapidly ari~ing under these circumstances and sealing t.l1e wound. 

Nevertheless, rcm~1rkable cases of reco,·ery a.f'lcr impalement arc on record, and not the 
least is thc\t of a boy, ret. l l, who fell upon a rick-stake, the stake penetrating his body 
for scn•ntecn and a haJf inches. It entered the abdominal cavity in the ri,qht groin, 
Lenenth Pou part's ligament, passed through it t.o the left side into the thorax, through the 
di:~phrngm-di$placi11g the heal'L and pushing it to the right side of the sternum-into' 
the left lung and passed out of the chest between the se\·enth and eighth ribs into the 
axillary space. The stake was removed four hours af'lcr its introduction, and not a tea
spoonful of l>lood was lost. Some intestine which protruded from the wound in the groin 
was replaced, and tht: inguinal wournl stitched up. Opium, with calomcl, was freely gi,·en 
1<11b~equently, and in six: weeks the Loy was able to sit up, play, and eat his ordinary food . 
Five months aficr the accident he was free from pain 1 ancl able to walk frel·ly. The case 
occurred iil the practice of :i\lr. Reynolds, of Thamc1 Oxon, and is recorded in the' :Med. 
Times and Gaz.,' Sept. 23, 187t. The chief risks of wounds of the ''iscera when the 
s_olicl organs become implicated are hemorrhage, and when the hollow, extrava.sation. 
·when the contents of the wounded organ escape extern:1lly through the wound, the 
danger or the case is undoubtedly lessened. 'Vhen the stomach is supposed to be wounded 
by a puncture tl1e utmost care is called for to pre\'ent the administration of any food; 
indeed, nothing should enter the stomach for several days, and lifo should be maintained 
by nutrient cnema.tai because to excite any action of the organ would mHlo what JH\ture 
may have clone for tbe repair of the injury, and thus jeopardize life Ly increasing the risk 
ofextravasntion. 

"'hen the intestine is wounded or suspected to have been wounded, tlie same care is 
necessary, although ice or iced milk in limited quantities, m:~y be ltllowecl to satisfy thirst. 

Opium, of' course, sliould Le given, and is !Jest administered by suppositorieS-thc 
morphi:\ suppositorieti of the Pharmacopreia being the best preparation to employ in all 
ca.;;cs of abdominal surgery. The principles of treatment, however, are the same as ha\'C 
IJC'cn laid down in former p:-iges. ln a.11 penetrating wounds of the abdomen in which any 
CYidencc of wounded vii:;cera exists, the local wound should be left open1 or co,'ered only 
with a loo~e CO\'ering; for to close the wound so as to prcw•nt the escape of the contents 
of the wounded viscus externally, would be to close the only gate through which return 
10 health is po~~ible. 
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ABXORJlAL Axus, FECAL F15Tl:LA. 

Confining the term "artificial anus" to the sm·!?;ica.1 operation of forming an anu~ 
otherwise than natural for the relief of inte.stinal obstructi.:m, whether by 1.:olotomy or 
enterotomy, an "abnormal anus," or intestinal fistula.--:fl>eal fistllla-Or an u11naturnl 
communication bl'tween the inteMinal canal and the outl'>ide of tile body, i_;; gcnernlly the 
re~ult of a sloughing or ulcerating bowel in strangulated hernia; although it may occur, 
either from a wound of the intestine from some external tausc, or, from a perforation of 
the in1cstine from an ulcerating process ori~inating from within. 

When it follows a hernia, the 01wning is usually at the neck of the hernial ::i:l.C; when 
it follows a wo1mtl, at 1he ~Pat of injury; wllt'n it is the rcsuil, of .~ome ulcerative process 
ori~inatfog from within, the foea.l ab'.'Cess mt\y burrow into the pelvis (opening into the 
Yagin:L, bladder, or c\·en bowel again), or betwc('n the abdominal mu~cles, and makes its 
appearance in the g-roin, iliac fossa, or loin. w·1icn the opening is larye and direct into 
the bowel it has bl·en called" artificial anus i" when small, indirect, or fistulous," focal or 
intestiual fistub." 

The most important point, howeHr, connected with this "ubjcct has reference to the 
amount of intt·sLine imoln:d. "rlicn only a "mall portion of irs calibre has been lost, 
the fistula. generally will bt• small; when a large port.:on of' its calibre or a whole knuckle 
has been i1l\'Olved, the ft·cnl orifice will be large. Cnder these circumstances the two ori
fices communicating wi!l1 the upper and lower ends of the bowel respecti,·ely can gene
rally be made our. a fold of membrane formed by the junction of the bent tube standing 
as a partition betwe(:n the two porlions of the gut. At times, this partition will project 
so far forwanl as to cloi;:e completely the orifice of the lo\\'er p:1rt of the bowrl, and this 
is the usual state of affairs \\'ht:n a complete knuckle of bowel has been inYoh"ed in the 
disemw, and untler thc~t- circumstances a cure by natural processes is almost impo:;;.sible. 
At oilier times the partition will be but limited, and u portion only of the contents of' the 
bowel will pass externally, the other portion taking its normal cour:;;e downwards towards 
the ~mus, when it is more 1l1n.n probable that nature alone, or but slightly a.~sisted Ly art, 
will effect a cure. "'hen the orifice is largr, there is almost alway" F:ome prolnpse of the 
bowl'!. Under n.11 these conditions , the intestines within the abdomen are closely con
nected by means of adhesions to the external orifice; the serous surface of the intc~line 
be<"oming firmly fixed to that of 1he opening in the abdominal p~uietes. Beyond these 
aclhesio11s it is rare to find other coils of intcsti11c adht•rent about the parL; on the cun

. trary, the part~ n1·c otherwise usually so free that coils of bow('] will Le found :-eparating 
the two portions of' intestine that are adherent at the \\'Ollllll, anti may :-o clip clown between 
them ns to push forward a serous sac into the artificial opening, and ('\'('n to form a hernia. 
The nature of tlic discharging ftui<l will fairly intlicnte the portion of the bowel ill\·oh'ecl: 
\\'hen well-forim'<l fpccs p:1ss, the Ja.rge or lower part of the small inte:::.ti1H' is probably the 
F:e:\t; when tht• fluid is thin and inotfensi,·e, the jejunum is indicated. The yellow scmi
feculent contCJJIS of the ileum can generally be recognized. The nearer the opening is to 
the stomach the worse is the prognosis, ~1s nutrition under such circum~tances must be 
seriously interfered with. The nearer it is to the lower end of the canal, the better are 
the prospects of lif'e. 

Tn•:AT>'IENT.-·when the orifice is fistulous and the canal below the fi;:tula i:S fairly 
open for the passage of feces, a cure may with some ct•rt:iinty be looked for by natural 
processes, and such a result is by no means tmuRual in the artiticial arm~, which is met 
with, <~/~er tlte ret1u·n of o small llernia into tlie abdomen, anti particularly of' a. fomoml. 
In thei:;e cases 1l1e surgeon ha.~ little more to do than to keep up the strength-gi\·ing 
~imple nutritious diet, maintaining perfe('t cleanline~s of the wound, and applying gentle 
pressure to the part. ""hen the fistulous communication is lnrgf'r, the same tr1•atmcnt. 
muRt be employed, though with less hope of succe!'s. J..,:iwrcnce recommended the con-

~[:~11;\l1~~~~·t~~~~: t~·f~1 ~1~1t: 111·~~~~em~~s~~t~~111~ 1:~~:~g~ 11~~1~~L~>~,u~, c~~,;~\J 1~:~~ 1 ~f.k1i~1t~·~i;W:~~~~l:~1c~'i~~ 
~~~~:~:11~,, :~~~:~·nt~111~1;~c1~011~::~~11 ~v~~ '~~; 1 ~u;~~ J~C~~,~~ 1:~1Ji'~!~:11~~~~~11t~~ ~~1l:o~e~\\::~~!; inT~ :~:~~~ 
the contraction of !'mall fistnl:.c, the edges may be cauterized or en:n pared, a pla.stic 
operation being justiliable under cerlain circumstances. 

'rith rc"pect to ~ul'gical intr1fcrence in the~e cn~e~, the rt•commencln.tions I han to 
offer are not Hry safisfoctory. Dupuytren suggested an operation to get rid of the pro
jecting fold or septum that has bt•en described . Ile <lid th; by :m in"trument callt•d an 
enterotome~ a pair or forceps with one blade groO\·ed, into whirh the other closed, the 
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approximation of the blade~ bf'inp: rrgulatcd by a screw. The l'<·ptum wa.c;; crushed between 
1hc Lhules an<l .:-o held till its destruction wns cf:lCc·tetl. The in,.trum<>nt, as a rule, came 
away about the SC\"enth <l:iy, and, Dupuytren says," by the di\'ision and !of:.:; of sub~tance, 
the rid~e and the double septum which s~·paratc tlif' two end.;; of tlw bowel are <lcstroyecl 
so a.s to re-establi~h the interrupted communication between them, and re ... 1ore the natural 
cour~e of the aliment and fcce.:;." Jobert advi~es the prl·s~ure of the instrument to be 
J!radual, fatal cases having occurred when Dupnytren's rapid proces~ has been employed. 
The theory of this operation is good; and is lm~etl on natml"s own procc:"ses; for I ha.\·e 
seen the :-rptum of an artificial anus ukerate1l 1.hrough 1 by natural proce1'ses, lca\'ing an 
opening through which foce1' pa..o;!'ecl from the uppcl' to the lower bowel, a narrow band 
:ibo\·e, alon~ ('xi~tin~ to prC\'t•nt freer fcculcut flow . The sncce"g of the operation has also 
been good; inasmurh as out of forly-one operations rcrorill•<I by Dupuytrcn, twenty-nine 
reeonrcd, nine were relit•\•ed, and three died. In thi~ l'OUntry, 1he operation has been 
litlle prncti~cd. Dr. Buchanan, of Glasgow, howen;·r, !ms recorded a successful case. 
('Edin . .l\Ied. Jour.,' 186!'1.) 

"~ 11Cn a fecal abscess has formed in the abdominal walls, 1he soonrr it is opened the 
better, and, when opened, the incision should be f'rce . J n ab:.cc:'::;c:. connected with the 
cacum or its rtppendage, this rule is important, and, if' acted upon, good results may be 
anticipated. For intestinal fistula opening directly into the t'agi1w li1tle can be done 
surgically beyond attending to the general condition of the patient, giYing nutritious food, 
though not i;uch ns is likely to distend l11e bowel. and obser\'ing perfect clcanline:<s of' the 
pas.!lage. The external opening ghoulcl be enlarged, however, if anything like rctaint::cl 
pu~ cxi:st. Cndcr the~c C'ircumstance~, a natural recovery may take place. In recto
n~inal fistuh, pla~tic operations arc mosl sucCCf:.sful. 

When the bou·el bas ulcerated imo the bl:Hlder, natural prOCl'SSes appear to be rarely 
capable of eflhting a cure, aud, under such circumstanf'C~. to i;:wtt Ilic paiient from the 
miseries caused by the pasc:age of :;olid feces into the hl:ulder, the operation of colotomy 
may be entertained. I ha\'C performed this opcrnlion on four occ:11'ions under these cir
cumstances with succes~, the operation in all giving great relief. One of my pruicnt.s is 
now (1878) alive, free from all pain, the operation ha\'ing been performed on July 5th, 
1870 (' Uli11. 8oc.,1 1872). Jn another case op€'.-ated upon in August Hith, 18G9, the 
gentleman li\•ed to ;\larch, 187•3, and died from heart diRt'asc at the age of 70. The third 
died from some kidney affCction some months :ifter tile operation ( 1 i\lccl. Chir. ReL,' 
1869) . The fourth died ~omc weeks after, from the cancerous alfoction for which the 
operation was demanded, buf free from all pain. 

l•'oitF.IGN Booms IN TUE STO.\IAC11 ~\xn JxrE~TIXES. 

Forttign bodies nre often taken into the stomach from acridl.'nl and de;.;ign, and the 
records of ca~l'.'i pro\'e that from the absence or mildness of' i;;ymplOms, no surgeon should 
pronounce ag-ain~t lhe pos,;ibility of their introduction. They are pn;.;sed as often as not 
per anum without giviug ri.:;e to nry distressing symptoms; althou~h when retained they 
cause nothing but C\·il. Smoot/l hard bodies such ns; coins and stones, as a rule, pass 
readily without giviug rise to any or other than slight colicky symptoms, hut sharp and 
pointed bodies, such as lK111e~, pins, knives, &c., gi,·e rise to such as vary according to the 
position of the intestines at which they become impacted. 

A foreign body tak<.·n into the stomach may be ejected by vomitin~, cfo.:chargecl exter
nally through the abdominal parieres, retained in 1hc slomach, or p:l5sed onwards. In 
Fig. 2,j,) is illu~tratcd :t piece of iron wire that was swnllowed by a female lunatic, :.ct. 56, 

Fw. 255. 

Piere or \ro11 wire dhch1nged from abscen In abdominal wall~ after l11uing b·•e11 &W11.l!owe(I 

on )larch 10th, 18i3. The symptoms that followed were so slig-ht, that some doubh a'5 

!~a~hl~e~~~~~~ei~1c~h:x~~~~~' ~~(~I:~ ':1~~~~~fi~t~~1,1 ~1~[' t~;~tl;;i~~\~~.;1\~,~:h:,.~r:1\~:d~''h~~;h: ::::~:::~~ 
rapidly inrr<'ased and opened on l\Ia.y 20th, and the point of the iron wire projected. This 
wa~ withdrnwn by Dr. T. B. Dyer, the surgeon of Colnt:y llatch, and a rapid reCOYery 
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followed, no single bad :;ymptom making its appearance. My friPnd i\Ir. Lund, of )fan
chester, has likt'wise r~corded a similar case in the 'Li,·erpool and i\fanche~ter ~Jed. Surg. 
Rt:ports' for 1873. " 'hen retained, a foreign body may rc~t wi1hout giving rise to \'Cry 
serious symptoms-a rare result--or set up ulceration which may in its turn gi\"C rise to a 
fatal peritonitis. In the m0t·e fortunate, it will Le passed on through the cana.I an<l dis
charged. 

To prove the.!le point!', the reader may refer to )Ir. Pollock's article in ' Holmes's Sys
tem/ ,·ol. ii, wl1erc lie giHS a case in which a huly vomited a. gold plate thrce-qunrters of 
an inch long, with two fabe teeth, after it had been lodged in the cc~ophagus for nineteen 
n.ud in the !Otomnch for ninety-seven days. Another case, that of Mr. Taylor's of Edin
bt1rgh, in which a patient passed per anum, three clays :il'ter swallowing it, an artificial 
plate with six Leeth an inch and three-quarters long. And a third is on record in which 
a lady paS:-iC<l prr :rnum, six months after she had S\\'allowed it, a plate two and a quarter 
inches in dianwtcl' with four teeth. 

A 1·enrnrkable CHRC of this kind has been recently 1·cconkc1 in the Thirtieth Report of 
the Commissio11ers in Lunacy, 1876. A womnn ::et. 4;3 (h:.\\' ing made pre\'iously ma11y 
suic idal attempts), on July 3 1st, 1875, swallowed thirteen screws, each screw consisting 
of a body 2~ inches long aml ~ inch tliick, a raised collar nearly ~ inch in diameter, and 
a square head; the whole thirteen screws weighing 21 ounces. 8he was feel on pudding 
and gruel, morphia was injected subc11 1aneously to rclie\'e pain, and, after a few <lays 
ounce do.::cs of castor oil were gi,·en daily. On the forty-tir!'t day, the first of the screws 
J'a;-;sed by the bowel, and, by the end of the six1ii month, the ll\~t(·amcaway. The screws 
in their pa.~!':age had )Of;,t .Ji ounces in weight. Thi~ ca~c Ol·cu rred in the liris1ol Asylum, 
under the Cal'e of Dr. Thompson. Poland has also recorded in his prize essay the case of 
a lt1natic who died from ulceration of the duodenum owing to the pre::-surc of a spoon 
handle that had been swallowed about three montl1s before, with thirty others, besides 
nails, pebbl1·s aud piecce of iron. These forcigu bodies were extracted from the stomach 
after death, and weighed in all forty ounces. The most complete list of cases of foreign 
bodies in the digestive c;uml will be found in the• Lnion .l\ICdicale' for ~O\'ember, 187.J, 
by Dr. Mignon . 

In Guy's .Museum (Prep. 1800) there is an enlarged an<l thickened stomach of a sailor 
who had swallowed clasp knives. Ile was ::H. 23, and in Ju1w, 119!), he swallowed four 
clasp knives which were discharged from the bowels. Jn l\farch, HS05, he swallowed 
from fifteen to twenty more, after which his lu•altli became impaired. Ile vomited the 
l1andle of one and p;u;seJ portions of the blades of others, and in l\farch, 1809. died in a 
state of exhaustion. After death one blade was found perforating the colon opposite the 
kidneys, but wiLhout extnwasation of feces, and another was fixed across the rectum. In 
the stomach, t00, were numerous blades partially dissOl\'cd, or between thirty and forty 
fragments in all. 

At times, inlestinal calculi form from the agglomer:1tion of hair, husk, particularly oat 
husks. or other foreign substances, an<l prove fatal. Dr. Down has recorded such a case 
(·Path. Trans.,' ll:!Gi'), in a boy, ret. 13, who died of exhaustion after 15 days' illness. 
Not many y(•ars ago I saw an artist, ret. 36, who died from intestinal obstrnction, through 
whose abdomiual walls a globular imlurated mass was readily felt on the right of the um
bilicus. I suspcded it to be made of hair, for he was in the habit of sucking to an exce:,S 
the pa.int brushes of his pupilsT but the diagnosis could not be \'Crified after death. 

TnEAUIEST.-Hest in the horizontal position and expectant treatment are in these 
cases the two essential point:; to he obsencd, and purga.ti,·es shou ld on no account be 
gi,·en. The "smasher," according to Pollock, who constantly swallowti fa6e coin, when 
caught in the act of pm1sing it, avoids purgatii•es, but takes a constipatiug diet, such as 
hard-boiled eggs and cheese, together with his usual food, thinking that the money is 
more likely to be caught and consequently passed in a bulky stool than in a liquid one. 
The su rgeon should act on this principle. \Yhcn the foreign body becomes impacted in 
the stomach or intestine, or se1s up inflammatory action and peritonitis, the thought of 
openi ng tl1e abdomen may be entertained; that is, the surgeon may assist natural pro
cesses when they arc doing t lu:ir best to get 1·id of fore ign substnnces by ulceration, and, 
when the foreign body is large and clearly can not be passed, the surgeon should open the 
stomach by gastrotomy, ten cases out of eleven in which this operat ion has been per
formed having reco'"ered. ( J'ide paper by Dr. Pooley, of New York,' Uichmon<l )Jed 
Journ .,' April, 1875.) 
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GASTROTO)IY A:SD GASTROSTO:'llY. 

When the 5lomad1 hns to be opened for the removal of' a foreign body the operation is 
rightly de:--crihe<l as that of' 1

• gastrotomy. 11 "'hen the same operation is performed wi1h 
u view to e:-.tablish a permanent· fistula for the introduction of food, as fir:st performed by 
SCdillot in 18.J!), and lk'~l·ribe<l by him as gastro-s1omie, the term 1• ;rastro:'tomy'' seems 
to Le the more applicable term. This change has been suggested by Dr. Pooley, of New 
York, and it seem!'i ~o appo:;ite that l now adopt it. 

That the operation of µ-astrot.omy is not necessarily fatnl is pro,·ed by the fart, that it 
ha1' Uecn pl'rfornw<l at lea.-,t cleYen times, and in ten with su(•cess, and though in the 
twt>nty-onc ca~cs in whi{'h p;astrostomy has been undert:iken for cancer, life has been 
llC'\'Cr 1wolongcd for more than for1y days (Sydney Jones's case, 'Lancet,' May l.)th, 
187J), the c"idcnce of the relief tha.t it has afforded to those who have been subjec1ed to 
it is suflicicnt to prom thnt it is based on a !'Oun<l principle :uHl a ln11nanc practic:e, for it 
ought to be remcmbC'l'cd th:it in the twenty-one cai:;es in which it was performed, it was 
undcl'takcn more with a v;ew of mitigating the horrors of' a death from hunger and thirst, 
and of prolonging "hat rPmainetl of life than from any curati\'e object, for in e\·ery 
in~tanee the cause of tile obstrnc1ion was cancerous strictm·e of the C.C!'Ophngus. I ha,-e 
hnd an opportunity of watching the progress of three of tliese cases under the care of my 
colleagues. )[csers. Cooper Forster, and Durham, and of two under my own care; and I 
am free to ru .. •knowledge that the advantages gi,•en by the operation are worlh the risk, 
aud that if life were not prolonged, it was certainly rendcrt>d more endurable. 

,\.hen, howc,·er, the opcr:1tion is performed for a cie;a1ricial stricture, better results may 
be expec1ed 1 a~ proved by the records of the following interesting cases, operated upon at 
lfo;;;tock by Dr. Trenclelenburg, :l\farch 8th, 18i6 (' )fC'd. H1..·conl,' March, 1878); and in 
Paris by i\L Yerneuil ('Gaz. des IIOp.,' Ocl. 28th, 18i6; 'Lancet,' Jan. 13th, I8i7). 

TrPndcleuburg's case was in a lad who had swallowed some sulphuric acid six months 
prhiously, and the stricture was in the lower encl of the gullet. An incision was made 
parallel to and one inch below the left ribs, and a \'Cry small openiug into the stomach. 
The sutures were pas:;.cd through the whole thickness of the abdominal parietes a.ncl 
stomach, and a rapid recovery followed the oper:i.tion. At the encl of the fif1h month the 
weight of the boy's body had increased by one-fourth. The !Joy took f'ood as usual by the 
mouth, masticated it, and then blew the contents of his mouth through a long elastic tube 
dirc·c>tly from the mouth into the cavity of the stomach. 

Ycrneuil's patient was a mason ret. 27, a.nd the stricture a cicatricial one, clue to the 
accidtnlal swallowing of some c:iustic potash on February ..tth, 1876. CEsophaf!:Olomy 
wa10 out of the question, as the stricture was situated low down in tlie tube, and relief was 
called for bt{'ausc swallowing was impm:sible. On June 2Gth ga. .. 'ltrostomy con,:;equcntly 
was pctformed, and a rapid reco,·ery followed. The man was up and alJout on August 
20th. A caoutchouc sound was kept in the wound for feeding purposes. In the report 
of' the Cru5e it is stated tht~t when food is poured into the :;tomach the only sen!l-ation expe
rienced is that of heat or cold. 8a1iYa., howcn!1", is at the time freely secreted, and the 
man executes mnsti('atory moYements. Digestion g<ws 011 well without the aid of sa\i,·a. 

These case:; are most sati~factory, and are sunicicnt to encourage the belief' that bettt!r 
success would follow tliis operation even when undertaken for cancer, if it were pcrfonned 
at an earlier period of disease than has hitherto been the practice. 

We perform colotomy on a patient with cancel'OUS strictnrc of the intestine or other 
mechanical ohstruction without hesitation, and surgeons are now willing to admit the 
great ach·antagcs afforded by this means. Surely the a<lrnn1agc::- offered by ga.stro:Stomy 
for stricture of the ccsophagus, cancerous or otherwiRc, arc not less potent, and should 1·t 
be undertaken before the patient's powers have been brought to too low an ebb, there is no 
reason why it should not be equally cffectiYe. In one of' my own cases the man lived 
five clays, :rnd the operation had nothing to do with the death, there b~ing no peritonitis, 
an<l the local repair was most complete. In the second case the patient lived two days. 
The operation has not hitherto, I bclie\•e, been sucees~f'ul, be<'nuse it lias been put off 
until too late; as also was colotomy unsuccessful till it was undertaken at an earlier stage 
of the disease, If gastrostomy lias the smne chance as colotomy now has, it will become 
ns established an operation in surgery. 

The operation.-Chloroform had better be gi,·en, as it is important that absolute 
quiet be maintained during the operation, although the risks of ' 'orniting as a consequence 
MC not sli~ht. The patient should be placed upon his back, and an inci::>ion made on the 
left side below the rib::>, the object being to find the cardiac end of the stomach in prefer-
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cnce to the pyloric. Thc> line of the linra ~rmilunnris is that u,:;11ally gel('>cted for incision 

~~1~01~ 11; !:~·~h~r 1!~:~~ 1:.~~~~·e~~1~es~:; "gci~~<~~vi~1:;~1~;· l:~<~ ;~~"~~l<'~le~:;~~t~1t :1~~· 1:11 ~o o~,~~ 
operations I make an oblique incision along the lower IJorders of the ribs, commencing at 
the linen semilunnris, and r do so with the ,·iew of catching the cardiac end of the 
stomach, and I may ndd that I pick up the stomach with my fingers very readily. The 
fascia aml periioneum c:in then be divided. 'rith the thumb and finger the stomach can 
11ow b<' souglit, and held when caught. This is be5t effected by the pao;sage of a Liston's 
needle armed with a long double silk ligature through the margins of th<:> wound and the 
stomach's coati', and a second about three-quarters of an inch low('r down. The surgt•on 
lms th<:>n to fasten the stomach to the margins of the l\'Ournl, antl for 1his purpose the 
quill :'uturc seC'ms to be 1he be.;t. The stomach should then he opened O\'er the ligatun•s 
that have hel'n pa~:<ecl through it by an incision being made in the line of' !ht wound; 
the C4'ntre of' the double li,\!alurc.;;; will then become exposed, and these should be drawn 
well out and divicl('d. There will then be two double ligatures through each Ride of' the 
opening: in the stom:u·h :mtl the margin of the wound. On ty ing the two eJHl~ over two 
pieees of hougic, one introduced against the inner sufoce of the stomach, aml the other 
upon the integument, the parts are f'ecnred, the bo11git•s admirably compressing the thin 
walls of the stoma.eh again~t the integument~, and retaining them there. One or two 
other sutures will proliaLly be required to close the wound, and an additional one at either 
end of thr opening in the stomach to keep ir in its place; the 01wration is then complete. 
".hf'n the quill suture is not m~cd, the stomach must be stitclicd lo the margins of the 
wound in the ordinary wa.y, but a. more accurate adaptation of the parts and greater secu
rity is :u·quired by the quill suture than a.ny other. and what is more, the pieces of bouA"ie 
arc• capital guides to the orifice into the stomach, the slightest trac1ion upon th<'m render
ing it patent for foC'ding purp<'ses; and with this objtcl one of the sutures should be left 
Jong on either lip of the wound . After the operation, it is ach·isable to desist from givin~ 
focul for :i few hours, in order to gfre the stoma("lt re:<t; although, after a clay or so, liquiJ 
nourishment may be administered in small quantities through a tube, milk and eggs being 
probably the best, or milk alone. '\here enemata e:m be tolerateJ, tht'y shoulJ be usl'll. 
Care mu1;t be obsened t.hat too much food is not ,triven, as it retards progress, a quart or 
three pints of milk in twenty-four hours being sufficient. The edges of the wound should 
be cn.rcl"ully pro1eclccl by oilcJ lint. The suture-; may probably be remo,·cd wholly or in 
pa.l't on the fifLh or sixth day. 8ch0nborn, of KOnigsberg, :vlviscs the early perform:mce 
of this operntion while the st ricture is still passable to small bo11gics, and to facilitate tlic 
opPration advoeatcs the use of n hollow bougie wit.II a child's India-rubber ball on its top, 
wliicb sl1ould be introduced by the gullet, and blown up in the stomach. This suggestion 
seems worthy of adoption when it ean be acted upon. 

lt must be achletl tl1at. SCdillot was the first surgeon to perform the operation in 18 l!J, 
and l\Ir. Cooper J'orstcr, on th~ su~gcstion of Dr. Ilabershon, was the fir:;t to do it in 
this countr.v in l8J7. Since then 1\Cr. 8y<1nf"y .Jones, Fenger of Copenhagen, Landc
lonque of llorcl<'aux . Durham, Le Gros Clark 1 ~fac Corma.c, T. Smith, Y. Jackson, anJ 
mp:<•lf, h:wc had CMes, making twenty-one in all. 

When a foreign body becomes impacted in lite small intestine, and life is threatened, it 
is a question how far the surgeon i;; justified in attempting its removal. I can see no 
rea..,on why an attempt should not be made, when the course of the case has proved that 
11atural processes arc incompetent to rid the offending hotly and lifo is threntened by its 
presence. 

" rhcn the colon, crewm, or 1'ts appendage, ii< a scat impaction thl'rc is less objection to 
the attempt, for as rolotomy is now known to be a valuaL\e operation for cancerous or 
other obstruct.ion of the rectum, and in cases of suppuration about the ctecum free inci
sions in tile iliac fos~a ar(' of pro,·ed rnluc, so lapn.rotomy is not less likely to prove of ser
vice when the obstruction is eauseJ. by the presence of' a foreign body. 

INTESTINAL OusTJWCTION'. 

In cases of acute or chronic intestinal obstruction when the phpfoian's art has failed to 
gi,·e relief, the surgeon's aid is occasionally required, and it would be well for the medical 
mind to recognize the fact, that in a large proportion of instances, thi:S aid is :Sought at too 
late a period-that is, when the patient's powers ha,·e become so exhausted as to exclude 
all hope of a successful is;;ue being obtained by any treatment-or, when the invoh·ed 
tissues have undergone such changes from peritoneal complications as to forbid any reason-
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able expectation of the rompctency of nature's reparatirn powers to effect a cure; as cases 
of acute inll•:.-tini~l oh~truction, like those of strangu latl:'d hernia, require prompt and actire 
treatment if th<'y are to be successful, while those of chronic ob..,truction require a no less 
decided line of action . It must be admitted, howeYcr, that there is no class of cases 
whith claim for diagno~tic purpo~cs more thought and judgment, the difllcultie~ of diag
no,oi~ as to the causC': of the ob:;t ruction being sometimes great; the <1ucstion of operative 
relief has consequently to be decided upon uncertain grounds. 

Yet, when the diagnosis is clear and 1hc natme of the tao:;r decided, delay is dangerou:;., 
and a want of courage to act upon the diagnosis is criminal in the surgeon. The question 
of diagnosis is consequently all important , and will first claim att.cntion. 

Dia91iosis.-ln a clinical point of view, cases of intestinal obstruction may be di,·icled 
into acute and chronic. The acute include strangulation of' a portion of bowel from 
internal hernia, omental, mesenteric, peritoneal, or f<ctal hands, or twists of the intestine 
(volnilus). The chronic, infbmmatory or Cfwccrous stri ctu res of the large or small iutes
tine; tlie occlu~ion of the bowel from the mechanical prc~sure of tumors; allhc!>ions of 
the intestines from chronic inllammatory peritoneal or former acute changes; an<l last, 
but not least, the impactiou of fa~ces. 

Perit.yphlitis and acute peritonitis clue to perforation mny also simulate the acute form. 
lntussuscept ion belongs to both dil'isions, becau:se when st rangulated they may gi\'e rise 
to acute, and when incarcerated, to chronic symptom.,, althou~h the symptom'i in their 
7;1~~~v\i1~~ ~~~~:~uddcn . The rclatirn frequency of these condi1 ions will be seen in the 

CACSES OF lsT .. :ST JXAL OBSTRUCTION, ·ExCLJJDING lh:nl''IA. 

Being an analys\11 of 124 con11ec11tlve ease~ extracted from the 11ost-mortem records of Guy's llo~pital, by Dr. Hilton 
~·aggc, fr<1m 15.5-1to1568 (•Ouy'~ Rep.,' 1S6:)); and Mr. Ru~11el, (row IS~S to J!.76 (un11ubli11bed). 

g~';,::. 
33.1\CUTE 

7G. C1rno:oc 

7 Twists (volvulus). 
[ 

I In ternal h<'rnia. 

l 25 Bands. g ~~v;;1~~i~!.;~i. 
{ 

U Lymph. 

2 to neck of hernial sac. 
lfrompedicleofovarian tumor . 

3 Ft1:>c:i l impaction. 
3 ~lcchanical 1>ressure of tumors. 

(33 Rectum and 

I 
sigmoidllex-

2Small urc .... 
47 Stricture { inte;,tine. 7 Transve. r~l' 

45 Large colon with 
23 Matting tog<'thcr of in-1 hepatic at.HI 

testinal coils from splenicflex-
peritoneal and can- nres .... 
cerousdisease. 5 C:ecumorilio-
(Contractions.) crecal .. . 

l!i. l :;TusscscEr- { 2 R<'ctal. 
CEl'T1o:;s 71l t•o-crecal. 

- GSmallintestinu. 
124 

21 = 78 

n = rn 

1 = 7 

cx~;:.~~~n~a~~: ~)~'t:~~~t~~11~:1~ ~~~~1~~~~i~~ ~rnc~,~~ft~S~~i~ ~;t;~~~tb~·1:~~~~\~gu~~~rtl~~·~'.~111~!~!~b~: 
cause, and eliminating each scriatim, and subsequently weighing the points in favor of 
the probable cause. 

The possibility of the symptoms being due to a strangul:it ctl or incarcerated external 
l1 ern ia should always be carefully investigated. 

ACUTE I NTEltSAJ. STRANGULATIOS OF TllE BOWEL, 

wliNher from an intcrmd hernia, twist (volvulus) or a fcctal or peritonC'al lymph band, 
may take place at any period of life, and the symptoms to which it gin:s ribe are tho:;e of 



44-1 INTESTINAL ODSTRUCT[QN, 

an acute strnnguln.tccl external hernia, viz., sudden and definite on;:l't of the illness in n. 
healthy subject, SC\'erc paroxysmal central abdominal pain altendcd by sickness and more 

Fw . 256. 

Caseofatrangulationof1hebow<'i by lymph-b.rnd con;;trict. 
ln~ ileuml\bvut threo \uchoa from ciccurn and a coil of jeju
num. Takeu Crom a man, &t. ~6, who died after bowel 
ob~tructlon of I~ day11' duration. This case occurred in my 
father'a practicelnl"3'i,1.ndltrecordedin 'Trans.Med.Soc. 

~!t~:~~::~'8.l&UI. The suggestion was then made ot oper:iuive 

or less collr1.p~c; constipation, inability 
to pa,;s wind downwards, and hiccough i 
occasionally also scanty urine, or ncn 
its supprcs:-;ion, and \'isiblc coils of dis
tended bowel. 

There will, howc,·e1\ be no abdominal 
tumor, 110 tcnesmus, and no hemorrl1age 
from the bowel. 

Whcn,thcrcforc,acasepresents itself 
with tltc::-c symptoms there can be no 
difliculty in coming to a conclusion as 
to its nature, a.ltliough it may Le diffi 
cult, if' not impossible, to diagnose the 
precise cm1!'c of' the strangulation. If, 
however, we refor 10 the table at page 
4-13, some gui<lc will be found, for it 
will tlirre be se<·n that out of 33 cn;.;es 
25 were due to bands, 7 to rnlvulus, and 
1 1~\ril~~~r:;~~r~1 ~~:~een a history' of old 
hernia, the probabilities of the existence 
of a band are much enhanced, since it 
is trne tliat with hl'rnia such bands are 
not uncommon. Duchaussoy, in his 

paper '·On Internal Strangulation"(' l\lem. de l' Aca<l. de l\ICd.,' 1860), gi\"es such ca.::-es. 
Fagge quotes one, an<l in my own practice 1hrec have occurred; one died unrelie,·td; in 
the ~econd, l opened the empty hernial sac, and so enlarged my incision upwards for 
about two inches as to detect a band high up in the abdomen, which I di,·i<le<l with a pair 
of l'cissor~, and :\ perfect reco,,ery took place. This case occurred in the practice of Dr. 
\\•i\kinson, of Sydenliam, and is fully recorded in 1l1e ':i\lcd.-Chir. Trans.' for 18G7 . 

. The patient is 8till alive. The third died after the operation, but the band was diYi<led 
and a large coil of intestine relca.5ed. The oper:1tion had been <lektycd too long. 

l\lr. Gay's analysis of' 148 cases tells us that 102 were in the imile :\n<l JG in the female, 
am! that the ln.l'gcsL number of' cases took place in patients between ].J and 3J. 

The surgeon, under the circumstances related, howenr, has a clear case an<l an impor
tant decision before him, for if the diagnosis be corl'ect, and a portion of bowel is stran
gulated within the abdomen, obstructed by some solitary band or twisted, he knows that 
very little can be looked for by medical treatment--that by JeaYing things alone, and the 
ca:;:e is umelic,·cd, death is inevitable; and he is aware, mOl'l'OVl'r, that the hope of a cure 
by natural protl·~:-.es is very meagre; and if' I e!-'limate that hope as being nearly on a par 
with that entertained in a case of ordinary strangulart•d herni:\ when left to it:-.elf, I shall 
probably be about the ma.rk, since cases of strangulated hernia clo occasionally go up of 
themseh'es when all surgical efforts to reduce them l1avc failed less than hcrniotomy; and, 
cases of' internal strangulation, from whaten:r cause. do occasionally free themseh"es. 
Nevertheless, no prudent mind, on the stren)?'th of these exceptional occurrences, would 

~:il~-i1:~1[.c~~~\1:·: ~.~~;~~ ~1:i ~1~ t~;~~~l n~1~1~;l~~~:~~c~u11'.;~:::~t !~~~1stel:~ \\':~:: v~1 ~1:·;~gc~~:ecl:i~1 ~~t~;.~~~ 
hernia. or strangulation unrelieved with tl.e same almost forlorn hope; because, gr:lnling 
that the di11g11osis of' the cnsc can Le made, by no medicine, no manipulation, no expectant 
lrt.:ntmcnt can the mechanical obstruction be overcome, and, undt!r these circumstances, a 

~:~~~iI~I~\~:~j~g~.~~t~f ~gf f~~~!~~,\~:~~:i~;~~~~~:i:.:·'.~~~~~~.·:i:':foi:~:~~::~~:::~i~~ 
the only true remedy-viz., relieve the mechanical stmngulation to which the b~wcl is 
subjected. 

Jn ~xternal lieruia, the only recognized correct trc:lhnent is herniotomy, and I submit 
that in internal hernia or its equi\"alent the only sound practice is 11 laparotomy." 

The operation of ovariotomy has pro,·ed to us, that the exposure and manipulation of 
healthy intestine is uot of itself a fatal measure, anJ there is every rea::1on to belitn-e that 
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in the cnses now unckr con.;;idcration, a good result might often be secured if the opera
tions were ptrformecl before u. fatal peritonitis had set in or the 8trangulated bowel been 
injured pa.;;t recovery. At nny rn.te, n.s matters 11ow stand, a reco,·cry by medical trcat
llll'nt from nn intcrnul 8lrangulation is a matter of wonder1 and it would be well, as all 
collateral experience indicates, that a bolder practice should be employed. 

A IIEL1~ TO D1AGxos1s IX CASES OF Anoo:mX,\L OnsTnucT1ox. 
"Letnoonesettoomuchvalueonanyouesii.:norsym11t.oio."-FAOO&. 

ACUTKORCHR.O!l'IC

lutuuusception 

l'l'evlo11' condition In good beolth . 
or subject 

Vomiting. 

CollapH .. 

Abdominal dl~ten-
1>\on. 

Perlstalsh 
Urine. 

P~·;~br:;:;'?a~~A~r 
~;1!~ and hypoga-;. 

J~~!~~[g re~~l~dly l~!:~:riJ~e1~~0at.~{.ecal o~::~i~~~a:~~ring a~ R~{f;if 1~:~~;~:~~~ 

c:~/.apae very mark- \'~~fe~~~~~e,~ \~ ~1~~ 

A~!:~:.~:a1::~\\f~ Gt:!~;~~rli.ncrming A~~:~~ie;:,~r~~a~r~ 0~~:;~~;1!:~£::Y£!: 
~~~~tl~~;~~~~:~ul~S, 
uoola, or hemor
rlutge. 

Rarely11evere. 

Not visible. Natural. 
nectum may conraln 
;:!~du:uw°:i luvagin-

lf we appeal to pathology, and it is only there unfortunately that we can appeal, we 
receive ample facts, since Dr. Fagge, in his able article already rcforrcd to, tells us that 
"there might in many ca~es h::we been no Jiu.le clifliculty in findi11g I.\ L:rncl among the 
distended coil~. but I regard the facts clerirnble from our po:;t.mortem records ns indi
cnting no insurmountable obstacles to the success of an exploratory operation in the great 
majority of the . cases of true inH•r1wl strangulation, which arc to be fouacl in these 

~~;~~~'.:::~~~n~i,~:'~~~~~:'.~~i',~~:.l~~,~~.::~~:~~.:~{i,~~~~l~{:~~~~.'IJ:z:~~ ~';;~.:~:,::l1 ~:?:'.if.i;i!~ 
otomy" should be performed. .But this operation is not to be perfOrmecl a~ a "dernier 
ressort" more titan tliat for external hernia, but shouhl bC' carried out as early in the pro
gre.;s of tliC' ca~e as the cli:ignosis will justify-when, in spite of' the gravity of the 
llll'asm·e, good n·sults may be looked for. 

C11ROXIC lNTESTIXAL 0BSTIH.: CTION" 

now claims attention, and it is to be obsen·ecl "in limine" that the clinical history of these 
cas.('.s is ,·cry distinct from that of the acute; for, whereas in the latter, the symptoms 
appear, as a rule, suddenly in patients wbo have been apparently in goo<l health-in the 
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former it will almost always be found that there haq been for a more or lc~s lengthened 
period ~ome abdominal pain or !'ymptom ; ~omc difficulty in ohtuining a mon•rnent of the 
bowds or in the act of defecation-some dischnrge probably of glairy m11cui:1 of' pus or of 
IJlood, separately or combined at uncertain intenals; and Jaq, but not least, some change 
in the form and character of the stools, the motions at one time being liquid and loose, at 
anotl1er hard and marble-like, while at inten·als they nre pipe or tape-like. Under all 
circumi::tances there must be symptoms of long standing, and, if more acute symptom-.; 
exi;;t when the easl' comes under notict:J, they will be frund to have bcf'n grafted upon tile 
old. lf, therefore, we are called to see a pa1ient sufli.·ring from marketl symptoms of 
obstruction of some days' duration, and obtain such a history of the ca.~e as has just been 
sket<'hed, and find liim with abdominal t,ympanitic distension and prob:ibly pain, possiLly 
YisiLI<' peristalsis, nausea, \'Omiting, hiccough, and borLorygmi, we may safoly come to tbe 
cmu:lusion that the CHse is one of chronic obstruction, and that it lias for its cause one of 
those named in the table (page 443). It will prove to be either stricture of the colon or 
rectum, the mechanical pressure of a pelvic or abdominal tumor, the matting together of 
the intestinal coils from old or chronic inflammation of the peritoneum or mesentery, or 
from cancerous abscess; and last but not least, to fecal accumulations, and in every c11se 
of' obstruction the la.st possibility being the cause should be boruc in mind. Rare instances 
are also on ri'!cord in which other causes ha\·e existed; an<l 1 liavc given in the chapter on 
hernia, some in which the obstruction had been clearly Jr.teed to the influence of an adhe
sion betwe1.:n the bowel nnd a hernial sac or some part of the abdominal parietes, or to an 
obstruc11.:d obdm ator or other hernia. 

Now the eflt>cts of obstruction, from whatcYer cause, are \'ery uniform, and terminate 
fatally from either exhaustion or peritonitis if the obstructiQn is not overcome; the chronic 
pcritoni1is bl'ing directly clue lo the obstruction, and the acute to either a perforating ulcer 
of the ~igmoid flexure s<::condary to the stricture, to some ulC'eration of tl1P C'recum or colon, 
the result of the overclistcnsion, or to the mechanical rupture of tho crecum the direct result 
of the pressure of the focal accumulation acting backwards upon the cre~al cul-de-sac, my 
11otes describing- two ca!'eS in which the r<ecnm lrnrst; one in which it was purple in color, 
and memmred fif'leen i11ches round; anti anotht'r in which it liarl slouglwtl. I have also 
notes of a case of a male child born with an impedOrate rectum, who died on the sixth day 
from ruptured cmcum. And out of eli~\·en consecutive fatal ca.,,cs of untreated e.tricture of 
the rectum at Guy's Hospital collected Ly my dresser, 1\lr. Russell, death was caused by 
ruptured C<t:cum in lhree, by perforation of the sigmoid flexure in two, by peritonitis after 
puncwre to relieve flatus in one, and by exhaustion in three. Hence the importance of 
early relief beforn these clinnges haYe bet:n started. Thef'e points have been ably brought 
out in Coupland and ::\Iorri:i's paper. 

To diagnose the true cause of the obstruction is therefore the surgeon 1s next aim, and 
it would be well if 1 were ahle to add that the ta~k i!; :in eaw one; but !mch is not the 
case. ll is true when the obstruc1ion is in the rectum that a digital examination of the 
part may find it out; when in the sigmoid flexure that the cautious intro(luction of the 
whole hand into the rectum (after the method of Simon, of Heidelberg) may de1ect it, 
and thal when a tumor is to be felt by palpation to the left of the umhilicus through the 
abdominal walls the probability is sugge:;ted of the disease being in the colon, but withont 
these guides little ddinite knowledge is to be obtained by either palpation or percu~sion, 
by the pas:::;age of tbe long tube, or by the amount. of fluid that may be injected into the 
colon. 

'Cnder these circumstances, therefore, the surgeon is thrown back upon the probabilities 
of the ca.;;e as read by the light of pathological knowledge and it is gratit}'ing to be able 
to show that thc8e facts spea.k with no uncertain sound. Indeed, they spe:lk so strongly 
and decidedly, that the surgeQn may rely upon them with confidence, and base his prac
tice upon their indications. 

The facts arc re,·caled in the table to which I htwe alrencly drawn nttention. There 
it will be seen that out of the 76 fatal cases of chronic obstruction 3 were due to frcal im
paction, 3 to the mechanical pressure of tumors; 23 to what Dr. Faggc described as 
"contraction" cau:-ed by the matting together of the intestinal coils from peritoneal or 
cancerous disca!'c, and 47 to strictures of the bowel. 

Now, cases of fecal accumulation do not require any lengthened treatment in these 
pages; when they come under the surgeon's care as examples of obstruction they are to 
be treated by the mechanical removal of the feces from the rectum by such means as the 
finger, the lithotomy scoop or the handle of an iron spoon-these measures being a.idctl 
materially by the free use of grease, oily enemata and medicines. 
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The fact that fecal accumulations may give rise tn the wor:st symptoms of mechanical 
obstruction and even to death should always be before the surgeon, and in<luce him to 
examine the rectum with care in all probable cases. 

Obstructions due to the presence of some abdominal tu1nor, hydatid 1 cancerous, O\'arian, 
or otherwise, are to be diagnosed and dealt with on their own merits, although when it is 
the lower part of the bowel th:~t is obstructed, right or left lumbar colotomy should not 
be neglected when other means of' relief are not an1ilable. I ha,·e performed this opera
tion on most occasioni\ from such a cause with gratif}•ing success. 

W'e come now to the two larger divisions of cases, viz., tllO!'C of stricture and of con
tractions, ancl a very little considemtion will show th::it these cases have t\S di:stinct a 
clinical history as tliPy have a pathology, and that they, mo1·con;;r, require a distinct line 
of treatment. 

" ritlt re~pcct to their pathology it may nt once be stated that 11 contraction" is the 
cause of chronic obst.ruction of' the sma\1 intestines, a nd "stricture" of' olJstl'uction of the 
larf!e bowel. 

That the cases of "contraction" are clue to the matting together of the intest inal coils 
from more or less diffused inflammatory or cancerous peritoneal disease, while cases of 
stricture are cine to a local narrowing of the bowel from d isease of it:; coats. 

In the ca~es of "contraction" thC' action of the inte:;tines (small or large) is interfered 
with from adhesions or from a bending or doubling of the bowel upon it:iclf~ and conse
quently there is an interforence with the peristaltic mo,·cmcnts. Ju those of ii stricture" 
the action of the bowels is prevented from the direct mechanical obstruction occasioned 
by 1he stricture. 

The clinical hiMory and symptoms of these two classes of cases consequently differ. 
ln tl1e case of •·contraction" the symptoms are clearly reforable to a dilliculty in the 

passage downwards of the intestinal contei)tS; in that of' 11 :itricwrc" to a dilliculty in 
dcfoc:Ltion. 

ln the former case the symptoms are attacks of griping colicky i~bdominal pain, irregu
lar rrnd incomplete intestinal evacuations, and the painless discharge of healt.hy motions. 
ln the latter there is mostly an absence of abdominal pain Leyond tl1at due to di:stcnsion, 
more or less complete constipation, alternating with looseness of' bowds, the occasional or 
frequent mixture of tnucus or blood with the motions and paiuful dcfocation. 

1n "contract.ion" when sick ness exist:; it will be passing and la~ting only during the 
attack of colicky pain. Jn "stricture" it will occur towards the close of the <li:sease when 
tlic obstruction is more complete. 

Jn "contraction:;" the abdomen probably will not be much distended and if it. be so, 
only during the attack, the distension, moreover, will be central and hypogastrie. "The 
intestines will thf>n, 11 writes }'ugge, '"be seen writhing and coiling, and a gurgling of 
fluid is heard; there will al.:;o be ,·isible distinct peristaltic mo,·cments of' the intestines." 
ln "stricture" the abdomen will to a certainty be distended and the distension will be 
lumbar an<I epigastric i large coils of' distended bowel will al.:;o be visible with peri::;taltic 
mo\·emcnts, the visible peristalsis in both cases being due to the chronicity of the affec
tion and consequently to the hypertroph.Y of the bowel from on•rwork . 

Such then are the broad points of distinction between tile two large classe1' of cases of 
chronic intestinal obstruction, and they are e11ough to guide the surgeon in his practice. 
At times, howc,·cr, the distinctions fail. Indeed, when the history of a ca~e of either 
contraction or stricture is deficient, the diagno1'i:s is most. diflicult, and if s:een when the 
e.ymptoms are at their height one or other may be mistaken for cai;;cs of acute obstruclion, 
the chronic symptoms of which nothing can be known, having lighted up into the \'isibly 
acute, in the same way as a case of incarcerated or instruct.ml hernia may suddenly 
de\'clop into one of a('ute strangulation. 

Uaving then thus mnppe<l out the chief points of distinction between the two classes of 
cases of chronic intestinal obstruction 1 aud beariug in mind that in the ·'contractions" 
the small intL•stincs arc the parts that are in\'olved and in the "strictures" the large, it 
remains for the surgeon in the latlcr class of cast's to determine the seat of the disease, for 
a corrc('t knowledge upon this point is clearly requisite before any precise operati\'e treat-

ro;"o\1~1~~· %~1~~~~:i::~~~h ~::,~:f~~~l~Cet~~~JJ~~c:~:b::' ;l~s t\~~inc~i~~~:~:s \~~! ~~r~J~~r~:;.!;~ 
flexure or rectum; in 19 it was ip the colon or one of' its flcxures; l\nd in 7 it was about 
the ca-l·1m1. 1 n three-fourths of the eases the disease was consequently below that part of 
~he l.Jowd that would be ope1wd by left lumbar colotomy, and in about one-fifth by right i 
rn but a very insignificant number was it higher up. 
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"Tith thc~e hard facts before us, the conclusion seems tolerably clear, that in all ca,es 
of ob~tinate constipation clue to mechanical obstruction in the 1:1rgc int<'stine, when medi. 
cinal treatment has failed, and the remornl of the die:cas<' by operatiYe measures is out of 
the question, ini:.teacl of wasting valuable time by the per1'i~1ent administration of aperients 
which mu~il. do harm 1 of enemata which cun do no good, of opium and allied remcdiei\ 
which only mask symptoms and mislead the practitioner, colotomy should be pe1formcd. 
Jn the left loin, when the diagnosis has been made of disca~c of the rectum or sigmoid 
flexure, and in the rigltt when the exact position of the stricture cannot be determint!d; 
for from our table it woul<l appear that in not one case in fifteen is it likely to be above 
this point; right lumbar colotomy also so fa r HS the l'elicf it g ives is as satisfactory an 
operation as left. lL must be stated, moreover, that this relief should not be postponed 
too long, because from tlie facts alleged the operation will be of little a"ai l when from the 
mechanical effects of the focal distension a peritoneal inflammation has set in, or changes 
hrwe taken place in the crecum or large intestine of an ulcerative or inflamma,tory character. 

\Vi th respect to the treatment of" contract ions," much may be clone by judicious medical 
measures, more particularly by helping the passage onwards of the contents of the intes
tinal canal, by ml'ans of' laxativrs, those of an oily kintl. being the best, sucli as the oily 
mixture of tht• Guy's Pharmacop<eia. 

A time will, howe,'er, come when these means will fail and others must be looked :or, 
unless the patient be left to his fate; and of these " cnterotomy" is most applicable. The 
operation consi~ts in opening the small intestine in the right or lt:ft iliac fossa, and so 
establishing an artificial anus. 

The operntion will be considered further on. 

1NTGSSGSCEPTIONS, 

or the invagination of some portion of the bowel into a lower segment (Fig. 257), may 
occur at any period, though more common in infancy and child life. They may take place 
also in any part of the intestine-my table recording that out of the 15 cases tabulated, 2 
were rectal, 7 ileo-crecal, and 6 small intestine. These statistics are supported by Guy's 
analysis of 7 •l caseR, in which 8 invohed the large intestine alone and were colic, 33 ileo
ca~cal, and 33 small intestine. The rectal variety is, howcHr, more frequently found in 

FIG. 2~i. 

Intuu u ~ceptlon, ll'ith diagr;1m showing the entering, returning , and rccei•ing layers of Ileum Into colon. 

the aclult, the iliac in young atl.ulls, ancl the ileo-crecnl in infancy and childhood. ·when 
the inrnginated portion of intestine becomes strangulated, the l')'mptoms nre acute; when 
Rimply incarcerated, they may be chronic. Sudden invn~ion of symptoms, howeYCr, i5 
the rule in both form~, with tenesmus and muco-sanguincous dii<t::hargcs, more particularly 
when the ill'um is involved; discharge of blood per rectum occurs in the acutest cases. 

The symptoms may be very acute and destroy life in three days, or so mild as to he 
only those of intestinal irritation . The dc\·elopmcnt of symptoms as wdl pointed out by 
J'Hr. Ilowarcl )fa.rRh ('Rt. lli\rth. Rep.,' vol. xii, 187G, p. 68) clcpending upon the occur
rence of t·onstriction-an intu~susception in this respect bcin;i like a hernia, which may 
be" down'' without being strangulated or even obstructed-the various symptoms in each 
ca'."e depending, not on the mere di:;placement of the intestine but on the constriction pro· 
duced by the di1>placement. 

"Then acute, a cru:e of intussusception at its onset may be mistaken for one of" band/' 
and yet marked point'! of difference exist between the two. In both, the attack is sudden, 
:ind followed by collapse, but in the case of a ba11d, pain is localized from the first, is par-
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oxnmrnl, an'111'mai11s ~('\·ere to the last, and is also 111m.::.:ociatrd with trner;:mm:. Jn the 

:11~~s:~'!~~t:·o;~~t:~~t ,-~~:~:~~1u~11~o~)l~i~1 i:e~~~1::~~~n~~::~~~~;1 ~~ ~1l~:~~i1;~/~~\·~~:t~.Yt~r:::~1~:~ 

~~;·~:~;;;:;i:~:'.7iii~·;~ ~s·:~.~;~~:::.rr.~·:;e~~~:'.~:~"~~:::!'t;~~i;'. ::~::J.~·,;:~~;;~'.!.:)~i~r~£:~ 
i~1ic; con.;;tipation i .... IHlwc\er, at timts pre~ent in chronic tar;:cs . Jn " \Janel," central 

~~~~~l'~ y~~~~~tri1~ 1 :~1i'c1~::~:~ :1;~ 11 ~~~~!~~:~o:~,.~~ ~1~ ye~:l ~·e~~·~1~ I ~0:;;1,g~~ :~~ ~ ~:~~\1:~:1~1<~~~;1 i::,~cln;1~;. 
1 invagination " :\distinct tumor may be felt. 

Dr. ]~ci chten stci n, of Tiibing:cn, in a Ya\uable analris of 5D3 ca..r;:rs of this affection 

~:~~~~~~·\1';1~e~;~.i~\~\;~~~~~~1 ':·e~il~·n,1 ;,;~ i~!11~1 ~s8 ~)!.~b:~~:~'"~;~ : 1~:~rt11;:~~·n~::~,:~c~; t~~~:~Z1~ iii~ 
the right iliac l'o$~a thl' ilium into the c:cc11m; and when it can he felt in the rectum it is 
probably ill'um. J\lr. )lorri$ ('Path. Trans., ' p. 133, 1877), !ins, however, pointed out 
the possibility of mish\king hlood clot in the rectu m for the lower end of illtuSsuscepted 
bowel, so that the m;ie of the speculum should Ue brought tu the aid of' the fin~er in any 
ca;.;c of doubt. Leicl1ten$lCi11 $a)'!\ also that when the intu :;su~cc·ptcd por1ion of bowel 
sloufrhs off it occurs Let.ween tlu• e lHe1nh or twcnty-fir:;t day from the beginning of the 
ilisc:u:e, and that it is generally part of tl1e il eum. Tliis result, hO\\'e\·er, is \'ery rarely 
met with in infancy. 

1n the treatment of intu;.;;.;u;.;eeplion, op<'rative interference is not to be unrlertaken in a 
hurry, a,; it is not to lie <111estioned that eases of tl1is afH.•ction con;.;rnn1 ly occ11rwhiL·h rif!hl 
tlwm.;cl\"eS eitlwr by or C\•en without l11e aid of medical or surgical trC'almC'nl. the bowel 
either freeing itself' by an unexplainctl process, or , in some acute car;:es ;.;Joug-hing aw1~y. 
and a so-ca lled cure rt•suhing. Fagge, howe,·er. well ob;.;erves 11pon 1hi,; point tlrnt "when 
thi.-; cure by cxpnbion occurs it fre<1urntly only postpones the fatal termination instead of 
entirl'ly prevl'ntin~ it. The patient dies some months afterwards from contraction of the 
cicatrix which had formed at thc scat of tl1e disea .. .:;(', this fact affording a weighty adtli
tionnl argum('nt in favor of an attempt to explore and pull out an ileo~c<ccal intussuscep
tion wllC'n the case is correctly diagnosed al an early s tage." Mr. )Jorris says'" it would 
appear that when small intest ine is intu~susrepted into small inkstinc the £1waginali1tg 
portion. owin~ to its sma ll rclat.i,·e size. is too m11eh d:un:\ged by compression from within 
to allow of rcco,·cry by expul!-iion of' the reflected and e nteri ng portion1;." 

No operation should, howe\"Cr, he thought or in intUS1'll~Ct'ption 1111til well-considered 
minor men!'urPS lmvt• bc1•11 cmployNI and foilt•d, care lw ing taken that too much time is 
not expl'llfh:d in the aut·mpt. Jn acute intn!"Su8ception, howc,·cr, where the bowel is 
clearly strang-ul:lted, but :i fr•w hours should be g"i,·en, liccau!'e unless relief is speedily 
found, death cnsues1 and the younger the patient the more rapid tlw result. 

111 cl1rfmic inlt1"~U!"Ception where the bow1•l is probably only i1warcerared, the surgeon 
should not withhold his hand for more than a wet·k; because if r~lief is to be obtained by 
treatment, it should be obtained within the Se\"cn days it is justiHalile to expend in the 
attempt, and, if failure follows, the operation of lnparotomy should be undertaken. Jn 
acute strangulation if relief is not speed ily found, sloughing: of 1he in\"aginat<'CI bowel may 
take place, and in the chronic, adhesion of the in,·aginated bowel; under either circum
slance operali\"e inrerff'rcncc must fail. 

Operative intt•rference in intu;.;snsception, howe,·er, ha~ not hitherto been very success
ful, and its failure, I bcliC\'C, is owing to its ha,·ing always been po;.;tponed to too late a 
period. Y et recent experience has been more rncoma~i ng. e,·en under not very fa\·omble 
cireum~tanccs, for llutcliinson has recorded a case (':J\fed.-Cliir. Trans .. ' \"Ol. !vii. 1874) 
in which he opened the nbclomcn of n <'hild ret. 2 on the thirtit'lh day of th<' symptonu=, 
and drew out the inv:igiuated liowel with a s ucce~::;fu l issue. Mr. lloward Marsh had a 
second cmw, in which a like gooll result was obtained in a male infant. se\'t• n months old 
after symptom:; of fourteen d:iys' duration ; while my coll ca,guc. l\fr. llowse, liacl a third, 

~~;?<~I''.::.;::rk:~::.E,~~~~~£"~;.;!:~~~~~~:~~,~~2:~~1~;',; '.:~10~~~~/,;\'.~'~:.i~~.;~~,~,~~re~~,~~ 
Dr. 11. B. Sand.:;., of Nt•w York, has :dso published anoth('r successfu l cnse in a child 6 

months old (• ~·ew York )I eel. ,Journ,' June, 1877)-the operatiou having been performed 

::fc~~~: 1;1~1:~~~l~~f~'.:~.':~~ ~~:~~~~~~"~:;~l~~~~~:e :t~~~~~::~:·n, :~1~>i:1~1~u~~i~~~~!:~1~~~11t ~\~~:e~.:~ ;~i;i~ 
nally re~~mnu.•mlcd Ly Gorham years ago, and which may be ettectually carried out by 
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connecting a syphon bottle of soda or other niiratl'<l water with a tube p~:;;ed well into the 
Luwt.·I, the ela::;tic gas forcing its way far heller than water. 'n11:11 infhuion cannot be 
u,.cd injections may be oub,.,titute<l . Thi~ operation has, howen:r, its d.:rngers, a:; bowels 
have been ruptured by its u:sc. I cannot therefore recommend it. 

Im·ersiun of the hotly has likewise bten ;.uh·i::;ed, with tlic chmwc, that the weight of 
the contents of the bowel above the im-olutcd or oh"tructed M·guwn1 may .. uflice to di~en
gage it. l\lcchanical kneading of the alulomen, an<l the admini"tr:uiou of un ana.•::;thctic 
liave alt"o been employed with a :similar object. 

Opium should alway:s be given in a.ll ca:sc:s of medrnni('al obstruction, the drug not only 
rclic,·ing pnin, but checking the peristaltic action of the bowel which is so injurious. 

Tlic~c remedies, howc,·cr, are uncertain at the best, and should be tried in early ca.-.es, 
when tile diagnosis is uncerrnin and operati,·e intedCrcncc rejected, Lut tlu·y must not be 
u.::.cd when more active treatment is called for unless such trea11ue11t is absolutely forbidden. 

LAP.\IWTQ)IY, 

from ia:rca.pa., the soft parts of the body below the ribs, and 1'f,Uv..,, I cut, is a name which 
lms been ~irnn by Dr. John Ashhurst, Jun. (' Anwrican Journ. of Med. Science,' 1874), 
to an exploratory operation upon the abdomen for the relief of an internal strangulation or 
intussusception, and is so good that I adopt it. The term 11 ~astrotomy" is applied to 
operations upon the stomach for the remon\l of' foreign bodic~, "ga!<trostomy" to an ope
ration upon the stomach with a. view of' e~ta.hlishing a permanent fisrnla., '' colotomy" to 
those upon the large in1e:-.ti11e, and" enterotomy" to tlio:;c upon ll1e ~mall. 

In laparotomy the abdomen should be opened in the median line Ldow the umbilicu:;;, 
though if an ol<l hernia exi.::.ts, the sac should be explored, and th<• u.Ldominal inci:-;ion 
made upwards from its neck. Tlie abdomen ~houl<l at fir:-;t be ('Xplored by the finl!er. and 
more particularly towards the umbilicus, since it ~eems that bands arc more often founil 
opposite tlie promontory of the sacrum than ai1ywhcre else. If the ling-er fail to find out 
the band, the opening must be f'nlarged and tl1e parts in:-;pected. "~hen the operation is 
performed for intussu..,<·eption, and the bowel is cxposed, difliculty has been experienced iu 
freeing: the invoh·ed bowel, an<l, under such circum::;;taJH:es, the expedient U>:i('U by :Ur. 
llutchin;;on should he t>mploycd and the inva_!!;iua.tcd portion pushed out Lnekward from i1s 
sheath. The wound should be carefully adjui::.1e<l by stitches. After the operation, the 
patient should b!' kept under the influence of opium or morphia .. -the morphia suppository 
ernry five hou rs being the best form to u~e. ) Jilk diet should be gi\·eu in small quanti
ties, and, if r~tO\'ery is to follow, it will probably be ~pe<•dy i as l\'pair takes place rapi<ll~· 
in all abdominal scctious when a case goes on well, anti death ensucs early when the 
reversc occurs. 

E:nE1WT0:\1Y, 

or the opening of' some portion of the small bowel generally in the right _!!;roin, is an ope
ration of great value, and it is to Le regn:lted that it has not reccin•t.l sulli.cicnt notice. Jt 
w:1s first performed Ly .XC!aton, at lea;,t twl•nty-lhe )'l'ars ago, upon a patient of Trous
seau's, for chronir in1es1inul obstruction, and is applicable to eases of abdominal obstruc
tion in which the elinica.l evidence points to the conclusion that the obstruction is high up 
in the large intestine or low clown in the small; to ca:;;e~ in which "laparotomy" is inap
plicable and 11 lumbar colotomy" is out of court-to ca1'CS of oh~truction in which relit>f ii' 
re<1uircd and a more exact method of' giving it is not cle:ir, either from some dilficuily in 
diagnosis or otlter ca.use. It is described by Trou~seau as follows(' Clin. )led.,' }Pcture 
77) :-"I bt•µ-in the operation, as .NClaton aclvisei-;, Ly makin~ in the right ~itlc an incbion 
an inch in i<~ugth, a little above the cr<:st of the ilium, parallel wi1h l>ouparL's ligament 
(Fig. 258); the length of tliis incision is sub~equcntly increased to three or four inches. 
ln diYiding, layer by l:iyer, tlie skin, the cellular tissue, the muscles, and aponeurosis, 
tying as may be rcqui1·cd the large vessels in,·olvell in the i11cision1 w(• at last come to the 
most deeply-seated apo1wurosis . Proceeding nlwny.s very slowly, and being very particular 
in sponging the wound carefully, this deep aponeuro.:<is is cut throu:zh, when forthwith the 

~:~,~~,~~1l~111g~~;~~~h~~~si ~1~ \~r~~:~11t1 io~~~~c!~ o~·i I ~~r a. t ~~~~•~<~, l~~c:~:~~n ,~.L~ 1 ~f i ~c~:~~!.~t;1~~~~-~ 
~~~::ien~;~;:tt~~~·~l:1g~a~\~c b;:~~~e~~.i~\~e a;:~ci~;~~ ;t l~1~~~~:ht(~:~ ~\~~~~:~~:;;;~ ~:·1·~11~t; t~·~:':l~l~~~r:: ~~~~ 
~~~f~~~\~~<l~t ttl!~~t i ~1:1~r;~11~c::~\~11:, o:·u1~1 ~1f:~~~~:.:~r:ls L~l~ct~:~d~:~1~1:1~~1 cp~~'.~~~~:i~~~I !~:~~(~~~~~:: :i1~~ 
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of Lhr wound (t'ide Fig. 2.)8A). In this way the intestine is fixed e,·erywhere, la.terally 
and from above downwards, to tbe walls of the abdomen; by this proceeding no exudation 

FIG. 258. 

ln.;oinal 1vouud made in Xelaton·~ 'Operation of Eoterotomy.' 

can take place into the peritoneum . It i's then only necessary lo male an e:rceedi11glJ1 

~~f~~~~~t~~~~:si~~ t1~!si~\t1~1~i::e1 ~rrcin~;~~1 ~!:~~1 ~,1/arp-pointe<l bistoury. Th<: opening which 

This 01wration is very warmly ad\"ocatcd by Trou~seau in Fw. 25SA. 
all ca.ses of intestinal occlusion from wltate\·e1· cause, "when 

~!.l~c~~~:~;~~~~~ ;,~~,~~~:~:~i1~:1:11 :~~~:e\\~~~tet~~efo~::til:r~ 1·,~~li1~e~a~·1~~ ~...J ,.,... -a. 

or a stcrc~ract>ous character, and, finallr, wl.1e11 the per:;istcnce .. 

~:.~\,:~~~:~::::7.~Fi!~·::;'!~I .. ~~:r;~:~~~e·~~~:·::;;:£f~::~;;~"~,~t:: · A · . - ~-
wo~ ·]~d ~~~~~t1~f111~ ~~0J~~1\~~~~c11~~~i.on has been sucec.ssfully per- Mode or s:c~~:~~1/1~~vcl b'fol'e 

fo rmed by 1\fr. i\lcCarLlty on the suggestion of )lr . .i\Jiumde1· 
in 18i2 (' 1\led.-Chil'. Trans.,' vol. Iv), by :Mr. W:ig~tatfo ('St. Thoma.s's IIo~p. Rep . .' 
187:3), by .i\lr. 1\faundcr himself in Xon~mbcr, 1$7J (•Trans. Clin. ~oc . , YO!. ix, 187G), 
and by otheri;. 

1 tm .. ·c performed it three times, once in 187(; on an infant twclrn clays old, who was 
born with mi imperforatc rectum, and survi\"ed tile operaLion ei~ht da._Y8, h:H·ing Leen 
greatly rclie\'ed by it, but operation had been postponed until too late. The second was 
in :;\Jay, 1877, on a mau a!t. J7, who had been a patient of' Or. " rilb. for f'hronic small 
intestinal ob,:;truction of many months' standing, the elironic condition being a~grarn.ted 
C\'cry week or ten days by symptoms of a scrnre cliaractt•r, which threatcucd life. The 

FIG. 259 . 

Thoru1ograpb of cn~e of e.1lnt.ltomy, iu IL m:1u, iel. {)1, for chronic oli~!Tllrtion. Tc111porn.turo n('v er reached 111;0, 11.ud 
Jl1'tlentW&8COllV&lesc<!ntii..a.month, Fluctuation orteuqJer:ituro \'Cry s light. 

s.eat of the obstruction wns too uncertain to allow of lhe operfllion of colotomy being per
formed i indei·d the !.'ymptoms pointed to the small bowel as Ut:ing the sent of' the disease, 

~~11\1l'~~~1!!:t~\1~{'~~~:~~,.~~I~~~\~~~~:~~ ~1~1 ~ie~~~~l~;:: i:;: ~~:~11;~~~;1ll~~~·::·~\~~~\~:~1~)!l~l1~~1:1~
1

t~l~:: 
w:t."\ ne,·cr high(•r titan 100°. He is aJi,·e and well at the prl':.'C:llt tby; but the incon
Hnicnec connected with the artificial anus is so troul;lcl)OUlC us to neutralizu greatly the 
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adrn.ntages of the operation . The third was on the per"'On of n. man, ::t>t. 50, whom I !'lrtw 
in CO!ll'Ullation with Dr. Cortis. or Kennington, in July, 1877, for complete int1·~tinal 
obstruction. Tic> h:ul been ill two months with abdominal pain and conRtipation, Lut 
sought :uh·ice only when the pnin hail become n:.'ry se,-erc anil Yomiting ap1wared. " •hen 
I saw him, the con:-tipation was insuperable, vomitin~ incc,.;,;:nnt, anll 1hc abdomen muth 

~:~:~ ei1~d,:.~~ b~i~\-~~~~;;~~t;~~ ~~;~~<~,c~i~nf~~.~,! ·~, ~1~~1 tr~~~ l~~~u1;::_111 ~0~1~:1;::~:·~·1:·,~;?'1 ,~:.~;~.~~,~~i 
NC!aton's opPr:ition ol" entcrotomy as described, on July 7th. The operation g:n-e immc. 

~~;~:n11;ebi~~ - nii~e ~~-,~rf1~~i~~~ 1~rr~:;tsi~
11w::l~ ~~~~:.~~~:~'i~~s:1 J;iiet l~\?11~~~ 1~;~';~~u;:~·o1~~·~·;rp1:~~;;;~ 

through the artificial anus, nncl not a trace of wind or motion pu::;~ing per anum . 
On his rc111rn home, for want of good nursing, a bed i-orc appeared, and he clieil in 

November. 1K77 . Afwr dC'ath it wa~ founJ. that the lower part of the ileum had h<'l'n 
opened three inches from the c:recum, and that the st•at of fi\tric 111rc was in tlie ai;cending 
colon ju1't above the crecum. It was c icatricial, and ev idently due to the eon!raction of 
some o ld ulcer; the viscel'a were healthy. I subscq11{·11tly l<'arnt from Dr. Cortis that this 
patient had hurt him~elf in the right side of his abdomen thrPe years hefore hi.s illnesi; in 
a fall over a case of" good~, that the accident was followed by ~ieknc~s and pain, with nau
sea ancl occasional vomiting. Jt is quite possible that the stricture wa_o; tht: result of this 
injury. 

This patient, as wdl ru; the other, complained sadly of the annoyance ca.usC'll by the 
consrnnt flow of feces from the inguinal anus, no mechanical appliance having the power 
of controlling it. 

COLOTO'.\IY. 

For irremeclial stricture or mechanical obstruction of the r<'ctum from any cause, Cal
/ism's oper:ition of Op<'ninJ? the colon in the left loin should always be followt>d: but, when 
the seat of' obstruc1ion is higher tha.n the rectum aml if tl1ere be a doubt whether it is in the 
sigmoid flexure or tranS\'t:rse colon Amussat's operation in the right loin should be per
formed. Callisen firi;t suggested colotomy in l 7DG, and applied it to the descending colon, 
but Amus:;at revived the operation and extended it to the ascending colon in 1839. 

The colon in I his position lies behind the peritoneum immediately beneath the trans
\'t'rsalis fascia. The kidney is in close contact with ii 1\bo,·e, and in one C!l~e on whith I 
npera.ted, tlic or~an was pla<'cd so low down as lo fill i11 the space between the rib ancl 
pelvis, and !in.cl to be pu~lied upwa.rd5 to allow 1he colon to be seen and openl'd. The 
operation con !Jc performed as follows, on the left loin:-

The patient is to be placed on his right side with a pillow bC'neath tl1e loin, in order to 
arch somewhat tl11~ left flank, and t.urned two-thirds over on his foet•; th!• outer border of 
the <1ua.dr:\lus lumbormn muscle can 1hen he ma.fie out. Hs 1hi" mn,;dt• ii; the surgl•on's main 
µ:;uide. Its outer IJordn with the descending- colon is 10 ht• found half :m inch posterior to 
the centre of th(• crest of the ileum. the centre IJeing the point midway between the :111tt:
rior ~uperior and po~terior superior spinous processes. Allin~ham says that in more than 
fifiy dissections he l1as alw:lj':3 found the descending colon to l>c ~o situated. He luL~ never 
known this point to t~~il him. '\'hen difficulties :ll'e felt in the Opl'ration, he believes they 
arise from the colon being looked for too far from the spine(' St. Thomafi.'s I1 osp. Heport.~,' 
18i0), ancl in that opinion I cordially ag:re{'. An i1ll'isio11 is tl1l'll to be made four or 
fi\·c incite;; long, Lwginning an inch and a half to the Jpft of the ~pin£• helow the lru;t rib, 
and passing downwards and forwards parallel with tht' ('rest of the ill'lllll; the line of 1he 
in cision should pass obliquely across the external border of the qu;ulrntu~ lumborum muc;
clc about its centre, so as to 1ake the sanw direction as !ht• 1wn·cs '' hirh 1r:1verse this 
part. By this incision, Ilic integuments and mus.cl<>s :rnd fa~cia arc di' itlcd, and the outer 
border of the qu:~1lra1us; muscle exposed. The abdominal mu~dcs; can be di\·idell to give 
room, and this liacl better be Jone upon a director. .All vc~sels are now to be securl'd. 
Tbt: transversal is fa.;:cia will next come in to view, and beneath ibis will be the colon, a 
layer or fat sometimec; intencning. The fascia is to Le opened with caution, for in the 
loose fat and c1•llular til':>uc the colon is to l>e found; when distcnril'1l, the bowel come~ at 
one<: uucl(•r the l'j'C on dividing the fascia, but when t>mpty, ~ome lit.ti c trouble m:l)' be 
t'x1wricnced in hooking it up with the finger. ] t can always Uc founrl in front of the Jow?r 
Lordf'r of the kidn1·y. This organ should eonse(111cntly he 1'011ght, as it is the only certain 
r:?;nide to tht: bom·I. I have found, howner, on sc,·eml occ:lsion~ :11 this 1'!ap;1• of the pro
ccedin~, great help by rolling the patient on·r 011 to his back, the bowd falling by this 
ma1Hcune on the tingcr, ;rnd be:ng then readily caught. 
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"'hen the liowcl hns been caught, it should be partially rollt.>11 forward, in order to ex-

ft~~e ,;~;i ~~::~~11;:~~\'~:~:~~lC~t' ~·~r r~~l~~;~t~~·,'.~~~ c~~~1~Ln\1~~~~r i:u~f{~~:k 0~1f' t~1 ctl~1 :~~0o~n~\;~~;n,~~i~ 
The bowel having been drawn up 10 the wound is tl1en to be secured lO the in1egument 
nnd not to the mu:-cle~. by the passage of a ligature introduced tl1rou~d1 one margin of the 
womul, then through the bowd, and Ja,:.;tly through 1he other margin. The bowel can 
thl'n IJC openl'li by a Jougitudinnl incision about three quarters of an inch long O\'CI' the 
ligature that has tranrscd its canal i the centre of the Jigatu,re is tlt1.:n 10 be drawn Ollt 

and diddt>d, the two hakes of' the ligature fixing the two sides oi' the di,·ided intestine 
firmly to 1he margin" of 11Le wound; and two or four more stitches may tl1e11 be introduced 
to make the al'tifkial anus secure. The margin~ of the wound may Uc oiled to guard 

~1~:i:::.~. t ~:~a\•:~ii :~t~~~ ii i~~t fl~,c~~~ i~~!,.~l;eis 1~1\:~~~~~l ~il::~c~~ ,:~r~~~;ne .'~~ i ~\ ::1c~c::;:nf~cJ~~~~~'.~~ 
will take place :\t thu time, lhe l:irger How taking plHce later. This is not, however, a 
mattl.:r of any impor1ancc, mHI the surgeon should take no mcu:;;ures to cause the bowels 
to act; indeed, it is l>cller1 as for as till~ operation is conccrrn.::11, that the flow l>c postponed, 
for within an hour or so, the parts al>out the wound liccome scaled with lymph, and thus 
the ri~k~ of extravn .. ation are 1limini~hNl. 

.Amussat originnlly ~ug:gested the transverse incision in the loins, and Calli:sen the i:er
tical, the former crosi'i11g at ri~ht angles the outer border of the quadratus lumborum 
mu!'-lcle,thelatlerrunningpnrallcl 
with it. The oblique appt>ars to 
me to be prt>forable to either, M it 
gives more room for manipulation 
when the colon is empty, it takes 
the line of the ner\"CS and ,·cssels 
that tranrse this part, and lc:>s
en!'-l thl' ri!i-k of their di,·itSion; it 
follows the ordinary intrgu
mental fold of a pati<:nt when 
afl.::;uming-tlit>rccumLent posture, 
andtlius fa\"Orsrcpa.ir, amlseems 
to tend much lowarcls the pre
vention of the Jll'Olapse of the 
bOl\'Cl th.at is alway,..; lial;le to 
follow 8uch an operation. Fig. 
260 illustrates the line of inci 
sion and the npprnmncc of the 

ltio . 260. 

•\rti.l!.cial irnu~ u.fter colot<Jmy with !ho oblique inclsloo. 

~~~~~!:~~~~i~1~(~f ~!~:~:~~~~~f:~~~~ 
~~z~~¥~~1~;~1;;~~~~~~iif ;i~i~:w~;~D*(;~f~ 

'\'ith the oblique incision this prolapse docs not appear to be the enuse of any nn11oy-

;~~\l:~i\ij:C:Fi~;::~l~~::;~~~~:1',,~~;~;.I~~l1l'.~~:,?~~~r~~' ~:.'il~x~~~·~,~ ~:~~g1ec~~~11ti10~ 

~;~~;:\~:·~~1:f~~~:;:~~~i·.i:r.~Ci~~::f~~:.rJ:~:~~c~i:-:~~·t~~"~:~:1~~~1:;'~)i~;:~~r::o~;:·~~~:;;;.:; 



COLOTOMY. 

I ham now I er,.ormecl lliis operation thirty-six tinws: in four fol' ,·esico-inf<'i'ltinal fistula, 
in two for pelvic tumor, in one for fibrous growths in the rC('tum, and in twenty-nine for 
stricture of the rectum. One of the cast:s of \'ci:;ico-intf?stinal fistula lin:<l fol' four months 
after the operntion, ancl died with suppurating kidneys entirely rclien:'d from all ''esical 
and rectal distre!'S. ('Brit. and For. Rev.; Jan., 1869.) One lived nearly six years a.fter 
the operntion 1 and died, ret. 70, from rupture of the h~nrt. The third is now alive 1 six 
years after the operation. and enjoying life. suffering indeed Hry lit1le inconvenience from 
the artificial anus. (' Clin. Soc.,' 1872.) The pntient with pehic tumor1 already noticed, 
died on the third day from rupture of tho tumor. The second was kept alive two months, 
and cliecl from the disease. The one with fibrous growths in the rectum wns operated upon 
Nov. 14th, 1877, and is now li\"ing in romfort. 

Of the twenty-nine patients with strictur(' 1 cancerous and otherwise, one lived three 
years after the operation, and one eighteen months, dying from supposed cancer of the 
liver after a month's illne;;;s i two !ind ten and three for five months, eight survived the 
operation from seven to eighteen clays, eight died within a wet>k, the operation in the 
majority of these cases l1aving been undertaken as n. last resource. Six were alive when 
last heard of, two having been opern.ted upon tlm~e yea.rs previou~ly, two two years, and 
two within the yt•nr. In every cnse marked relief was afforded to symptoms, nnd in many, 
the patients' expressions of gratitude for such were rnry strong, several having deeply 
regretted that tlie operation had not bef:'n performed at an earlier period. 

Jn no single ca::e ha\"e I e\"t!r regretted performing this opemtion, rtlthough in a lnrge 
number I have wished earnestly that l had had an opportunity of performing it earlier, 
since in no instance where it was undertaken did it fail to gi"e relief. 

In one of the p::iticnts colotomizcd for \"t>sico-intestina l fistLJla, who is now alive, six 
years after the operation, urine finds its way, when he is recumbent, out of the lumbar 
}\rtificial anus, and, in the second case that SUJ'\'ived the operation nearly six years, the 
same complication presented itself. Jn neither imitance, howe\·er, was the flow a source 
of trouble. This flow, however, might have been enough to keep patent that portion of 
the intestine that existed between the artificial anus and the bladder, and to preserrn it 
from atrophy ; such a result of colotomy being clearly possible, Dr. Michael Harris, of 
Liverpool, having reeorded in the' Liverpool Hospital Reports' for 1874 the particulars of 
a post-mortem examination where )Jr. Hakes had performed colotomy five years pre
viously for ,·esico-intestinal fistula, in which the descending colon from the artificial anus, 
together with the sigmoid flexure and rectum as far as the bladder, had become completely 
obliterated and wns found to be replaced by a cylindrical mass of fat. The leng_th of this 
fatty column was about six or SHcn inches, ancl in the centre of it was found a fibrous 
rord of' about a line in tl1ickness, but no trace of a canal of any kind coul<l he therein 
detected. 

Curling has per'.'onned or recommended the operation in twenty-one cases, and in four
teen the patients sun·i\·cd over periods \"arying from two to eighteen months. Pollock 
gi\"e5 a case where the patient had sun'ivecl the operation for two and a half years. Alling
ham has had ten cases: one died within a forlnight of the operation, fi\"e lired a few 
months, one nineteen mont\1.s, one four and a half years. Two were known to be }i,·ing 
for three and four years after the operation. 

These results cannot be regarded otherwise than with satisfaction, for it should be 
r~mcmberecl that in all thC:Jse cases the operation was undertaken wlwn lifo W:\S threntened, 
and ihe distress from tht! local disease W:'IS severe and otherwise irremediable. The oper
ation is beneficial in all cases of ,·esico-intestinal fistula. when solid frees flow with the 
urine; in all cases of stricture of the rectum ~o soon as the obstruction becomes i;erious 
and local distress great; in all other cHses of mecltanicnJ obstruction to the rectum from pelYic 
causes. when no less sevt>re measures for relief can he suggcst<'d; and, last, but not least, 

~~e~~tf~~,;~~,~~ ~:~=r~;~e~.,~:·n~~ 1 fo~~lc~~:~~~e~~t~~~~e~t1, ~~,;~1~1 \\~~' ;;·n::.~~p~d":~~e~r!~~!dt;,~~~ 
giving way from the locnl disease quite irrespective of all mechanical obstruction. 

In no case, however, should the operntion be postponed till the patient's powers .are 
failing, for then the prospects of recon!r)' are greatly lessened aud conrnlcsccnce i::; olttn 
rendered improbable. 

By way of summary, therefore, it may be i;tated that-
Laparotomy is an operu,tion whi<-11 should br performed in all cases of acute int~~

tinal 01Jstructio11 due to bands, internal hernia, and intussusception, that do not speedily 
yield to other treatment. 
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Colotomy j;;: appliC'ahle to ('a-:es of ob~truction to the large int('-=.tin<' from stricture or 
th<' lll<'<·hani1.:al lll'(':-;:-;ur(' of tumors. 

Enterotomy atfbrils a means of reliPf for all other cases of intestinal obstruction to 
which the two former operations arc inapplicable. 

The praCLiee of tapping the intestine with a line trocar a1ul l'anula in cas<'s of intestinal 
ob;;:truNion 1 i~ one which tle~erYe:::. serious consi1lf'l':ition, sinl'e tl1erc is good rea_o:,on 10 
lwlievc, tl1at a :-mall puncture may often be made into a distended intestine and wind drawn 
off without any extr:\\'a .. ation of the contents of the bowel takinµ; place; and that if the 
di:->tcnsion ol' tile s trangulated, twisted, or otherwise obstructed bowel can bP relie,·ed by 
the operation, there is some gl'Ound for hope that nat11ral cffo r :s may then relea~e the 
bowel from be1wath its band or from some internal peritoneal riug, and that C\'Cn 1\ twisted 
bowel may untwist. The operation, howen! r, is not without its ri sk, as I ha,·e on Sl!veral 
oc('a"ionR known fcc:d extrava":~tion to follow the pra(·tice, and Coupland a.nd l\Corris quote 
other case;;. l have b~l'll also led to beliern that e,·en in a large hernia, its i'itrangulation 
might be rclicnd by a like opcrarion and a natural redurtion take plac1.•; for a s trangu 
lat{'tl bow1•l, outside a;; wt-11 :18 inside the abdominal ca,·ity, is strangula ted by the disten
sion of the inte.!:iti111.• it~l·lf. more than from any t'Xlni-inH•st ina l influcn('C, and if this dis
tC'nsion can be re\i('\'Cd by Rimply dr:iwinp: off the rontents of the bowel by means of a 
nry fine trocar and ca1111la, the walls of the intc:;tinc would collaps:e, strangulation ceas(', 
and uule;;;; adhesions continetl the bowt>l in its position. it:i return might be looked for by 
narnral effor1.;:, Th(•se remarh arc based upon the fact, that intestine may be so tren.tt•tl 
without any t'Xtr:na .. ation following, and such actually came before me in a ca5e of ileo
colic scrotal hernia, in a gentleman rut. 76, when, to enable me lo reduce the bowel, I was 
clri'1en to punctlll'l' thl' pro1rncling inte::i.tine in four or tin.! place~, and although much 
manipulation follow<•d thi~ practice, no extrava_.;:ation OCC'urrcd at tile time or after, and a. 
rapid rl'COHr)' cnl'UCd without a drop of suppuration. The c:i~C' occurred in tlie practice 
of 1\lr. Kcl:-:on " rright, of Kennington. These remarh arc only to be read ao.:; suggestions, 
and mo1·c particnlady a~ applied to large umbilical and $C l'Otal he rni :c. Since the intro
duction of the prn.•mnatic :.ispirator by Dr. Dieulafoy thi s practice !ins received much encoul'-

For more detailed c\· ide nce on the subject or intestinal obgtruction and its 
the following p:1pers may be referrNI to:-

Brinton, 'Crooni:rn Lt•C'tnrt>s,' 1859.-Fnggi•, 'Guy's Rt•ports,' 18GS.-'1ay, 'Tram;, Loncl. MNl. 
So<'.,' 1861-2.--0orham, 'Ou.\·'s H<'ports,' vol. iii, S<' ri <'~ J.-llinton, 'As>iodation i\[1>d .. Journal,' 
l t'53.-8rnith, '.i\nwrican Journal of J\Je<l. Science,' 18!i2.-Br.'·ant, 'J\lp(\, 'l' imt>~,· l 8i2.-'A Trt>a
tise on tlw l'nC'umatic A>ipiration of Jlorbid Fluids,' by Dr. Ueorgc Dit•ulafoy, J i::.n .-Trou~ilcau's 
'Clinical Jh'<lil'inP.'-llutchin~f)n, 'i'!led. Cliir. Trans.,' vol. !vii, lSH.-C'oupland and Morris, 
'Brit. :'ilt.'d. Journ.,' Jan. 26, 18i8.-Bryant, 1 Laucet,' May, 18i8.-'Clinical 8ocidy,' 1878. 

o~ TAPPIXG TllE: AnDO\IE~. 

"'henenr fluid collect~ in the abdominal cavity so as to intcrforc with lifo's function~, 
the operation of tapping may be called for. It may be for asrites, a collection of fluid 
in the peritonral caviry; for oi·arian dropsy, a collect ion of fluid in a single or in a poly
eystic tumor; or for hyrlatid, whether hepatic, peh·ic, or peritonC'al. It may also be called 
for in rnwlorsplenic cyl't!'. . 

I t would be out of my pro\·incf' to e nt er minutely into the diagno~is of all thes<' condi
tions, a~ tl1e majority of such cases come under the care of' the physi<·ian, the su rgeon 
bein~ called in si mply 10 op<'rate . Ncverthelf!~S. it may be :~well to girn l'iome of the 
leading point~ of dia;!nO<;i1'. for I need scarcely say that the openiting surgeon is not 
rrlieved of all r('l'pon·dhility of dingno.o:is by tile fac·t that n. J1l('cli cal mind has charge of 

~~\,~~~~e;1 Q. ~fl~~co~~1~~~~:·~ 1~~'i su('h, a;;;sumcs piut, at least, of the responsibility of the case 

~;~~~~::1q~~;;:;.~:~}::~~,;~~;~rl~~~:::~~l~:~~·~!~i'.~'.T~:::~~;i~E;J~::··~:f ;~t.i~~~~~ 
moreon•r, will he found to fill t!lC' abdominal easily equally; fluctuation being perceptible 
a<·ro""' tht' ah1lonwn, and from before backwarcl;s well illlo the loins, even when the abdo
men i" rt'"0Hanl. . \ ;; a rule, the intestinei'l. will be f(nmd Roating upwards, thus giYing 
resonance on 1K.'l'Cll"'.5ion, the position of the bowels being influenced by th~u of the patient. 



456 llYDATID TUMORS. 

"'ith the body horizontal, they will gi,·e resonance at the umbilicus; with the pelvis 
depreR...:ed, above this point; with the peh·is well rai~cd, resonance may e,·en be detected 
near the pubes. In almost all these cases the sound onr the loins will he dull. On 
looking at the abdomen the surface will be smooth and the enbrgemcnt equal. The sub
ject of diagno<;is of ovaritm :\nd uterine disease will receive aacmion in Chapter XXV11. 

The operation.-The instruments required for the operation are a modernte-sizeil 
trol·ar and canula; an india-rubbcr tu bf' about six feet long adapted to a silver-tubular ping 
that fits the canula when the trocar is remo\'ed, a lancet or l"lllall :scalpel; a pa<l of lint; 
aml a roll of good strapping. 

Some surgeons pr<'ICr one of the modern instruments by which tl1e in<lia-rubbcr tuLe 
is attached to the canula at right angles, and they arc ,·cry good; but those 1 lian:: named 
are ample. 

The patient should be brought to !he edge of the bccl and placed in the recumbent posi
tion, with the shouldt.•rs raised j a folded l:lheet 01' pit·ce or miickintosli cloth having been 

~::;~~:i~~:1{r~~a~~r~:1~1~lg~~n~~::~v~:~~l~~~t :~11~~ ~i';:(~~s~ncl~ ~~~:;e:~r l~~:~~'lc:11~~s~,.~~cl~n~l~~d~nt~i~;. 
the indi:~-ruLber tube is allowetl to hang. the surgeon m:~y with a lancet make a small 
inci:;ion through the skin and soft parts, about three inches below the umbilicus, or at any 
other spot at wliich the operation is to be perfonw~d. lie should next introduce tile trocar 
and cauula with a clir<>ct force and semi-rotatory movement of' the wrist, guarding. with 
l1is forcfinµ:er fixed :ibout one inch from the en<l of the canula, against inserting the trocar 
too far. Tlie abdomen having been punctured, the lrocar may Le remvn:cl with the right 
liand, the cunula being pushed further in at the same moment with the thumb, and its 
orifice plu~g1!cl at once wi1h the left thumb, to pre\•ent the escape of fluid. The sil\'er plug of 
the inclia-rubber tuLc may then be introduced and the fluid allowed to escape, the distal encl 
of tht! tube being kept submerged in the fluid in the rcccprnclc; the tube arring as a syphon. 

To facilitate the flow an<l to erncuate tile whole contents of the cavity, some surgeons 
roll the patient over on the side, or place him so at the first; but such a proceeding is 
unnect:s~ary. 

\\'hen the fluid has ceased. to flow, the canula is to be gently remo,·ed, the thumb and 
fin~er of tht: left hand nipping up the soft parts as its en<l appears, so a.s to prevent tlie 
admission of air into the abdominal casity, and the trickling of any fluid down the patient. 
Tlte edges of tlie wound may then be adaptetl by a pil'cc of gootl strapping, an<l a pad of 
lint applied when oozing appenrs. but not otherwise; two or three barn.ls of strapping, tbree 
inches wide, should then \Je adju:;ted to the front of the abdomen from side to siJe. Where 
grear hollowness is left, a pad or cot.ton wool often gives comfort. The oltl-fasliioned fl:.rnnd 
bandage may be abolished, as it is only an inco1wcnicncc. 

All pressure on the nbdomcn during the flow of tlie lluid should be avoided as unneces
sary, and also all pressure aftt:r the opcra1ion; support only Lt!ing required. 

The usual place to pt!rform the operation is in the lint:a all>a, nl>out two or three inches 
below tlie umbilicus; but in ovarian disease any point in the linca semilunaris may be 
opPned, an<l in rare ca~es any otl1er. 

When a hydatid, renal or splenic cyst requires to be tapped a small trocar and t:anula, 
such as is employed for rapping a hydrocele, should be usetl; thouµ-h. in thei;e cases, the 
Pneumatic .Aspirator is of great service, for by its use the fluid cau be rcmoYe<l without 
the possibility of air being introduced. 

11 YOATI D Tn1ons 

of the liver, spleen, or other parts of the abdomen are occasionally met with, and, how
m·cr large a size they a.uai11. they rnrrly produce other symptoms tli:.1.11 those mechanically 

~;i~~\:~~: f::J:.~~~t~t~:\::~~~::;;i~:r~:.~~~;;.~';f f :::i:~:::~:~;~~ ~:i~i~~:;~::i~:r~:~:~:.~:~:~;.ij:;: 
F~:~~~:;~,\~:i~~r ii'.,~0~~·:.:~::~~~~"~h~~~~·~i.::i.'.:·:~i,~~,~~;;~·~~::·i~!.~~~::I:;~:::·.~'.~.:~~:E::!· 
('Guy's Hosp. R1•p.,' ISG8) 1 wliile 1'Cr. Spencer \\'ells reC'ords a ca:-e in which the hyclatids 

~~E:~~:~::. ~;~~~:~~~ii::::~,~~~:~~L~~~~~~ '"~~:'.~:i·~.~·i:~~, ~;;'~~:::: ~':~;":::'~~~.«i:~:·~,~::: 
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-Xot Ion~ since I opened, with marked succes~, a large ab~CC8i; O\·er the li\·er of a boy 
a>t. 1 i, and cv:wuatr<l a quantity of pus, bearing the peculiar odor of' hydati<l pus. The 
al>~c·c~s cll'arly came from the Ji,·er, and was a suppurating hyda1id. The boy previou::-.ly 
had suffered from tape \\Orms. In 18G9, J hatl to open freely a suppurnting Ii plat id tumor, 
which hnd half filled the abdomen of a gentleman, ::ct. .JO, who liad had it tapped some 
months before in Australia, and a complete recon~ry en~uC'd . A <1uantity of dl'ad hydatid 
cysts escaped through a large canula that was introduced . The cyst" as \\ashed out daily 
with 1?;rcat benefit. The gentleman is now quite well. ] have had at least six other cases 
in which a like tren1mcnt was employed with success, nor lun·e l lost one, although several 
have had u very narrow escape. The sCCl'Ct of tl1e trl'atment of suppurating hydatid cysts 
ton::<ists in a free outlet for all purulent and dead hydi~tid depo:-.it151 and 1he frequent wash
ing oc1t of t he suppuraling c:wity with water containing iodiuc, Comly's fluid, carbolic 
acid, or crca.sote, with or without the introduction of a drai1111gc tube or elas1 ic catlwtcr. 
For the open\tion, ;_\ large trocar ~~nd canula sliou ld be cmployNl-thc canula being left 
in for some days until a good opening is established; it may tlitn be exchanged for an 
elastic cat heter or large drainage tuLe. 

Before suppuration takes place, however , other treatment is applicable, sueh ns draining 
off parlinlly or wholly the fluid contenrs of the hydaticl by means of a very fine 1rocar and 
canula. l have performed this operation on many occa::-.ions with success, but generally 
prefer to dmw oft' only n few ounces of the tluid; clinical experience indicating thot by 
this measure alone the hydatid may Le killed , :,ubsec1ue11tly withering up and ceasing to 
hurt. Dr. J. )Ji lier, of Ta~mania, wht-re this di:-:-easc is frequent, spcuks l1ighly of the use 
of twenty-grain dose:S of the bromide of potn.s~ium three times :i day nl'ler the lapping, and 
Dr. Bird, of l\klbourne, combines with it dmchm doses of the tin<'lm·e of kamel:i. At 
times, aJ:.o, ca"'l'~ which liarn bet:n lookt'cl upon as cured are not so, and after the h1pse of 
years the disca~c reappear~. '\"hen suppuration follow!?- tapping. however, n. cure ensues. 

The opcrn.tion of simply tapping a hyd:_uid with enm the finest in~trume111s is not, how
e,·er, free from daugcr, for in January, 1877, I tapped a man ret. -12. who, with the excep
tion of the hyclatid tumor of the liver, was in perfoct liea lth, and drew off lialf a pint of 
ltydatid fluid. ha\'ing to pf'rf0n.ue the structme of the li"er to tlic depth of an inch to rt-ach 
the cyst. The operation was not attended by the slightest d istre$S i but on the remo"al 
of the need le an agoniz ing pain atrnckcd the man's fot:e a11cl jaws, accompanied with flush
in~ of the head and neck. Tl 1is was followed by Yomiti11g, extreme pallor, and s1crtorous 
brl'athing for a minute, fo llowed by death in two minutes. At the uecropsy nothing wits 
found to accou111 for this sudden end: that. is, tl1<'re was no embolism or lieart trouble, no 
brain disease, nothing hut a large hydatid cy:St Lehind tlie li\·e1'. Tl1e ncedle had, how
ever, pa~sl'd through a misplaced portal ,·ein on ils way LO the hydaLicl, and the question 
uro~e a::i to the po..-sibility of death bl'ing due to the mixing of the hyda.tid fluid with the 
wnous blood. ~o blood was extrarn::iatc<l (Clin. Society, 1878). My colleagues, Dr. 
J'ag~e anti ;\Ir. Dnrham, h:n·e given uilo some Hidentc that a cure can be obt:\ine1l by 
dPctrolytic trl'almcnt, on Dr. Altlmu:s's plan of introducing into the tumor two e)('clrolytic 
needles, one or two inchc.:; apart, conne<·wd by m('an~ of wire to the negati\·e pole of a 
galrnnic ballery of ten cells, and completing the C'Urrcnt through the tumor by means of a 
moi,.tt·nctl ;:;pon;:?;e, attached to the positirn pole of the battery, applied for ten or more 
minutes at a rime to diffCrent points on~r the swelling. (' .:\fod.-Chir. 'l1rans.,' vol. liv.) 
This operation may !)t;! repeated :\CCording to circumstances. 

Such treatment may ht> employed when simple tapping fails 10 cure. Some of the 
paiicnts rl'portecl as cured by these means ha\'C returned, howe\'e1·, with 1he disease, and 
it is still a question whether more is gained Ly this method than by simple puncture and 
the withdrawal of some or tl1c liydatid tluid. 

Furtlil'r information may be gained from 1\lurclti.«011 1
:5 work on the li\"t'r, 18G8, Uarlc:y's 

paper, 'l\fod.-Cliir. Trnns.,' vol. xlix, anti DI'. Bi,· .. I, of ~folhournt.:'s, Louk. 

Tt;)IQHS OF Tlrn r\1131LICt:S. 

)"lcdunculated outgrowths from the umbilicus are not uncommon and always found in 
childn!11, being composed of simple granulation ti:s.:iue; inclcccl it secrns probable that they 
are rl'ally Jue to excess of' granulation growth from the point nt which the umbilical cord 

~~~;·:.·~~i::~ .. ~i~~~)'.1;~::f~~'iEi!~:'..~;1~,:~;,"~;~g~;~·::if 'c::::: ~:,~~·:~~::~:;~r·::~~~ ~;.~~~gii~~.~~::~:i;~ 
1he1rba.:;es. 
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ThC'~C' tumor", howrwr, mur.;f not he confounclt•d with n ronclition that i" occa"iona.lly 
met. with, ,·iz., the pn·i:;entt• of a fk•!".h.r ou1~rowth not unlikl' a µ;l:rn,;; pcni~, through whil'h 
a rl'al cannl extenrl,;; into the hladcler. tht• canal heing l'i<•arly an open urac.:hus. I have 
sct•n only Ollt' Sll<'h ca<:.t> 1 and recortlecl it in my Le11:-:.omian lel'tnre~ on thf' !".llf!ricnl di:.:.
ca"e.;; of childrl'n, 1863. J wi~hcd 10 cm11rrizc tho isurfrtce of the canal mul thus cause its 
contraction and cloiiure. but was not allowed. 

I ham ;il'."O s:::cn a larg:e hernial protrusion appenr at the umhilicw:, with the whole sur
face ulcerated, in whicl1 there were some solid co1m·nt!' which l took to bf' the lirnr. 1t 
suh5C<Jlltntly completely cicatrized and a good reco\·ery ensued. The drawing of thi:; 
ca~c i;;; in Guy'1' Jlo~pital )lu:;eum (1.:icle Fig. 28-t) . 

Sebaceous tumor~, as wt·ll as accumulations of sebnceon.i matter are ali'o met with aL 

the umliilicus in dirty people. I ham turnt'd out large ma~scs of such indurated secretion 
from the cup.like depression. 

Cancerous tumor~, &c., ai;; \\'(•II as simple warty growths and syphilitic condylomata, 
may also cxi:;t in the same position. 

CHAPTER XV. 

D1AGRA,tS lLr.nnnATIXG THE D1FFEREXT Fon,1s OF lh:nxu, w1T11 SO:'llE OF ITS 

Ix oil thei;;e diagram:s the thick black line represents the paricks co\·erin~ in the her. 
nial ~nc i tl1e thin line the peritoneum and hernial sac; the small bo~ly at. the bottom of 
the ~ac the testicle. 

Fm. 2Ul. 

Fw. 2:.i2.. 

1f 
Fto. 2G3. 

1 

Fig. 26 1.-Tliis diagram illustrates the tubular Yaginal process of 
peritoneum open down to the testiclt•, into which a hernia ma.y descen(I. 
When the descent occurs at birth the hernia is ciilled 1

' congenital;" 
when at a later period of life the "congenital form," Birkctt's "hernia 
into the vaginal process of peritoneum/' or ")falgaigne's hernia of 
infancy." 

Fig. 262.-The !'nme proce5i;; of peritoneum open half way down the 
cord, into which a hernia may dt>!'l'<'tHI at birth or at a hiter period. 
Birkctt's ''hernia into the fuuicular portion of the vagirnd JH'OCf'8S of' the 
pcritonemn." 

Fi7. 263.-The snme proc1·ss undergoing natural contraction aboYe 
the tt'!'lticle, t>xplaining the honr-gfo'S contraction met with in the con
genital form of :icrowl hernia a~ well as in hydrocele. 
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Fig. 2G;3.-Dingr:im illustrating the formation of the 
'' t\('quired" hernial sae, distinct from the trsticle or vagi
nal process of peritoneum which has closed. 

Fig. 266.-Illu!'ttrates the neck of the hernial i-:ic pu~l\('tl 
biick beneath the abdominnl purictes with the strnnguli\tcd 
Lowe!. ( l ~ide Fig. 279.) 

Fig. 267.-Shows the 5pnre in the imbperitonral con 
nect i,·e ti111sut' into which intestine may be pushed through 
n rupturt' in the neck of the hernial snc; the int,.stine 
being e.till atrnngulatE>d by the neck. ( Vide Fig. 280.) 

Fig. 2fiFt-Diagram 11howing how the neck of thr rn~i
nnl proce8lli may he so Mrercherl into a MC placed between 
the til'.l~mrs of the n.bdominal wall~ either upwards or down
wards bt•tween the skin nnrl mu:o:cle:o:-tnuscles themsdve~ 
or hetwecn the mu111cl1·111nncl1he internal nbdomi1rnl fo..;:.cia
forming the intm-p1~rie1al 1 in ter-mu;;;.cular, or interstitial 
,!:t\C; hernia e1i bis:J(U' of the Frt:nch; "additiont\l imc" o~· 
llirkw. ( Vide Fig. 2~ 1 .) 

Fig'. 2G!'l.-Diu,grnm illu..,lrating- the reduction of th(' s-:\c 
~il~~.fe1noral h~rnia M 11wss0 with the ,:;trangulatcd i111t·'i-

Fm. 2fl4. 

~ 
Fin. 265. 

I 

1r 
Fm. 2G6 . 

./ ,.,. 

·~ 
Fw. 207. 

14 
Fm . 2ti<li . 

~ 
Fm. 2G9. 
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ABDOMINAL HERNIA. 

Abdominal hernia or rupture signifi es tlte protrusion of any Yiscus through an 
opening in the parietes of the abdominal ca,.· ity. This protru:_;;ion for the most part occurs 
at the inguinal and femoral canals or umbilicus, though, occasionally, at other parts when 
tile abdomina l walls have been weakened by some inflammatory lc:-;ion, rupture, or diYi
sion or muscle from injury or operat ion, and more rarely at such weak points of the abdo
minal walls as the obturator fonune n , the perineurn, 1he ischiat ic notch, the diaphragm, 
or Ilic rngina. 

It is met with in subjects of e \•ery socia l condition, but most frequently amongst the 
so-called workiug classes; and, probably, as .l\lr. Kingdon informs us in his excellent 
paper on hernia(' ~led.-Chir. Trans.,' 1864) because'' hernia occurs oftenest in the most 
numerous classes, and not in the most laborious." 

Il t·retlita ry pred i:-position to hern ia is also doubtless a rPality; a third of all cases 
acknowledging a hi story of hav ing a ruptured parent; such pred isposition proLably exist
ing as a gcncr1i.l laxity of the mesenteric folds and pariera\ laye r of perit oneum. I have 
been callc t.1 upo n to operate on a n old gentleman, the male branches ot' whose fam ily for 
four gt·iwrations-twelve in all-ha\'e been ruptured. Ing uinal hernia is often due to ·~ 

failure in the natural closure of the sheath of peri toneum that travels dow n with the 
descending- testicle, which failure is more common on the right s ide. 

Subjects who nrc congenitally feeble, and others who become weak from illness or old 
age, n.re more liable to hernia than the robust. tlie weaknt:ss of the abdomi nal parictes 
yielding to the natural pressure of the abdominal contents under the influence of some 
H1tlclcn or prolonged muscular exert ion. Although a large number pf the c:ises of hernia 
are !-;)ow in the ir development, many are sudden, and in all, muscular exertion plays an 
important part. 

Out of C\'ery 100 cases of hernia, 84- are ingui1zal, 10 femoral, and 5 umbilical. It is 
more common in males than fema.lcs, in the proportio n of 4 to 1; 18,-192 females only 
hHing been appl icants for trusses at the Truss Society, out of the total of 9G,886 ('Re
port,' 1871) . 

. Females are as liable to inguinal hernia a.s they are to fomoral, the ingui nal being most 
common in early li fo from t he canal of Nuck being open; the femoral in miclclle an<l ol t.1 
nge. In frmah·s under 20 year:- of age there are 87 cases of inguinal hernia to 13 of 
femoral i and after ~ O years tlit:re are 32 cases of inguinal to 68 of femoral. The largest 
number of cases of femoral hernia are devt'loped during the child-bt:aring period of a 
woman's li fo, that is, between 20 and -10 years of age. Prior to menstruation it is so rare 
as to be al most unknown. Kingdon ginis only four such cases. 

In male:::., in_quinal liernia is the usual form, JG ngdon's table show ing tha.t the largest 
number of cases occu r during the first ten years of life, in consequence of the rnginal pro
cess of' pt>ritoncum that CO\'ers the spt=rmatie cord being still open. l t is about half as 
frequt•nL between tlic ages of 10 and 20 yt>ars, wh ile between :Wand 40 it is as common 
as it i~ at the early period of lifo, but its frequency ra1>irlly diminishes nf'tcr that period. 

Fe11toral hernia occurs in the male about -l in t'\'Cry 100, though it bt•comcs, as in the 
female, relatively more common than inguinal as agt• atlrnnccs. During the fir:-t ten years 
of lifo it is not met with more fre<1ucn1ly than 1 in 300 i whilst betwct·n the ages of 10 
and 20, 2 per cent. are fcmorul; between 21 :rnd ..JO, -t! per cent.; between -11 and GO, 6 
per Ct·nl. ; and above 60, neady 8 per cent. 

The :t\'rrage age of persons suft~r ing from strangulated ingllinal hernia is -J3, but from 
femoral ;');) . A hernia that becomes strangulated in its tir1't descl'ut is fur more acute and 
fatal tlian that which has bl'en of long standing, a nd a fi.::moni l herni a is more liable to 
become ~o strangulated than an inguinal in the proportion of 3 to 1. These" recent 
cnses" of fo morn.1 hernia mostly occu r in old women :1bout 60 years of ag-e, and of ingui
nal in you ng men, the hernia i.Jl'ing in 1he latter or the 11 congeni tal kind." 

A~ATO)IY OF A 11 Ell!\l,\, 

A lu·rnial l?tmor, with few exceptions, is composer! of a sac with its contents and the 
soft part..., COVf>r ing it. 

Tilt• Sfu· i!'i made up of peritoneum, is formed by tho g rfldual 5tretching nnd pourhing 
of ll1il'i 1m·mbrnnc through an opening in the abdoiniual parietes by tht: protruding viscera, 

~i~c!in1~l;:~:fi i~;i~~i:}!.~~~~\ ~~~~11~t:ll:11·1~~~~~1 u~~J ;.~i,~·.~~lt t ,:~111~1~~~:"1::d c!~;;~,~~~:;ic,;~r~~~;l t:~~: 
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which is only found in inguinal hernia, being composed of the vaginal tubular process of 
peritonrum formed by the descent of the testicle-the opening that normally exisls in 
fccrnl lifl• not ha,·ing clo~('d owing lo some cleflcirnry in th<' obliterating- proces<: that 
naltlrally comml•nccs at the imcrnal ring and proceeds downwards towards the testis in 
thl· scrotum. 

The formntion of the hernia in the former case is a g-radual, but in the latter a rapid 

r;~~lt;;~,~!1 ~;· /~~;::~~·.~~·~:: ~~:;~~~ ::l:;~~t~~~- affection of middle and old age, the" congenital 

Tlw sac alo;:o is comp0!w1l of a holly and a ncC'k, which romnnmicate~ by a mouth with 
thr abdominal t:avity. 'nicn the hernia is small , the neck and body appear as a small 
pouch, in•o nnd 0111 of which the hernial contents pass with facility; 1he sac ha,·ing no 
narrow nN·k by which the return of the intestine can Uc relard(•(l. But when the lu:rnial 
sac is larµ;(> 1 and haR escaped into looser tissue~. its body or f'undus RO expands ar.; to rClnder 
by eompari son tlie neck of the :-;ac a narrow canal or oi·iticP, the return of the hernial 
contents often lwcomcs one of difliculty, and under these ci rcmm; ta.nccs it frequently 
becomes stra11gulated. 

The neck of the ~ac al:;o unclergo(•s cha.nges which it is e~Rential to undPr:Stanrl, par
ticularly in cao;:c~ of scrotal hernia. where the perito1wum is so force:l outwards through 
the inguinal rin,g a" to foll into puckered folds. 

Thesl' folds will tli:-appear, hon-eyer, if the hernia and sac be reduced into the abdomi11al 
caYity or the con"trictin~ ring of ti~sue external to it be di,·idcd1 tlte ch•gree of unfolding 
of tlw neck of the sm· being rl·gulated by the amount of expansion of which it is capable. 
But should the sac be neither returned nor its constricting ring of' out!l:ide tissue di,·i1h•d, 
the puchred folds of' peritoneum will adhere, and probably the subpcritoncal connecti,·e 
tis~ne will unite wilh it; the neck of the sac, under these circumstances, becoming indu
ratetl nnd thickc>ncd, nnd in an old inguinal hernia ltaviug an independent existence, 
re<1uiring :::.pecial treatment in operation. 

Tliis thickening:, nlQreo,·er, as time progresses, is f,..Jlowed by contraction, and as a 
con~t·quence a narrowing and rigidity of the nf'ck of the sac, which necessitates in ol<l 
inguinal hernia, when an operntion for strangulation is l'C<1uircd, the opening of the sac 
and a free di,·ision of its neck. 

" ·hen a hl'rnia forms at the i:.t•A.t of a wonnd in the ahdominal wall tlll'·rc is no sac, and 
the !'ame occurs whl'n the c~cum or colon protruaes through the inguinal <'flllal. 

The contents of a he rnia a.re usually small intestine and omcn tum , a portion of the ln"t 
two feet of ileum being, as a. rule, inrnh·ed; the c::ccum and colon also arc occasionally 
so, and cases arc on record in which the bladder, stomach, or ovnry has bl'Cll fouml in 
tho ~ac . 

At time~ the omentum is so pushed before the intestine ns to co,·er it complernly, thus 
forminµ: an inuer ~ae; the bowel, as a rule, being behind the omentum. 

When inlf'Sli1ll' protrudes, the hernia is called an enterocele; when omenlmn, epiplocele; 
wlwn both intestim• and omen tum occupy the sac, entero-epiplocele i wht•n bladder, cyslo
cele: wht"n stomach, gastrocele, &c., &c. 

'/'lie liss1tes that co1:e1· iu a hernial sac will neCC,!:.Sarily depend upon the scat of the 
hernia. Thu~, in the umbilical. it may be only the membrane of 1he cord, skin, and 
abclominal fa<•wia; in t.hc scrotal it will be the scrotal tissues; in the femoral, the skin 
with lhe superfil·ial and deep fascire; but in all, and more parlicuhrly in the femoral, the 
~ur~eon should bear in mind the anatomical fact, that a layer of' fascia.-which lines the 
abdominal musci<~s and ~epnrates tliem from the peritoneum-covers in the true peritonral 
!'ae, and is known a.s the'' fa,!:.cia propria" of' Sir A. Cooper, and between this fascia :rn<l 
sac !>Ome .subpt•rilo1wrd fat oftrn exists. 

'nien a hernia comes down into n :-;ac and goes up ngain, e ither by iBelf or aiclPd by 
position or by the surgt•on, it is called reducible; when it cannot bl' l'l'tnrncd it is callell 
irreducible; wht.·n it is eon'!tr ictt:d sufficiently to interfr•rc with the return of' the contents 
or the protrudin,!! vir;;cera it is known as incarcerated, and when in addition the circula
tion of' the part is interfered with, it is said to be strangulated. 

hu~':1~~; ,~1~~ ,1 ;.:~'.;~~:~011~1!:~~~~S 1~~1~i~~~:fy~~~11;~r:~,1~P!~:17i~.~o~~d1
111 r1~~~g~ixtt~~n~111,t~;·:~a\1;·1~~f~ 

is called a b1tbouorele (ride right side of Fig. 2i0); when it protrudf'S through tile t>xter
nnl ring into the !?-Crotum, a scrotal lternia (vide left side of Fig. 270), both forms being 
included in the tt•rm oblique inguinal liernia. 

do~~~h~1:~ ~ 1!~e~·::1i~~1 1~~~~:~l~ ~~~ i~"~~ll~~·~~t~~r~l~~oi~~:u!,~:l eN~~~~l7~i)~g without having pa~sed 
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A crural or femoral liernia is below Pouparl's ligament, the protrusion 1H\\·ing come 
do" n through ihe cruml ring on the inner side of the shea.th of the femoral ,·essels (Fig. 
272). 

FIO. 270. Fw. 271. 

OhHqueiugulualberuia. D1re.:tlllg..ilu11.lbernla. 

llul.louoce\e ou right s~d11e~:r:1~ paijslul{ through exterual riug 

An umbilical hernia or exomphalos is. a protrusion at the nanl. A 1·entral is a pro

Fw. 2i2. 

f 
I 
\ 

trusion at any other part of the abdomen. The namc.s 
of enry other form arc according lo the locality. 

Symptoms.-A ht:rnia in it:' early stage may show 
itsf'if as a mere Julness about the internal inguinal, the 
crural ring, or other opening; this fulnC:'.S becoming ,·ery 
mn.uif't:st on the patient ~lamling and coughing. The 
patient's attention has probably been drawn to the part 
by a focling of weakness on taking ex<.•rtion, or, in per
forming: any ua.tural act demanding the strong ::1ction of 
the abdominal muscles. 'Vith this weakness th~re is 
often associated :Some griping abdominal pain or foeling 
of uncasinesS-\\TOngly attributed to constipation-and 
in old people these symptoms should always attract th~ 
notice of the surgeon. 

As the l1ernial pouch increases the tumor in the in. 
guiual c:uml, nt tlie femoral ring or umbilicus, will show ibclf :1" a di::otinct swelling, this 
being m:rnifo:-;t whtn the patient stand:S or coughs, but di:'appcaring on his lying down. 
It will, moreo,•er, be pnJ,·en1ed from returning on the patient a.i.Ruming the erect po_::;ture, 
by the finger bcin~ placed O\' l'I" the ring. The swelling ali;:o come:-; from above and travels 
clowuward. As the tumor still further increases;\ distinct impul,;,c will be felt hy the 

~~;~::\'.;);i;:(i~·~i1i~·~~'.f :i~~)}:~'.iL:
1

i~%~~g~;~f i~?t~~2i'.~~;g;.c~~~.:~:;~i!~\:~f t~}i~ 
whic:h it ha~ pa,.,.ed. 

" If the surface ol' the tumor bu uniform, if it be ela:Stic to the touch, if it become tf>nse 
and enbr7cd when th<• patient is troubled with wind: hold his breath or coughs; if in the 
btt1•r ca~e it ICl'l~ a" if' it we1·0 inflated, if the part rel urn with a peculiar noise aml pass 
through the op<.•11ing at once, the eont~nts of the swelling are ·intestine. If the tumor be 
C'OmprC'ssiblC', if it foci flabby and uneven on t.he surface, if it be free from tension under 
the circumi;t:rncPR just enumerated, if' it retul'n witl1out o. noise and pass up gradually, the 
c:isf' may Le cornsid~red an epiplvcele. If a portion of the contents slip up quickly and 
with nois?, lea\•ing behind something which is less easily rc<luccd, the C<l~C is probably an 
enlPro-ep1plvcele." (Lawrence.) . 

co~~1e~1~!~~:~~s~~:;~'~e~!~l~~~~~~,~~ 1:~:n<;~s~~.~1~f~:~t~1~,t~~\~!: ~~ti!f.t~~121~~1r ,~;~1i\\~~'~)1:~~~~:~n~~· 
~11~e y~~~i;0,::f:,\'~s', ~~~~e1~~11~~~;· ~~1~~1L~~teo~· :1·~,:~~a\\~~ei1~ts~ 1~~~c d~~c;.~·i~~~dc~~~:~s ~~~~c1~~;:~~;~d 
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at onct', Ly one ru!o\h tlownwards into tlie srrotum, thi~ ru"h being accompanied with 
pai11. 

In all the:;c form..; of hernia. when rPclucible, f'ither the palliatfre plan of treatment 
may be employed, or what i!'; known Ly- the radical cure. 

1'/ie palliatil'f' treatment consist..;; in the application of a truss-an im•trument composed 
of a pad or cu..;;hion, connected with a melallic ~pring: or with -..trap-., and RO arrange<l that 
the pressure of the pad ke<·ps the hernia from <le:>:cending; the :;pring maintain-.. the pad 
in po!:'ition, and :ii the !:'amc time allows perfect freedom of mon:llll'llt of the body. ..Any 
tru!'s that accompli~lics this is beneficial, but any that fails iu tliio io wor~e than usclcs:-o, as 
it i~ injuriou:,;, and gin:..;; false confidence. 

The operation for the radical cure of hernia will be considcn.:d under the heading 
"lnguiual hcrni:\.." 

IlYDHOCEu: oi<· Tll£ lh:n.s 1A1. S.tc 

is a nry rare ntfoction. and not more than six cases nre on record . I have ~ecn but one 
true example Qf it, th:~t is, if Ilic term be confi 1wd to !WC'h (·a~c~ of :u:cunmlation of fluid 
in the hernial sac in \I \ii('h thP nc<'k of the ~ac is OC'c luded bv ::;omc adherent omen tum or 
inle:-otinl', or by the r:ulical cure'. The case O('Ct11Tcd in a~man 1 :t't. 40, who had been 
treated for hydroccle of the ri~ht Wsticle for twenty )'l'ar~, and had frcqucntly been 
t:lppcd. lie wn" under my car(' with a. scrotal swelling whid1 cxlt•mkd up lo the internal 
rill,!!:, nnd ob;:cure ~ymptoms of intestinal obstruc1ion. lie wa~ tapped and s.crou-. fluid 
was drawn 011'1 l>ut the symptoms continued . After the la.pH' of two or three clup:, as the 
nhdominal symptoms inC'rt':l"'i.'d in se,·erity in my ab1;,enC'I'. fLll l'xploratory operntion was 
1wrformed, :md a. nrn1:s of what was suppos:ed to he omcntum or an onwntal sac <'Onlaining 
i111l' .. tine wa-. found blotkin~ up the internal ring. This was opt'ned and the mucous mem
hrane of tlit• bowl'! expo ... ed. The opening into the bowel wa ..... !-ititched up, but the >;ymp
tom~ per::;;i~ti·d. and the mrtn died two clap later of' perirouiti-;. An examination after 
dl'Hlh showed that \\ li:tt had been regnrded a" nn hydrocc!C' wa~ a drop~y of the cong:enitnl 
form of hernii1l sac. a111l what had been opPne<l :\!'i a mas" of omt•n111m or onwntal sac 
wa-. a kmH'kle of ileum mulled to~etlu:r and to thr nc<'k of the .-:ac by lymph-this mlhe
sion ~ivin~ ri1'l' to the fatal ob~truction . No hytlrocde exi$ted. 8uch cases as tlit>se 
sliould not be mistaken for drop~y or 1'11ppuration of !Ill' hrrnial after herniotomy, 
''hidt arc Uy no mc•rnS unfrequcnt conditions and sbould be tapping, or a f'ree 
incision. 

] HIU:DUCIBl.E lh:HX IA. 

When the contents of a hernial tumor cannot be returned into the abdominal Ca\'ity an 
irreducible hernin is ~aid 10 exist, and 1his condit ion may bl' brought about by anything 
tlw.t alters the rt'iations hetwct:n the l>ulk of the tumor and the m.'Ck of the :me or 01wning 
throu~li which 1hcy would hav(l to return, such a~ exce~s of fece:< or flatus in the part, or 
some frc~h d<• .... c1.·nt of omentum or bowel. ]n ca~es of long- ~tamliu~ Ilic imme re;-.ult will 
cn~ue from the tlnelopment of fal in the omenlllm, from adhe ... ious between the sac itselt 
and its eo1llC'nt.s, or owing to the Pxistence of bands trnser!)ing the sac, or to the intestine 
Ll·in~ caug-ht between the folds of omen tum. 

The tonic or spasmodic conLrnc:tion of the structure1' out~idc th<' neck of the sac under 
lhe iufluen('c of irritation, u-. wdl as the induration of the neck of tlie sac it::.df or of the 
surrounding pnl'l$, ha.s abo an important influence in prcnmting the reduction of the 
tumor. 

" ' hen !ho cn•cum or laq?C intestine forms the contcnli; of the hcruia, the rupture may 
be irrcduciUle, from the fol'! that the peritorn~u111 1 which is nat11r:tlly adherent to these 
pa rl s and i .~ dra~~ed down with them, lmcomes fixed to the lis.-;ues into which i_t is pro-

~:;~:~~t~·rc ttec~~~~~ c1~ 0~:~ ~::1~1 i,~' t:~~~~~~\~~1~·~l a~~:/11~.l~L~l:::~~u~r~!~. 1:!i1·u~l~~0~ir i~ 1~o~~~~i~~~5J ~~;~:~ t~ 
succeeded. No harm followed this stPp. and the patient d id well. 

f.'. :~~:~}~i~::~:~;~~~~"::~~j:,:~~~~;~:~'.:~r,:~;~/Ii~:~~:!~~ ~'.~:;/;~~~~i~b:~l~:~~;~ :~~~~:~~,~i!~:~~1 
the content~ of' the bowel within the hernial sac may givo riiw to obstruction, ~rnd with 
1his, strangulation of the hernia is not distant. .An incducil>lc hernia, mort::o,·er, is 
always liable to injury. 

An irreducible ~crotal or enn femoral hernia will :::;omctimcs attain a large :;ize. 1 
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ha,•e seen cxnmples of both reaching half way down the thigh, but umbilical hernia will 
sonwtimcs attain a s1ill greater size. 

These forms of hernia nlso often gi,·e ri~e to dyspeptic symptoms, to irregularity of 
bowels and colicky pains, but the chief danger lies in their tendency to become strangu
lated. 

T1n:,\Tm·:·n.-A laq?;c irreducible entero-epiplocele musl be lreah·d hy a bag truss; 
that i._, with an instrumf'nt so adapted as to support !hf' hernia, and pre,•ent as far as pos
sible it" increase. A small irreducible hernia ouµ:ht to bt• treater! by a hollow truss. An 
omental hernia may be treated by a truss, the pad being made of such a shape as to adapt 
itself to the neck of the tumor, and of such a substance as to sc>al the orifice of the Mlc 

without causing pain; air, Mnd, or india-rnbber being probahly the best material for 
pads. Every patient with ~uch a hernia should be warned against taking \'iolent.. exer
cise, or over-distending the abdominal \·isct'ra. The bowels should ne,·er be allowed to 

become constipated, and, above all, the slightest symptom of pain or increase of sizf· in 
the tumor sbonld be brought at once under medical ad\"il'l•, since these irreducible hernire 
are treacherous things., and become obstr11cre<l a111l strangulated \"Cl")' insidiously. 

In some C':Ul('S of irreducihlc hernia., 1·eduction mny be dthted liy rest in the horizontal 
posture, a hris.k JHH'f!:C or cncmn. and the admini~tration of f:.lllall dosC's of f:.:dine pur~n
tives, such ns tl1e sulphate of' nrngnesia, so a,.o;: to keep up a g<'ntle action of the bowels, 
with the local application of ice, the dit:!t being at the :-amc> time nutritious, though not 
of a bulky natun~. The late l\Ir. Brnnsby Cooper garn small doses of blue pill and tartar 
enwti<·, hut I liani not found such reme<liC's m·cC's~ary. Jn this way, in a boy, ret. 16, 
after a month's treatment, I ha,·e procured the reduction of a s<:rol:.ll hernia that had been 
down three months; nnd an e<1ually good re.;ult in the ca~e of a µ:t•ntlemau, ret. 36, after 
three we~ks' treatment, where both locally anti ~enerally, much disturbance existed. Old 
irreducible herni:c are rnrcly made reducible by treatment, but tlie recent can generally 
be reduced by the means already indicated. 

OnsTRJ.:CTED IlEiix1A. 

The s,ymptoms of an obstructed hernia as of ob~tructed int<'stin<' nre not very definiie, 
but the c:ltief arc, obscure abdominal pains wilh a dra;:r:.!;ing st•nF-ation about the umbilicu:-: 
after food, nau::i.ea, nnd, nt times \"Omiting. Constipation, when pre.o:.eut, aggrarntes the 
Rymptom!l, and rencleri;; the /o('af si,qns of ob111ruch'<l hernia more marked, the tumo1· Lc
coming distended, tympnnitic, and painful. On m::u1ipulation 1 the intestine in the hernia 
may be partially or wholly emptied of its gaseous if not of it:-; soli1l contents, and the rom
pn·ssion of the t11mor he accompanied by the pcculinr gurgling so11nd of ~as and fluid a" 
these tra\"erse the canal towards the abdominal cavity. ·w1wn ::i.tu·h symptoms nre chronic, 
they are gen<'rally known as indicating an incarcerated !1ernia, but s.ud1 a t<•rm is not 
satisfactory, it being- applied to the obstructed as well a.s to the irreducible hernia, and 
should be discontinued. 

Tn.E.\T:\IE~T.-These <'ast's require gr1~at care in their treatment, hecausr if neglected, 
they pass on rapidly to infiammation or s1rnngulation . Rf'st in the horizontal position is 
of primary importauee, and the tumor if serota.l should be sli:zhtly cJe,·atccl. Warmllt to 
the lu•rnia., also, oft<'n gins comfort, relaxing the parts, and thus farnring: rf'duction. 

wi ~;''111~:: ~~·11~:;~~~1\i~: 1 p1:.~;:~~i~~:J~<:11~:·~~ tf 1~0~~-ll:~;,C~·~~~:,~,t ~<' b;;:~~11~:ll;r~t ~::~yo~e tR~'·:~,~;1! 
being stimulated by thci;e means, and the con1ent!i of the hernial sac moved on. The 
tumor itself should uot be manipulated at this stage of tlw ca.~c 1 such a step doing: harm 
by bruising or setting up inflammatory action. When Slll't·css does not n.ttt~nd the:>e 

::11~~!~,~\l:lt~ ~~1~" ~[~'~:~~~~::~~[ j1~::~t~ctl:~1 ~:~~11:c:0~· ~~st~~~~~ i~::t ~~ J~0h:~~e ~~n~tl' ~~~t1~ ~~I~~ 
stra11gulated hcl'llia. 

l:\FJ,A~l.\lATJOX 01-· A Ih:nNIA. 

An inflamed i1; not a strangulated hernia. Inflammation of a hcrnin is genernlly the 
result of some injury to an irreduciLle hcrnin, either from acciclcut, a badly Htting tru!':;, 
or ill-advised manipulation, though ~m irreducible hernia after an attack of obstruction 
may inflame. A reducible hernia becoming temporarily irreducible and inflaming, m:iy 
become permanently irreducible, a.<lliPsions forming within the sac between it and its 
contents. 
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The local signs of nn inflamed hernia are pain, sw<>llin::!, and inclmation. "-h<'n the 
tumor contain~ omen tum, it bccomt:s nodulated ornl irrC.,in1larly hart I; and when inte~tine, 
much fluiil will be poured into the ~ac. "-hen the action i~ enough to intc-rforr with the 
n:ttuml function of the tube, symptoms of general (lCritonitis or ob . .;;truction will apJlCar 
which mu:-;t be dealt with on ordinary principle!'. 

TitEAnrnsT.-Rest and 1he local application of ire in a ba!.!; arc the most important 
remedie:;, al~o p11rgatires when obstruction in the hernia do<~s not exist, and opium when 
it doc~. By such means, the symptoms are ~enerally arrested; and, when this result 
doe.snot take place, the case passes on to one of obstruction, if not of general peritonitis. 

I NTESTIXAL OnsTHl'CT l ON AND PEHITONITJS AS A lU:Sl'l.T 01'' TITE ADHESION OF A 
PIECE oit !NTl';STINE TO THE Ihm~IAJ. SAC. 

l published such a. case in 18G1, in part iii of my ' Clinical Surgery,' and 1\Ir. Birkett, 
in his rxcellt'nt :uticle in• Tlolmes's Surgery,' vol. i\' 1 1870, l1as given a second case with 
a drawin~, which l also had the advantnge of seeing, and lie allu des to the fact that M . 
Liw·C cali<'d the attention of the profo:'sion to the cn.;;cs illustrated by the above in a paper, 
"Sur un 11011\'elle espCce de llernie," 'MCm. de l'Acacl. Royale des Sciences,' 17001 p. 
300. The not('s of my ca .. ~e are as follows:-

llnbilfral hernia: obstruction to the bowels .from a sacculated adlierent colon: death. 
-A womnn, mt. 5G, haxing had a hernia. for many years, was suddenly seized some 
tw('nty-four hours before her a(lmission into Guy's, under the care of i\Ir. Cock, with 
symptoms of str:rn~ulation. The taxis, under the influence of chloroform, prornd success
ful, but collapse an<I death followed in tweh·e hours. After death 1 general peritonitis was 
found to have been present; the inte;:,tinal coils being all adherent. An umbililical 
omental lwrnia, the size of a fist, existed, the omentmn forming a di:::tinct sac. To the 
centre of this the anterior wall of the trans\·erse colon was firmly mlherent, forming a kind 
of pourh. The colon was, however, tolerably free. Thc intestine~ aho\·e this point were 
di::<te111led, and below it contracted and empty. The crecum was of :in enormous size, 
almost filling the lower part of the abdomen . It was here that the tension hnd been 
cxpericneed; it was black, and in places the peritoneal coat was fi.-.sured, leading to the 
belief that but liLtle extra di~tension could ha,·e been borne wit liout a. rupture taking 
pia('c>. The mucous membrane w~s also lacerated tramwerscly, while the walls were so 
thin that Lliey were nearly ruptured in handling, these comlitions being such as we com
monly meet with in cases of chronic intestinal obstruction. 

Jn this interesting cMe, death Imel doubtless been cau~ccl by peritonitis, although not 
from the: stmn~ulation of the umbil ical hernia, but from a partially ruptured and O\·er
di~tcuded ea'cum; a condition of' bowel which had apparently heen produced by the trnc
tion l'Xcrtcd upon the transverse colon, the result of the adhesion of' ils walls to the 
omentalsac. 

As elucidating n secondary result of hernia, this cao;C': mul'lt be regarded as most \•aluable; 
illustrating, as it does, a point not perhaps :sufliciently recognized. namely, the influence 
of the adhesion of the bowl'! to a hernial sac, or the nUdominal walls upon the functions 
of the int{':;tine:;; since doubtless such adhesions are sufficil!nt to account for man.Y of' the 
griping and painful symptoms which exist in an old and irreducihlc hernia. The case 
rcforrcd to mu~t also be regarded as a good illustration of the result of n long-continued 
interf'rrem·e with the bowel's action; for the o,·er-disten!'ion of the creeum, with its 
atkndant (·onsequence!", was apparently due entirely to the interforence wit Ii ifs function::;, 
resulting from the union of the walls of the transrnrse colon with the omenlal sac. The 
calibre of the colon itself' was not materially diminished, but its power of acring had 
h<'come pan.\lyzcd; the greater the distension of the intl'sline above, the greater mu.st 
hare Ileen the traction causNI by the adhesion, an<l as a sequel, the greater wa" the effect 

~2~Ef ~:;t]~?:~1~ti~1~:@~~~~0i:~:f~~'.;~~l~ 
romplete oh!iifruction. In a former page I ham poiuted out how .stmngulation of the bowel 
;:~~:~:~.the abdomen may result from the formation of band:; as.sociate1l witl1 an external 
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STl?A:SGL"LATED IfERXIA. 

·whene,·er a knurkle of intestine ~lips throup:h a.n opening in the abdominal walls 
(external hernia) or is con,.tricted within the abdominal c~wity (internal hernia) it is 
liable to become straugulntcd, and this result takes place when air or motion enters the 
upper extremity of the knuckle and di6tends it so as to compress its lower end against 
the neck of the constricting orifice through which it may ha,·e pas:o.cd. Under 1hese cir~ 
cumstanc<'s, the greater the pressure from above, the more the lower end of the bowel will 
be compressed, the more complete will be the obstruction, and the sooner the compressed 
or strangulated bowel will lose its life. 

A ruplure is said to be strangulated when its solid contents are i::o constricted as to be 
irreducibl<>, and the vascul:ir circulation of the parts is more or less completely arrested. 

This may happen in its first descent, 1• recent !teniia," but more commonly it takes place 
after a hernia has existed for many years, old hernia. An analysis of ca.ies that I made 
in 185G ('Guy's Reports') indicated that the average durat ion of" an inguinal hernia 
previous to its becoming straugulated was twenty, and of a femoral eleven years. The 
!3ame analysis likewise showed, that it w:;,s a rare occurrence for an inguinnl hernia to 
become strangulated in its fir"t descent; and then when this occurred the hernia (recent) 
is gcnernlly of the "congenital" and not the 11 acquired" kind . Also, that femoral herni1~ 
was far more liable than inguinal Lo strangulation, and also to strangulation on its first 
descent . 

"Ht•c(·nt" strangulated hernia, that is, hernia strangulated on its first de~cent, both of 
the in,guillal and femoral forms, requires operation more frequently than the ·'old" hernia, 
and is for more fatal. 

It. was al:-o 8hown that umbilical hernia is less liable to strangulation than either of the 
two other forms, that it is little liable to strangulation in its first dt:scent, and, tliat when 
str:rn.zulated it is almost always of Yery long standing. 

The symptoms of strangulated hernia are tho~e of obstruction. In "old inguinal 
hernia" of many years' standing tliey are usually chronic; in "recent hernia," an<l more 
particularly of the femoral form, th~y are acute. 

Jt tlius often happf'ns that in an acute or "recent" hernia, inguinal or femoral, its 
descent is accompan ied by se,·ere abdominal pain in the region of the umbilicus, more or 
less collap~e, vomiting first of tlie r.ontents of the stomach, then of those of the duodenum 
(biliary vomiting), and, Ma later stage, of the yellow contents of the small intestine and 
even of frees. Con!'ltipation is also usually present, although on the first onset of the 
symp1oms, it is not uncommon for the large intestines to empty themsel\'t>S. V{ith these 
general symptoms of obstruction, the local signs of hernia. will be prc~ent at one or other 
of the siu·s at which a hernia may occur, the hernial tumor will be tcnst! and painful, and 
without impul~e on tlie patitnt eoughing. 

The general i:<ymploms thus described are common to e,·ery form of acute inte!:itinal 
obstrnctiou whl'tlicr outside the abdominal caYity from a hernia, or inside from internal 
strangulation, ilcui:., or other cause; bu1 1 in every case in which they occur, the practi
tioner -;Jioulcl carefully examine the site of e,·ery possible hernia, and not 1rust to the 
patient in any way, as the local are often masked by the se,·crity of the general symptoms, 
and the local cau~c thereby oYerlookcd. 

The symptoms in an "old hernia" are less acute, and are those of chronic obstruction. 

~~;~;.c a:;~i~1~;~1~;~:~~1'~;~11)~~51~s ct
1;,l~i·~~i~~~~~i~-~ti'\~:,~:~~-:~:f:i[:~~i8~~·i:ldm~u;ei~1e~~!1 1:i~~~~:~~1~Z 

uneasirn:~~, such as flatulence, a feeling of faintness, naui!'!ca, and fulnc:ss, with local pain 
in the hernia; the n:u::;ea, liowcYer, will soon be followed by pcrsi:-.tent e1·uc1ation5 1 hic-

!f,'.:;~:l~1:~:~~!:~1~~~~::~i:i£~r:.:i~;,~~1~~~~\~;;~%':~~~::~~~:,:l:!;ci~~~·~~c 5~~:;~~~\:.~~::~,~1 
~~1li~s~)~1;~1~1::~,~~l .. ~~" di~~~:~:·t:~~ ~11'.i1~~n~~;~~~~,0~1~s 1:~~~~~!:f1~ ;;~\101~~\0~~~~~1'a ·~; ~~e <~:~~~·~: 
strangulated for a hundred hours in a man who was unconscious of its prc:;ence till a few 
hours before. 

lf the ob8truction remain unrclie,·e<l the powers of the patient will probably bt•come 

~J~~1~1t~~e~~\1;1~ m.~.i;~e 0:~~:~:~i~~;~:!~~e 1~1~;.ai~si~n~,:~~~1: 11~~'' i:~~~:11~it\~it~ra ~~:~lee~:::~ ~~~1dti~~~~ 
remaining only n:s a pa:;siYe pouring out through the mouth of the intc~tinal content~. 
Pain pre,·iowsly SC\ t'l'e may also suddenly di::sappcar. The collapse, indeed, may be so 



ABDOMINAL TIERNIA. 467 

grrat that the part~ nbout the neck of the sac become relaxed, and tlie hernia may go up 
either by it~elf', or by the gentlest pressure. Now, such ~ymptoms indicate a serious col
Jap~t> or thr general power of the patient as wrll as a def;fruc1ion of the parts strangulated 
in the hernia, sinc·e the reduction of the hernia is loo often followed by a fatal collap;;:e, 
death being usually, under the circumstance~, the result of the shoC'k to the ncr\'ous sys
tem from 1he senrity or persistence of the symptoms. It may, howe,·er,occur from other 
causes, such as gangrene or death of the strangulated bowel, rupture of lhe bowel at the 
line of stricture, fecal cxt raxasation, or peritonitis. 

When gangrene of the bowel is the cause of death, the collapse may he as great as it is 
from shock, although or greater duration. Death, howe,·er, is ~lower. 

Wlien r11pture of Ifie bowel wilh focal cxtmrnsation is followed by coJlapse, it will ha Ye 
been preceded by symptoms of local or general pnitonitis, or by a sudden severe abdo
minal pain; for in nil cases of strangulated hernia, in which any delay in reduct ion has 
taken place, e;ym ptoms of inftamma1ion of the protruded parts, of local peritonitis, aroun<l 
the 11eck of the s<-1<', and suh~equently of general pcri1onitis, will he sure to show themselves. 

Strangulated omental hernia is <:liaractcrized. by the same symptoms as the 
intestinal, though less marked and ncute. The pain is not so sHere, nor the \'Omiting so 
constant, constip;\tion is less complete and insuperable, while the constitutional symptoms 
are also milder. The local dii:.tress is likewise inconsid.cniblc, the tumor feeling harder, 
more nodular, and like to rm ohstrncted hernia, permitting manipulation more freely than 
when it contains intestine. As time progresses, howenr, symptoms of inflammation in 
the hernial tumor will show themselves with those of' local peritonitis, and wl1en these 
appear, they are as se,·ere and cles:tructi,-e as they arc in other forms of strangulated 
hernia. In exceptional cases, however, the omentum may slough . 

A strangulated omental ht:rnia requires, consequently, a~ active surgical treatment, as 
any other, as it leads to the same encl-a fatal peritonitis. 

PATHOLOGICAL CnANGES, TTIE RESULT OF STnANGL.'LATION. 

These are the same when they take place within the abdominal cM·ily as in an exiernal 
hernia, and under both cirrumstanccs, the first effect of thr partial nrrest of the circula. 
tion through the pnrts is congestion-this congest ion being associated with its usual 
accompaniment, se1·ous eff'usion. \\1hen complete arrest h:i s taken place the congestion 
will be more thorough, tile surface of the bowel appearing of a red purple or blackish hue, 

l"w . 2i3. 

Dra.wing4Sl1• (lllrk~U.) 

Elfectsofeevere!trangull\llooofthehowel. 

nncl thr tis:;;ues thcmseh·cs thickened from effusion into their me:-lhe:; or blackened, wholly 
or in spots, by extra\'a~aled blood (Fig. 2i3). " rht>n thl'y hr\\'e been much manipulatt•<l 
hy the 11 taxis," thl! extr:irnsation of blood into the tis,.uts is often \'ery marked, tht:: 
degree of congest ion depending upon the intcm;ity of 1lie strangnlation. 
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'Yhf>n, however, the ~trangufation has been acute or of long toi!:uuling, and an inflrim
matory action been added to that of conge:stion, the bowel will not only be swollen Uut 
:;oft, the natural glistening a<:.pe<·t ~md elasticity of its coats having become changed for a 
a dull appearance and leathery condition . lts serous surface m:~y indeed Uc covered with 
a layer or with flocculi of lymph, or the knuckle of intestine may be wholly or in part 
soft and gangrenous, with ash-colored spots on its surface, and e,·cn perfor:.uions. 

At the neck of the :;;ac other changes will nl!'<O be found, and these depend materially 
upon the cliara.cter and scat of the constricting force. Thu!'<, wlu•n tl1e line of a stran~u 
lation is rigid and lint.'ar, as it is in direct inguinal and ll·moral hernia, the knuckle of 
strangulated bowel, either as a whole or in part, may be rapidly dcs1royecl by gangrene . 
. And when the pressure is more diffused and less rnpit!, as in large ingu inal ht::rnia, ulcera
tion of the mucous membrane at the line of stricture, even to perforntion, is more common 
-the grooved or sulcnted condition of the serous surface in the line of stricture Leing 
found in both. 

" rithin the abdomen every indication of peritonitis from the mere greasy condition of 
peritoneum to fibrinous or even suppurative effusion may be met with. In most cases 
local peritonitir;i will be found about 1he seat of herniH, and in some tile peritonitis will be 
general. The strangulated po rtion of bowel will almost always be found at the neck of 
the sac, if not adherent to it, with more or less matting together of tlie neighboring coil~ . 

That thi!:l peritonitis is to be directly attributed to the stran~ulation of the intestine is 
generally acknowledged, few cases of strangulated hernia remaining long unrelie,·ed with
out local or general peritonitis making its appearance. It is al,.o indisputnble that this 
peritonitis is often a~gnwatcd, and at times caused lJy the reduction of the inflamed and 
injured contents of the lwrnial sac into the abdominal cavity; but to asl:lert with )fr. 
llutchin~on and :\l. Girard, that in the bulk of cases it is the return of the intestine into 
the abdomen that gives rise to tlie peritonitis, is an ai;sumption which facts hitherto 
known clo not bear out. 

\Y'hen the intestine has sloughed wholly or in part and dii<charge<l itself through the 
wound, an artificial anus is said to exist. This re::;ult is far more common after femoral 
than inguinal hernia . 

"-lum the bowel subsequently ulcerates after its reduction, either nt the line of stricture 
as it may in inguinal hernia, or, at the centre of the knuckle as is the more common in 
frmoral hernia, extmvasation of feces may take place, half of t111:!~e co~cs of extravasation 
being either general into the peritoneal ca,·i iy and fatali or local about the neck of 
the sac. 

The following facts, published by me in' Guy'::i Hosp. l fop.,' 1856. on the causes of 
death in hernia, will tend to pron! these points. Out of 17 cases of artificial anus afler 
hernia, 13 were femoral, 3 inguinal, and 1 umbilical. Out of' 15 cases of gaugrenous 
bowel, 11 wi:re femoral, -l inguinal. Hence, out of 32 ca. .. es of gangrenous bowel, :.!-! were 
femoral, 7 inguinal, and 1 umbilical, clearly proving that _qangrene of the intestine and 
urti.firial anus are more common ajler femoral titan inguinal hernia. 

Of JJ cases of hernia in whieh the strangulated bowel was found perforated, JO were 
femoral and 5 inguinnl; in 4 the perforation was at the line of stricture, all being inguinal; 
in 11 the perforation was in the centre of the knuckle, 10 heing femoral. Jn 8 of these 
15 cases extran\~ation of feces was pre\"cnted by inflammatory cxudntion i:;ealing the aper-

~re~he!e11 i c~~s~:,i~!7~' r~1l~t /~~1xf8 ~~~!~ ~~·e t~~~~:,,::u~~1gi~~l~n~~:n~
1;r~~~~ ~~~~r ~e~~1~'~:s~sc~~f 

femoral hernia; in 4 ulceration at the line of stricture was the cuusl:!, all being inguinal. 
From these .fact1; it is e1:ide11t "' tl1at ulceration in t!te line of stricture u·it!t fecal 

extrarasation is more .frequent in inguinal than in femoral hernia, and that when it is 
found in t!te Lauer, -it is generally from ruptw·e of the bou:elfromforcible taxis." 

As a result of a stranguh1tcd hernia, I must ml:!ntion a slricture of' the intestine clue to 
contrn.ction of the Lowe! tlrnt had been strangulated. A unique example of which took 
place in my practire in 18i0 in a woman 1 rot. 52, upon whom l had operated for strangu
lated femoral hernia of thirty liours' dmation, without opening the sac. Convalescence 
followed the operation, but about the seventh week ,·omiting appeared, and death took 
place in the eleventh week from intestinal obstruction. Af'u:r death a complete stricture 
of a knu<'kle of bowel was founrl (Fig. 274). 

The fluid found in the hernial sac varies according to the condition of its contents. Jn 
the eurly period of strangulation, when the contents of the hernia are merely arrested and 
the circulation impeded, si1nple serum will be found. \Yhcn nn extreme congestion exi:oots, 
the. st:rum will I.Jc more blood-.s1ainecl. In even worse exnmples where blood has been 
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extrarn.~atcd in lo the ti ... ~ues, the fluid will contain blood l'lt>ments or blood it~elf. 1\-..hen 
the IH'rnial conten1." are inflmnt!d, flakes or flocculi of lymph will be found floatin" in the 
dark fluid. When the bowel is gangrenous, fretor will be ob:;cn-ed. 'Yhen }>C;foralion 

FIG. 2i-!. 

StrlctureorthesmalllutestiueaJterRtrangulated Uer.ila.. 

has taken place, feces will be mixed with the fluid, and often gas. "rhen the hernial 

~~.1~~:);. ~~.~-c~~i!~1s~ltrnte<l, and emphysematous, the surgeon may ~a!i:ly infer that sphacelus 

Thu~, the condition of the fluid and the external aspect of the ~ac are rnluable aids to 
dingnosis and prognosis in .strangulated hernia. 

THEAT:\IENT OF STRAXGULATEO lTERXIA. 

'Yhen a hernia i~ ~lrangulated, nothing but its immediate re1l11ction sl1011ld be enter
tained. as delay is highl_v d::rngerous. In the surgeon, indeed, it is criminal, since e,·ery 
hour of str:u1p;ulatio11 adds to the risk, which it is his duty to diminish. This can be 
done hy manipul:ttion, or by wha.t is technically called" the taxis," and when this fails, 
by" th(~ operation" of hcrniotomy. 

To aid thr surgeon in the adoption of tllC'se means, the use of an irn;esthctic cannot be 
too highly pmiscd 1 as it contains within itself nil the ad,'n11111ges of cniry other form of' 
tn•atmcnt without a single disadntntngc. It 1·enders !he reduction of a hernia by the 
taxi:-: a genii<•, and comparati,·cly simple measure, and, certainly, a for more successful 
01w than of old. Jt facilitates also the operation of hcrniotomy on the failure of the taxis:. 
lndec<I, in Rlrnngulated hernia the Yaluc of an anrei'ithelic is ~o great that I would urge, 
where it can be rendt'red available, that the taxis should never be employed without it, 
anti, that on the reductio11 of the hernia failing to be aecomplislwd, a the operation" 
Oll,!.!;ht tu be performed. The warm bath, the 3dministration of opium, the injection of 
toba.C('O, the local a.pplication of icC', for stra.ngulakd liernia being, in comparis:on, poor 

~:::' ~::1 •;]~~:~,~;,,~:~~~d;~~~sti~:~i°~:~~::~~:dr~~e:~fo~."~f~,11 ~~-;~:~;1:~~~,;~·,~~1::\~~ 1 ~1,l:::~'l:~~,1 :; ~::~ 
bilical, chloroform, the taxis, and operation, a.re the three ::i;rcat means of securing reduction 
upon which the surgeon ought consecutively to rely. The taxis, however, i.s not equally 

su~~~,.~~~~11\~;,:;·c~~;s:~.r~,,~~t~~i1~'.~;:g~l~'ltl:~IBJ~e~~!a.red11c<>c1 by tlie taxis, a large 11roportion of 

the~e being- succei;sfolly treated with the patient under the influence of chloroform, when 
the taxis without chloroform fails. Strangulated old herni:c are also more successfully 
trf•atcd hy the> taxis than rPcent CMCs, which are seldom red11ced by thi~ method. 

Jn femoral hernia, on tlie contrary, the taxis is not half so snccessf"ul as in inguinal, 
and much more fatal. It is most successful in "recent," whili;t in old cases it sel<lom 
SUCC('Cds. 

Jn umbilical hernia two-thirds of the cases are reducible by the taxis. 

TUE TAXIS. 

1Yith the patient under the influence of an :rn::cstlwtic and pl:lced on the back, the 
Rhoulders raised :\nd the lep;s partially flexed and rotated inwanl-t-in orrler to relax all 
th<' part~ tha.t can pO<i.i>iibly affect the neck of the $aC-the surJ!POn .-.hould steadily grao:p 
with the fingers and thumb of one hand the neck of the ,-ac, :-;o a-: to fix it and a.t the 10:ime 
time to 1)1·c,·ent the contrnts of the sac on being pressed from bulging round the orifict:. 
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Then with the other hand he ~houl<l rais:e the tumor, if large, and gently compress it so as 
to empty it of its l"erou~, gaseous, focal. or ,·enous content~, and thus k~"cn its i.ize. 
Jla,·ing done 1hi.::, he should draw the tumor first to one sill(' nncl then to the other with 
the vit'w of opening the con .. trictecl lower en<l of the strangulatecl gut and allowing the 
contents of the bowel to pa:<s onwards. Ile should rt'mcmbcr that this cannot be affected 
by any dir(:Cl 111·c::;surc upon the hernial tumor itself, but it ma.I/ be by laternl; for if the 
slightest mo\"l'm<•nl of the lower or constricted end of the knuckle can Oe made in the 
dirt.'ction o!' the upper or di:0;tcnded one, the lower opening will probably be freed and the 
reduction of the hernia etfi.·ctecl by its sudden rush backwards into the abdominal ca\·ity, 
when the snrgPon ma.v be as:o;urcd that all is well. But when the tumor has diminished 
in size, and it:; diminution ha-. not b(~cn accompanied by the well-know11 sen:;a.tion, a feel
ing of donbt !o1ho11\d ever n•main in the mind as 10 the re~mlt, since the want of tl1is symptom 
of proper rcrluction should suggest the po~sibility of a rupture of the bowel, or ol' n. reduction 
into one or other of the unuatural pouches which are now known to exi:,;t under certain 
circumstanc1•s at the neck of an inguinal hernia. To facilitate recluction 1 a gentle kneading 
mO\'ement of the fingers at the neck of the sac may be made in inguinal hernia, as. well as 
a stt.'ady traction downwards of the tumor, this traction reu<lering the neck of the sac a 
srmi~hter cl1ann~I for the hernial contents to pass through . "'ith a similar obje('t the 
sac itself' may at times he pinched up with the fingers of one hand and <lra.wn downwards. 
Yiolcnce in manipulation is unjustifiable under all circumstfLnce.;;:, and, in proportion to the 
period of strangulation as indicated by the rnmiting, is the danger increased. Jn femoral 
hernia also it is compara.ti,·ely much more injurious than in inguin~il, for not only m:ty the 
bowel be rnpturcd by forcible taxis (an accident more common in lbnoral than inguinal 
hernia) ('Guy's Hep.,' is;JG), but it may be so brui~ed as to be irreparably injured. A 
prepnration and drawing (Fig. 2i3) in Guy's Mu,:cum show such an cxtraxa.-.ation of blood 
into the straBJ?;lllatcd bowel of a fomoral hernia as to cause its complete death, this being 
clearly due to forcible taxis. 

"'here C\'idence exi1'ts that gangrene of the contents of the .::ac has taken place, or 
whcr1·, inclct·cl, there is a sugpicion of such a result, the taxis must not be u;;:cd . In recent 
or old femoral hernia, wllt're focal ,·omiting has <'Xi8ted for some ho111·s 1 the taxis is a 
dangeruu~ pnwti<'e, and in all ol<l cases it is so unsuccc5:sf'ul th::it reduction by herniotomy 
is a more certain and safe method. ]f there be hiccough. the taxis is inadmissible. The 
taxis irmy succeed without chloroform, but, as a rule, with the patient under chloroform, 
a hernia that is capable or bl:.!ing reduced by the taxis returns on the gentlest manipula
tion, and, whc>n such :l rc.sulL does not follow, force will not only be unsuccessful, but al.so 
prove injuriou~. 

\Vlien the taxis succecdg 1 vomiting usually disappeal's, although it ma.y be kept up to a 
slight exteut as an efti:.'ct of the anresthctic. The abllominal clrag~ing pain will, however, 
bent once relieved. .After the n·duction of the herni:~, a pad should be carefully a.dju:.:ted 
O\'er th~ neck of' the sac to guard against its re-de~ccnt, a.nd, when the patient has a cough, 
the necessity of lloing so is increased, as I h:wc known the hernia dc:'\Ct'1Hl and a. renewal 
of' all the symptoms take place from a want of attention to this point; indeed it is wise to 
adapt a. pad till n tru!'s has been obtained. The patient under all circmnstances should 
b(' kept at rc:>t for a few cl:i.ys afier the reduction of a strangulated hernia. The diet, too, 
should be nutritious but not solid, till the bowels han~ acted spontaneou~ly, and no aperient 
under any but exceptional circumstances should be a(lministcre<l, for the bowels will to a 
cel'lainty act as soon a.s the effects of their i:itrangula.tion ha\·c pa;;...:e<l away, /.\ml they ha,·e 
recowrecl their natural tulle. If, howe\·er, abdominal -"Ylllptom-; appear which can be 
attributed to a want of' the nntuml action of the bowel an enC'ma may be gi,•en. ::ind 
rt'JK':.ttctl with :i<lvantagc when required. S1imula.n1s s.houlcl be tl!~Cd with c.aution . 'n1en 
thr bowels ham acted tmturally the patient m:.\y be pronounced corn·alesecnt, and the 
ordinary diet, &c .. allowed. 

;~~~:.
1

~:~::~:;·i~::i·:.:1:~. ::~::~!·1:~;.
1

'l~~:~'.~\:~'.~~:::;~l~~r:~~~:~:n::~;,i~~:~~:~::i1~:\~,~i; ;!,~~E~,~~ 
influence of lhis drug, rt•duction may often Le obtained by manipula.tion. In the very 
t·arliest liours of str:wgulation, Lefore \'Omiting ha:'! become severe or paF-~ed bcJon<l 

;;r.,~;:~~~:~~'~i.~,~·:1'.l:~~:~::'~'~\~e ;'.:~:~~:.i::i,~;:·~~~~:~~:.~:~l~~;.'.~i~:, ::iil~~~::·~~~~:~~I~~~~ 
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ca"c" of herni:l where the symptom;; are chronic, and dl•lay i.~ n nere~.:.ity or expedient. 
Jn omental hernia also it is particularly rnlun.hlc, :md :-hould be applil·cl O\·er the whole 
tumor in a loo:;e bag. A purgnth·e is never admi~,.ibl e with a ~tranp;ulated liernia. 

'Tlte ta:ris 1vith inrersion of the body, tl1P lezs flt•xetl. pekit:i rai:icd, and 1'houlders 

~~::~~.~~.':::1:~~::,:r.;::f :::~;~~~ :'.:·~:;;~~:~~:~:~1~~·~~.-~'.~
1

,~~~,~~::~:::,~:i:~f.::i,.: ~::,: .. ~~~~:~~:;. 
po!!-ition, and a f'oldcd ~heet plaeed round the abdomen over !he umbili<•ui;;, haw forcibly 
drawn 1hc con tents of the abdomen upwards . Ho1h tht>se method.;; :m .. · founded on the 

~~~;~·~i:le '~'f;.:~i ~!:.~~ r;J\:~~fb1/J ]~1~~~~i~~l~u~'~\1:~;c~c:~:1~0~~111~~; 1~!s 1~~t t~:~1~~:~1~1~:~ ,!:.~ ~~~~~:r~~~~ 
employed, and dl'iuy is dangerous. I canuot rceommcnd tlil'm . 

The taxis ~hou ld lll'\'l' I" be c>mployed for any lengthrnt•d period. " ' ith the patient 
under chloroform, a fomoral he rnia of avcmge Rize (tlt:tL of ::i. walnut) shou ld nernr be 
manipuh\tetl for more than two minutes; half that time, or l c~i;;, is u!'ually suflic icnL to 
effoct reduC' tion whl're it is to be sc>cure<l, while any more pro\011ged effo rt will be injul"ious. 
The taxis should nen•1· be fol'cible. In large femoral hcrn i ~, inl!uinal or umbilical, five 
minutes may po:-;~ibly be allowed; but the quarter nnd half hour'~ m:\nipulation so fre
C(Ut'ntly talkl'tl about, is dani:~l·rous in Llie extreme. In ,·cry large hernia', 1en minutes 
mny be permitted witliout ch loroform, and periods hall' :is long again may pO~:'iibly be 
called for. lt i~ from rhis fact, couplet\ with another, Yiz., that without chloroform twice 
the force is needed, 1hat the use of the a.nrestlietic is to be recommended. 

The reduction of a hernia by gentle taxis with a patil•nl under chloroform is a. simple, 
rapid, rind suc<"C~sful operation. The reduction of a hernia by forcible or Jirolonge<l tax.is 
without chloroform is a dangerous and fo.r Je:'i8 succ<•;;.:;:fu l proceeding. In ft'moral hernia, 
indeed, herniotomy had far better be employed. Lndcr chloroform, the rnxis is almost 
always succes::-f'u l in inguinal hernia. 

'nien the tax.is has failed, nothing but an immediate operation is justifiable. The 
operation is not of i1self' dangl•rous, although the con<liLion 1hat tll·mand~ it is cxeecdin_!!ly 
so. 1t is not, :rnd should not Le regarded as :1 h.:l rc!'ourc·e; for in many cases it should 
lie the first. When a 1mtient is hanging, the first thin::r any one doPs is to cut the rope 
th:u is Ctlll!'inµ; strangulation ; and no other mt.!am; a.re admis;;.ible. 'nu•n a piece of bowd 
is stnmgulatcd, tlw st rangulating medium requires di\'ision LO give iL freedom; the doing 
of it adding nothing to the dangt: r of the case. Tiie danger li es in the strangulation 
which increases C\'Cry minutti. 
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remains now to be described, and let it be repeated, that it 1's to be pn:formed directly the 
reduction of a strangulated hernia by t/;e tan's !ms failed, and, (f cldoroform is used, 
u:ltile tlie patient remains under its 1·1~fluence. To !:lubmit <\ patient to the depressing 
effoct:l of' chloroform to apply the ta.xis, and, on its failin~. to allow any period of time lo 
pa..<l;s Ocfor<.' rc"'orting to hcrniotomy 1 is a practice to Oe condemned-a :second administra
tion of chloroform for the operation lut,·ing no benefici:il influence. It would be better 
for the patieHL an<l far better practice to delay the application of the taxis ti ll chloroform 
c:.111 be obtained, and th<· a.rranµ:cments for operation made', in ca::.e the la.xis fails. 

The objects of the operation arc 10 liberate the s.trangulated hernial contents, 
and, in a general way, to return them into the abdominal cavity, exceptional cn.,es occur
ring in which it is better practice to lea,,e them in the ~ac wholly or in part; and others, 
in which iL is impossible to reduce them; but to the:sc points atlcntion will be directed 
fur1hcr on. 

To liberate the strangulated hernial contents, the cause of the strangulation 
must he di,·i1letl; and, a~ previous ly shown , thi s may be found in the ti~sues outside the 
sac, in the ncek of' the ~ac itself~ or in the contents of the s::te. 

\\'hen Lhe cau~e of constriction is found outside the !la<' as is mnml in femoral hernia, 
the openin~ of lhC' sac is rarely needed, division outside being all that is required. 

Wlil•n tht• neck or the sac is the scat of obstruction and prcvcntg reduction, nn opening 
into it sufllcit•ut to :\llow of its di,·ision is all that is tH~cc<l;~ary. " 1 hen the difficulty lies 
in the contc n1 s of the sac, the surgeon will be reciuircd to lay the whole open, and to 
expo~(' it i11 order to its r~mo\'al. But it should be r1•membl'rrd that the Jcs;;. the contents 

~~~l~~nh~:·;' !~:i~ ~~ ~=~i~:~dc~~:1 ~ec~~~~:~~1~1~i'tl1;~a;i; ~~~Ii~~:(~/ :::e ~i:~rl~;s ~:~ s~~.:~ I~~~!~:, ;t !~~;: 
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i:<: no nee<l of doing more; and that when the division of the nl'ck of 1he sac allows of 
the reduction of the hernia. a greater exposure ot' the content:-; of the sac i~ unnecel'il'iary 
and \\TOil~, for in hernia, as in all .!:iUrgical interference, the surgeon l'hould carry out his 
object~ in the s'.mplest way his art can allow, and should nenr allow him~df to do more 
than the abs;olute 1H:'ce:ssitics of the case demand. 1\lcddlesomc surgery is always bad, 
but in hernia i:; too often fatal. 

The~c rcmark:s, howcn.!r, are only entirely applicable to c:u;es of strangulated hernia in 
which the whole contents of the :;ac are reducible; si11rc when some portion remains 
b•hind. a fceliHg of doubt may at times n.!maiu as to the thoroughncl'is of the reduction of 
the strangulated portion or the condition of wha.t is left, and. under th<.'.<:C circumstance~, 
it is usually :ulvisnblc that the sac be opened aud explored; p·t it is better to do so after 
the partial reduction of the hernia., when, in all probability, the strangulated bowel has 
be('n reduced and is con~cqucnily out of harm's way, than with the whole contents of the 
sac in sitO., aud when they may be exposed. ''rltcn the !terni'ct cannot be reduced wit/tout 
opening tlie sac, the whole must nece~sarily be explored. It. will thus be seen that ihe 
question of opening or not opening the sac resolves itself into the nece~sities of the indi 
vidua.l case. 'n1crc reduction can be effected without it, tile'' minor" operation is suffi
cient; where retluctiou cannot be effected by the" minor" the ''major" operation must 
be performed. 

The surgeon who opens the sac in every case, clearly oftC'n <lO<'s what is unnecessary. 
He who opens it only when reduction cannot be eflCcted withoui so doing, or when any 
uncertainty exi8ts a" to lhe condition of the parts contained in the sa(·, is free from such 
ml error, "and although we dare not venture to say that some of tile fatal cases which 
have occurred after opening the sac might ha,·e terminated <litforenlly h:ul it not been 
incised, we do not hesitate to affirm, that the untoward circum.;;tanct's stated as likely to 
happen when the sac is not opcnNI, lm,·e not occurred" (Birkett). This view is supported 
hy my analysis of l 2G fotal cases of hernia ('Guy's Rep.,' lSJG) in which I pr<n-ed that 
in no single fotal cn~e could the opening of the S:\C have had the slighte:-i influence in 
retarding or 1we,·enting the fatal result. a.s w1•1l a.s by my twenty-two years' experience. 
The sur~con who ath·ocates the major opera1ion, in mo4 cases will try the taxis, and, I 
take it, is alwa.ys wdl pka:;ed to e.fect the re,luction of a hernia by such means. The ope
ration of licrniolomy '' c•xtcrnal to the hcrninl s:\C" differs only from the l:lxis in the skin 
wound, yet in wl1at way the necessity for that wound rendC'rl' the taxis an unsafo men.sure, 
it is difficult to conct'i\·c . 1t would be as reasonable to l'i.'ject the administration of chlo
roform for the renewed application of the taxis in cases where it had failed to reduce the 
hernia without it!' aid, n1:-1 to say, that becau:o;c the taxis had foiled and a cutting operaiion 
j-.; demanded, the ocular inspection and manipulation of the stntngulatcd and therefore 
already injured bowel is required. To argue that tile liberation of a strangulated bowel 
is not complete until it has been carefully examined, and that moreover without opening 
the sac, a hernia that is strangulated by omental or other adhesion:;. or by the neck of the 
i;ac, may bc redu('ed, am objections which, if applicable at all, are a:s forcible against the 
taxis as any opt:rntion, and arc indeed of little weight. 

The operation of lil'rniotomy without opening the sac, hns been ably advocated by 
l">l•tit who fir::it adoptl'Cl it in 1718, by ~lunro in 1770, Aston Key in l 33, Luke, and 
other~. 

So far as stalif:.tics ar<' of' value towards the !';Olution of this mfLlter, they are in favor of 
uot openiug the ~ac . Thu~, out of j\) cases of slr:\n~ulate<l femoral hernia operated upon 
at Guy's Jlo..;pitnl in eight ycal't'. in which the sac was opened. the mortality was JO per 
cent., and, out of -15 cas.cs in which the sac wa.s uot opened it was only 30 per cent.-1he 
~:)~~;~~;~~~ between the two cla.s.scs of cases being iO per cent. in frwor of the minor 

Out of 35 ea~cs of inguinal hernia in which the ~nc was opened, GO per cent. died, and 
out of \J in which the sac was 1101 opened, two, or only 22 pt.:r cent., died; the difference 
bet\\'l•en the two l'la~:'it',.;; in inguint\l hernia being IO per cent. in ftwor of not opening. 
But it mui;t be rt'memlwr<:cl that, m; a rnle, the cast'S in which the sac was not wcl'C of a 
more finomblc kind tlmu those in which it 1cas opened. 

Jn umbilici\! hemia it it; a rare thing, howe,·cr. to s:wc a patient after opening the sac 
and cxpo:-;ing its content;;, though when this is not done, a goo1l re!'ult may be looked for . 

'\'henc,·cr the taxis is applicable to a strungulatNl hernia and faiJ,. 1 herniotomy without 
opening the ~ac is applicable, and, whel'e reduc1ion is efl\.->ctecl nothing more is needed. 
'niere reduction cannot be eftCcte<l, or a doubtful :o;omerhing remain;; in the sac, where 
the contents of the sac han~ not gone back with their normal rush, or the symptoms per-
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si~t, and any doubt about the rondition of the part~ at the neck of the i:o:ac is raised, an 
exploration of tlic Fae and its neck is alJ,..olutcly nec<·sFnry. 
"~hcnC\'Cr the ta.ris is i11applirable, that i~, when the ~trnngulation has been of long 

duration, the ~ymptoms :;evere, fecal vomiting pcrsiMcnt, and the local as well a-= :rcne
rnl ~ymptoms indicate the probability that the strangulated p:;ut ha~ died or is dyinµ:; 
whene\·er, moreover, during the applic::uion of the taxi~-by the suddl'n collap-.e or yield 
of the tumor without its reduction-the fear is excited of some rupture of the bowel 
lrnl'in~ tuken place, herniotomy by the minor operation is inapplicable, and the sac must 
b(' laid open . 

The operation itself.-The patient h~wing been bron)!hi undt•r the influence of 
chloroform, ~hould lw plated with the shoulders ~lightly raiH·d, :tnd the lrncc.s flexed upon 
a pillow, then the integument o,·cr the seat of' hernia :lhould be shan~d of' all hair; an 
inci !'ion cnn then be made O\·er the nrck of the sn.c, ti.at is, in inguinal hc.•rnin, along the 
line of tl1c i11guinal canal, from the intcrna.I to below the extl'rnal ring; in femoral, o,·er 
or on the imwr side of the crural ring ei1ber in:\ \·cl'ticul or oblique direction in the course 
of J>oupnrt's ligament, the former bei11g preferable. Jn this i11ci8ion ull the soft pnrts 
shonld be cut through co11sccutively down to the sac, each lnycr of tis8ue being di,·ided 
tlH' full exfC'nt of the wound, while all ,·cssel:; as they bleed should be twisted. 

·w1icn the i;:ac has bct,n rxposcd, the sent of 8tricturc outside its neck must be felt for 
with thC' index finger, and, when felt. a director may be c:wcfully pai;sed Lenea.tl1 it, Aston 
l\ey's director, shown in Fig. 275, being by far the best. 

F10 . 275. Fio. 276. 

Key"adlreetor1>auedlieue11th the11eatofdrictureor 
ta •trau~ulated femoral hernia out!ide the.ae beneath Drawing to Illustrate the relative po ltlou of all tlie 
tlieraaciaproprlll. Jakeu frolllliisworkou•lleruia.' abdomlualrh11;•frowwi1biu. 
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nxoid thi)ol, the M.c mny hr nipped between the thumb and fin~cr, or i::t•ized with forceps, 
and, l)('ing ~lightly raised. opPned with a scalpel applied laterally. Through this op<·ning 
a director should be pao;;.;;;ed, its point being kept clo:o;c to the walls upwnnl.;; towards the 
neck of the s:ic, and downward~ towards the fundus 1 the sac being di,·itleil upon it with a 
bistonry of the imc. The C'Scape of fluid usually indicates thr> opening of llw sac, and the 
character of the fluid the condition of its contents. But fluid dol'.;; not always run away 
when the sac is opened, and at otlier times the e~capc of fluid from a cyst on the hernial 
tumor may mislead. The ~ac ha,·ing been opened, its conH'nt.;; should he examined, and 
in doing this the utmost gentl~ness must be employed. "'hen a. knuckle of intestine is 
pre~cnl, and is neither gangTenous nor perf'ora.tccl, the n.hdomi1ml C'twity is its best place. 
It may he black from con~estion, and spotted from ecchymosis; it may be granular from 
lymph, or C\'Cll covered with faJ.1:;e mernbrant'; hut, as long as it pOSS{'sses its living resili
ency, is not fetid, flaccid, like wet wash-leather, rnptured or perfOrated, it should be 
returned. 

"'hen a large quantity qf ·i1y'ured intestine is found in the .<:ac, it had bclt(' I' be left, the 
surg<·on simply relicYing the constriction by the cliY i8ion of tlw cnu.;(• of' strictmc, a.n<l this 
ought to be done with the utmost care. The director, when employed, should be kept 
C'lo~e to the walls of the sac, and ~uidecl by it tO\\'Jtrd;;; the mouth. Its point should be 
carefully kept awn.y from the bowel, and not introduced further into the abdominal Ca.\'ity 
than lo in:'iure the ~afo di,·ision of the .<:iricture, and, when the knife is passed along its 
::?:rOO\'e, the finger of the operator should c:iref'ully press the strangulated bowel away from 
it in onler to protect it from injury. The finger, howc,·cr. is the best director; and 
shoul<l be introduced to the n('ck of the ~ac, with the knifC upon ii, ha,·ing its side pressed 
into lhl' pulp of the :;oft parts. Both ha.,·in~ thu'1- l'l'aC'lied the neck, the knife may be 
carefully tunwd upwards an<l the tissues divided, the point of the finger mea:;uring the 
extent of the inci~ion. 

"'hen a herniotome such as that figured (Fig. '277), is used, no Jircctor need be 
employed. 

"'lien the intestines are adherent to the sac or to one another by filamentous or soft 
· adhesions, tl1esc may be divided, though such arc only met with in recent hernia. The 

fiLrous adh1•sions of old hernia! had better be left alone, and the hernia con:sidered as irre
ducible, the surgeon being sati~fied, under these circumstances, with cli,iding the strictur~, 
and thereby relieving the strangulation, but not :.~ttemptin~ its reduction. If a fresh 
piece of bow1'i comes dow11, this should Le reduced, but 1!1e old hernia 0111!'ht to be lcfl. 

The strangulated intestine, t1nder all circumstances, should be lwncl lcrl with extreme 
delicacy. .Any drawin.<J dow11 of its neck to examine its condition should be avoided, 
since such an act can do no good, but often docs m11ch harm, in tearinµ: t\way ndhesions 
that would have !"ealed an ulcerated orifice, prncnt('d extrava~ation, and as~i~te<l repair. 
An,y i11trodurtio11 of the.finger into the abclomill:tl cavity i:;; a\:"O to be co11dcmned, sa\'e 
under exceptional condi1ion~. "'ith the careful return of the bowel to thC' neck of the 
sac, ~urgical interference ought to cease. The surgeon ma.y .<:afr-(y him~elf' that such an 
end has bei•n obta.incd wi1ho11t probing the ahdominal ca\'ity with his .fin~<>r, and thus 
risking life by tearing away adhc:-:ion!", and undoing in a moml'nt wlmt nntnrc by her own 
proccs~es had probahly bt'cn atkmpting from the firiit pniod of strangulation, to shut out 
from the general abdominal c:n·ity what might pro,·e injuriou:-; :ind dangt'rou!' to life. 

"'hen the bowel is dead, as indicatf'd by its tlac<'idity and a-.hy color, all thought of its 
reduction mu!'t be abandoned. The soft pa.rts con!ring in the s:l.C with the sac itself, 
should be freely laid open, so as to t'xposc the whole sloughing ma":-<, nnd tl1e intestine l~ti 
to nalllre, to pas" into what is called an H a1·titkial auus ." The 1wck of the sac may, 
howe"i·r, be carefully diviclNI, not, howe,·cr, with the \'iew of rt'lie,·ing- the strangulation, 
for the gut Jinxing l>c('Ome gangrenous, no strangulation exists, but with a. view of allow
i117 tlu: intc~tinal l'Ontcnts to c:;<·ape when an external opl•ning- takes place, n.ncl should 
lifo he spared, for the subsequent retraction of the bowel toward~ the abdominal ca,·ity, to 
effcl't :i natmal cure. 

No free inci:.;ion into the gangrPnous bowel, no stitching of' the intestine to the margin 
of' the wound, is required, as fece::; will soon find their way throuµh the OJHming that has 
bf't:"'n ma1k by the artifieial anus, and the 1rnrgeon may be certain that within the abdo
men, sufficient repair lms go1w on to fix the intestine that had been str:mgulated to the 
i1eck of the MlC, and tlm:; pre\'enl its immediate rctraetion; for it lllll"'t be remembered, 
that as time goes on, this r{'tracling process is prceisl'iy that which nature adopts to pro
cure a spotn.neou~ cure of' an artificial anus. 

"'hen the bowel is perforated b9 ulceration or rupt1tred, and tl1c opening is not 
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huge, the neck of the sac must be incised as in an ordinary ca...:;:e, and the inte;;tine that 
appears reparable replaced, thP perforated or ruptured portion being left al thP mouth of 
the f'ae. When the rupture or perforation is ~mall, there is no objcclion to the ,.urgeon 
placing a ligature round the wom11l nn<l replacing the gut in the orifice of the ,:ac, for plas
tic ly111ph will probably be poured out within a fow hours, and the parts scaled from the 
abdominal cavity. 

\\'hen tlte bowel is in a do1ib~ful condition, and the su rgeon is not certain wltcthf'r he 
can filly it is irreparably dead, or g?ing to die, the abdominal cavity is still it:; b("::.t place, 
when it can be returned. _\. .. ton Key adrncatt'd tlii"i plan nl'my years ago, and modern 
exp<•rience has not dispro,·ed its value. "The danger of abdominal exrrarn:-;ation 'will 
not be increa~cd by replacing the injured bowel at the neck of the sac i for, should 
sloughing of its cOl\ts Pnsuc, the slough may be walled in by adhesion of tlw surrounding 
periloneum and fcct~l cxtr:wa~ati ,m be prevented." (Key,' Guy's Rep.,' 1812.) 

1n an inquiry in IS.JG into the cat1.SPS of' death in hernia founded on an analy~is of I.56 
fatal ca'Scs, the same conciu'lion was arrived at. The weight of evidence led m~ tlwn to ex
prc~s the opinion that there is only one condition of' intestine in which its reduction to the 
neck of the sa.c is not advantageous, and that i,;, when it is decidc!lly 1·upt.ul'CJ by ~a.n 
grcnc or ulceration, my own lll'.tterials tcnrling to support the opinion of Mr. Ar.;ton Key, 
as stated lO the writer in HH9, ·· that in all conditions of the intestines, the abdomen was 
their right place." 

l\Ir. Uutchin ;;;;on, who beliC'n:s peritonitis to be the clireet result of the reduction of an 
injured bowel into the abdominal c;wity, achi!:>l'S in all ca:.-<•ii that the clama~ed gut, if 
found in a bad condit ion. should be left in tl1c o:ac i while Dr. G irard goes further, athis
ing the contents of the hernia, under all circnmstances, to be l ef't~thu surgeon content ing 
him:;clf Ly freely dividing the st rictln·e. l cannot concur in this practice, nor with the 
principle on which it is bal:'lcd. 

" 'lien the contents cannot lie returned on account of afllwsions1 the neek of the sac 
should be incised and the ca,;c left to nature . In large umbilical ht>rnire also, this practice 
is valuable. 

Wiien omentum is frmnd in the sac with intestine, ancl has only recently cle,cendecl, it 
may be returned . 1\~hcn it ha.<: been down for some time, is irreducible, and i:'i only a 
small piece, it should be left alone; the Oml'ntum, doubtle~s, often acting- as a plug to the 
orifice of' the sac. \Ylien it is diseased or in large quantitic~, it shoultl be ligatured in 
two or more portions and cut off--the ligatur·e$ being applied as near to the neck of the 
sac as possible, care bl•ing obse 1· vecl not to disturb the parts at the neck. 

Simply to cut off the omentum and to tie or twist the vc;;.sels is ri:-;ky, the omentum 
always being highly vascular, a.nd small vessels being apt to bleed much ; indeC'd, cases 
are on record in which a fatal hemorrhage sup(•n•t•1wd afrcr this prnctice. \\'hen diseased 
omrn1um is left in the sae, prolonged suppuration often follows . \n1e111.-'\·cr inte,,tine and 
omentum arc found together in a hernia, much care is required. Tlw intestine i~ gene
rally 10 be sought for behind the omentum, but i:; oftt•n wrapped up in it, and, in not a 
few cn~c~, CO\'Crcd by an omental :-:ac. Under all tlwsc circumstances, the inf(•:-;tinc should 
be cxpo~Cll and l'<t.refully reduced, care being takc>n that no ::dlwsions at the neck of the 
sac or no bands Lin<l the bowel down to the om"nt.um theteby keeping up the stmnguln
tio11. An omimtal sac is on no account to be rC'tu rnecl into the abdomen unopened. 
Onwntal sacs are generally found in femoral hernia. An interesting paper by ~Ir. Prcs
colt llcwitt (' l\led.-Chir. Tram;.,' 18'4.) may be rcfcrrc (I to on this subject. 

Ai-,'l'EH-T1u:.\.nrnxT.-\\'hcn a hernia has been returned into the abilominal CaYity, 
the more the case is left to nature the better. .Afil a. matter of precaution af'tt·r the op(•ra
tion, as after its reduction by the taxis when the wo11ncl has been brou~ht to~cther with 
strapping or suturt!, a pad may be adjusterl over the part with a spica bandag:e (Fig. 278). 

A suppository of half a grnin of' morph in or more should be at once introduct!d into the 

:~~:\~~:! :~:·dti~~I~~~~\~~ / ~o ~~1~1~~~L\: l~~\~l~~~~ r~~ii ;: ~~:~~~:~,r 1!:1 t11t~~~~:~~~liia;~ :! 1 ~~~k ~.~~ b ~0~11:·•;1~~11~~ 
the b1•ttC1'. " ' hen the powers :u·~ yery feeble, brandy, soda-water, and ice may be gi\'en 

~~L~t:i!ii~if:~:j~:~i,~~~::.f~::~::'.1f,~:ii:~ ;;.~\I~,~~:~'.~:~· \i.~:~i,~~:~~~:~;~.~~:'.:~;~::f ~)~~:~:2~: 
On the second day the wound should be dre~sed 1 water dresi'ling b<>in;:?: all that i.::; u,,;ually 

rcl1ui1·ecl, the lower end of lhl' wound Ueing left open f'or the escape of' cfo.cltargc. Should 
pain continue and symptoms of peritonitis appear, the opium or morphia suppo.::>itories can 
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he rC'peat<'d twice n day or more frequently; i11dee1l, the patient sl10uhl be kept undt>r the 
gentle influence of opium till the symptoms are relie,·ed; hot fomentations should nl~o be 

applied to the abdomen. Purgati\'es ought ne,·<•r to be :tinm 
Fio. 278. if tlw bowel has been bruisetl or otherwi~e injured hy its <;.tran

gulation, for as soon as it has reco,·ered its tonr, its 1rntural 
action will return, any goading of it to action by medicinr 
doing much harm. "A bruised bowel." snys Aston Kq 
('Guy's Rep.,' 18-12), "is placed hy natm'C' in a state of 
rest; the exhaustion of the ner\'ous energy of the part dimin
ishes in the muscular tissue the ditl-po~ition to contract. Such 
inactivity of the bowel should be encouraged and not llncorted 
by irritating purgatives. The surgeon's t1nxiety to procure 
stools should yield to the evident nect•ssity for time being al
lowed for the restoration of the natural powers of the injured 
bowel. " 

Three, fh·e, ten, or even twC'nty days may be allowed to pass 
without any action of the bowels, without anxiety or witliout 
purgati\·es, so long as no other indications of mischief :<how 
themseh,es, but during this time only liquid food is to be 

Svica Laudn;o. gi,·en with stimulants as may be required. \\'hf'n some 
local distress is present, which the surgeon can fairly attri

bute to the con~tipation, an enema of gruel and olive oil may be adminii;;tcrt:d, which 
may l>e repeated if neces~ary, such a simple intestinal stimulant being usually sufficient to 
induce the bowel to act should it ha,·e reco,·erecl its tone. "'lien the bowels ha,·e acted 
natumlly, convalescence m:~y be declared and the usual diet allowed. 

~\ny \'iolent action of the bowels soon after the operation must be watched with anxiety, 
and in the agt•d it is too often followetl by a fatal collapse. \\rhcn too profuse it must be 
clieeked hy opium. The patient on no account should be allowed to get up and walk 
until he has bt•en fitted with a good trnss. 

Jt occa.i;;ionally happens !hat, after the reduction of a hrrnia by opera.lion, the symptoms 
of strangulation persist, a.ncl the t:'urgeon is in doubt as to their cause. Under these cir
CUl118tanc{'S, the wound may at times require reopening, and the parts at the neck of the 
sac re-explored, since the case may be one of those or" displiiecd hernia~" to which atten
tion is now to be drawn. 

As a ru le, howc,•er. the persistency of the symptoms is due to the obstruction caused 
by the injured bowel, or to the ana:sthetic. 

"~hen the bowel, however, has not gone up at the time of the operation with tlw u<:.ual 
rnsli. or the surgeon has any doubt in his mind as to its right reduction, the wound should 
b<' reopened, tlie utmost caution being obscrred by the surgeon in examining the parts 
about the neck of' the sac. 

l\lt;LTIPLE IIEHXJJE . 

'nien t1l'O or more hernia?. exi:-t with symptoms of str::mgula.tion, thC' one thn.t on careful 
examination appears to be the most. tender ought first to be explored, and should this 
operation not give relief, the second should be treated in a like manner; indeed, if no 
relief be giYCn by the second operation and a third hernia. exist, it should also be explored, 
for it cannot be too often rcpcaLCd, tha.1 the operation is not one of danger when compared 
with the ncccs~ity of the case that demandl'! it. Dupuytren in hi:;' J .... e<;ons Ornles' has 
recorded i::uch ::i case. Jn the third part of' my' Clinical Surgrry,' p. :lO 11 I ha Ye like
wise recorded another in wliiclt )fr. Cock was the operator. Tlw patient was n man rel. 
70; the left side was first explorc<i 1 but as tlie symptoms continued the right was opr•rated 
upon twelve hours later. Both hcrni.-e were old inguinal, in both the sac was opened, 
and recovery took place. Jn the case of a Jewess, :.ut. 301 1 was called upon to sec. with 
douLlc femoral herni:.u and umbilical, I opernted on this occa,:.ion upon the right f'pmoral 
for :strangulation, :ind a year later upon the umbilical with success. 

DISPLACED lJ EHXLE . 

:No ca~e!'I demand closer attention than thcs.e. 'Yhcn understood and appreciated they 
may be !mcces:-<l'ully treated, and when misun<ler:<too<l they are ~urc to be onrlooked. 
Hence it may be :icceptccl as a fact, that a strangulated hernia with its ~ac may be bodily 
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red11eed within the abdominal ring and behind the abdominal parietes, the intestine being 
still held by the neck of the sac (Fig. 260). This form wa" fir~t dc~cribcd by the l"rem:h 
wrilers as "reduction en bloc," or "en mas8e," and by )[r. Luke in this country (' )fed.
Chir. Trans.,' 1813). The majority of cases reputed 10 be of 1his nature arc, howenr, 
probably cau!'e<l by other les ion~ of the sac, an<l the crcclit of having made thii. out is due 
to )lr. Birkett, in an uble paper read bt!fore the l\Ied. Chir. Society in 1859. lie 
de:->cribes three forms, though his ob~crrntions apply only to inguinal hernia. 

It would nppear, therefore, that there are four ''arieties of cli~placcd ht:rnia. 
]n the first the str:rngnlatcd hernia with its sac may be bodily reducl'd within the 

nbclominal ring and behind the abdominal pnrietes, but it is only to a fomornl hernia that 
thi:; accident <'an occur. Jt is lhe true•• redu<'tion en biol'," or" en ma"!"e," of the French 
writers and of LukP. Such C:l!"CS are, however, rare. Jn November, 1871, I had this 
fact dl'monstratcd to me in a ca:3e I was callt'Cl to see by Mr. Berry of Pcntonville. It 
was in a huly, ::et. 61, who was 8aicl to ha\'e been ruptun::d for ycal'S, and had worn a 
truss. When I £;aw her she hncl been Yomiting for a Wt:t!k, n.nd a ten:se fcmor:tl hernia 
cxitited. Under chloroform, I cut down upon the sac a11d divided the neck of the crunil 
ring, n.nd on attempting l'eduction of the sac's co111cnts by gentle mn.nipulation, to my 
::;urpride the snc with its contents suddenly disappeared into the abdomen. By a litile 
abdominal presf'urJ it was made to renppl'al'1 and it did so in the sam(' sudden wny. A 
second attempt at the taxis was followed by the same rc1'ult, and renewed lH'f'~surc. upon 
the abdomen with a like reappearance. For the sake of fully satisfyiug myself and my 
medical fri<'n<ls of tlu• nature of the case, I reduced the hernia en mrts:ie a third time, and 
then found some little difficulty in securing its rea.ppearmll'e. " 'hen I did so, I took hold 
of' the sac with my forceps, carefully opent-d it, and expm:cd the bowel without letting the 
sac go; 1 then diYided its neck by a hcrniotome and reduced the bowl'!, keC'ping the £;ac 
well down. On the second day the bowcl:s acted, but the patient suh•equt!ntly died of a 
low form of peritonitis. Jn this case the whole process of' reduction en masse was demon
strated most clenrly, and it compelled me to ask the question whether the :-ame rl'sult 
might not h:we taken plarl' had] attempted its reduction by forcible rnxis without opl'm
tion, since the facility with which the sac passed up witl1in tl1e crnral riug wns bOmetbing 
startling. 

In Prep. 250330, Guy's Hosp. Museum, this accident may be seen. It was taken from 
a woman ret . .58; and my friend ~Ir. H enry l\lorris showed a ~pecimcn illustratiug 1!iis 
fact at the Pathological Society. Vide 1 Trans.' for 1871. 

Jn the second form the neck of the sac becomes detached by force from the internal 
abdominal ring, and pushed upwarcl:s beneath the ab<lominal walls, the intestine within 
the sac being st rangu lated hy the orifice of' the sac. This variety is illustrnted by diagram 
266, and still better in l•\Q;s. 279 and 279A, which I ha,·e copied from pa~e ·18G of tl1e 
first vol. of the' 'Medical Gazette,' published in 1828. The case formed tile subject or a 
lecture by Sir Charle:i, then )fr. Bell. It occurred in a man, ret. 47, who h:'\d been the 
subject of n right scrotal ht:rnia for twenty years, which lmd come clown and become 
strangulated three days before, hut had been reduced, or rather made to disappear. The 
symptoms, however, continued, and death followed. During the last twenty-four hours 
of the ptitient's life the hernia came down repeatedly during the <lay, .:ind was each time 
reduced with great farility. 

After death the hernia was found to be in the :-crotum, strnn~ulated and mortified (Fig. 
279). On applying pressure to it "the intestine could nry easily and effectually be 
pushed through the external abdominal ring, so as to be hid from sight. On looking- to 
the inside, howeYer, it Wf\S seen that the pot·tion of gut hud carri<'d tlie neck of tl1e ~·~c 
before it into the ah<lominal cav ity B, Fig. 279; an<l the duplicatun: of peritoneum wl1ich 
hung upon the inside of th~ neck of the sac being unfolded, had formed a new sac for the 
inte.stine in the inside of the abdom inal muscles. Thus Ll1e fold of intci:itine was pu,hcd 
through the external ring1 through the spermatic canal, and through that 1.art which is 
dl'scribed to be an internal ring (but of which no trace could be 8Cl'n), and was reduced 
within the abdominal muscles but not within the abclomimtl caYity," the neck of Iii<' t<ac 
sti ll grn5ping the included portion of gut (B, Fig. 279A). Tlie hernia was al::;o clearly of 
the congenital form, l\lthough it had not descended as far as the testicle. 

The two drawings (Figs. 279 and 279A) and descriptions arc gi,·cn as originally 
described by Sir C. llcll. 

This case I Juwc clc:;;cribcd somewhat fully, as I belie,•e it to be the earlie:-t on record 
in which this ncciclcnt hns been clearly made out. In it the neck of' the sac had c,·i<lcnliy 
been pushed upwards within the internal ring with the strangulated bowel. 
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In the tllirrl form (Fig. 267), "as the effect of forciiJlc and long-sustained compre~sion 
of the hernial tumor, the delicate serou::i meml>rane of the i;;ac is rent, burst, or torn, and 
the hernia makes its e~cape through the aperture into the sub-serous connectiYe ti~sue; 
its cour.se out~ide the peritoneal :me is adrnnced by continued pri:ssurc; and detaching the 

FIG. 279. FIO. 2i9A. 

DrawlngillualrntlngtheRecondvarletiesof displaced hernia 

A. A portlonofthea\Jdo1n\ual muaclets,whbtheperi

toneal l!uln~. 

:: ;~1= :;:~i:f:lated fold or lutesth1e. 

The dark lines at thenrck of the He represent 
1he dup\lcarnre of the J'eril'1neum. which 

~:::8~i1;1:r::~:~ ~:~:::dam l'or containing the 

A. Peritoneum 1iulngtheabd11minal parietes. 
B. The tumor formed when tbestraugulatcdlnte&t!ue 

waa 11Ml1ed through the ~permo.tlc canal into tbeaae 
formed byperitonl"umlnthelnslde 

C. The u1pcrlor 1•ortion or inte~tine. 
D. The lurerlor. 
E. The~crotal hernlaluc. 
F. Tbeteaticlc, with the •aglnalcoatopened. 

connections of the neighboring peritoneum, it forms for itself a pouch between that serous 
membrane and the internal abdominal fascia ."-BIRKETT. The po::.terior part of the 
neck of an inguinal hernial :o>ac is the usual seat of the rupture, and the position of the 
artilicial !:'UC is downward~ and outwards. The •1 congt:nital" form of hernial sac is also 
the more liable to the accident (vide F ig. 280) . 

Fw. 280. 

Third \'ar\ety. 
Intentltia\ hernia with ru11tured neck or hernial ~ac. 

The indications of the accident ha,·ing taken place are n~ follows: I give them in 
Birkt:tt':s words-11 The tumor bccome1' flaccid, and, therefore, smn.ller; the bulk of the 
tumor i:.lowly diminishes as the pre8surc is continued, until nt last very little, if anything, 
can be f'clt, but the s11r9eon has failed to experience t!tat sudden jerk so characteristic of 
t/1e escape of the !tenzia from the gripe of the mouth of the 1:1nc, as it enters the abclominnl 
caYity. Af'll•r the cffi::cts of the cl1loroform haYe pn~.:icd away, all the symptoms of the 
stra119ufoted bowel recur, and, perhaps, with incr~nsed force. Even the tumor itself may 
reappear aml recede on the application of slight pre~surt>." 

""hen thi!' condition is found, there is but one form of practice to follow, nnd that is, 
the exploration of the ~ac. At its neck two orifices will be found, one dipping down into 
the artificial ~ac, and rhe .;;,econd into the abdominal cn,•ity; from the latter, the bowel 
will be !:'cen to pnss through the former into the artificial sac. The surgeon must then 
draw out the bowel from the ~ac through it~ false orifice, and h:wing freely divided the 
true neck or a\Jdominal orilicc of the sac, replace the intestint:, and 1

• the exercise of great 
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care and caution is nE>edccl to prevent the entrance of the hernia once more into the 
abnormal space outside the peritoneal ca\·ity."-Brn1o:TT. 

In the fourth form, an intermuscular, interstitial, or intra-pa1'ietal sar has aJ,.o been 

~~~~::!~~~~~~~~~;~~;.,~~:~~~;if 1:,:~i.~i:x;:~~)~i:;~g;ti'.~gu~·;:.~~;;;:;~;:1~~~;,f :~~;;1~ 
in front of the external oblique muscle beneath the skin . Birkett refcri; to a case recorded 
by Scarpa, and to a S('Cond by Dr. Fano. Jn some ca::-e:;:, the sac extends to the ii inc fos:;a 
and rests upon the iliacus mu:;:cle, between the internal abdominal fascia and peritoneum; 

~~[i~if:~~~~f~~~l1i'.~~]~~i~~:~~~gi~;~~ 
Guy's, but the man had pushed it up by 
manipulation after a little trouble, though F'w. 281. 
it did not go up as usual with a rush. Af
ter its reduction, \'Omiting appeared and 
local pain, and in this conc.lition he was 
admitted into the ho~pital. 

When I saw him all the symptoms of 
strangulation were present. ~o hernia 
was down, but there was somP fulness at 
the internal ring, and abo\"e this towards 
the crest of the ilium, a tense globular 
!'welling could be felt. This swelling I 
explored, and having laid open the in- Drawing lllu~tratlng the fourth -urlety or 1u1ra paridtal 
~uinal canal I expo::.ed the empty hernial form ofdl!!plaeed hernia.. 

sac ( O, Fig. 281 ), with the testicle, show
ing that the hernia was of the congeni tal 
form. I then passed my finger into the 
internal ring and ca.me again8t a knuckle 
of tense di:;tcndccl inteslinc. I enlarged 
the opening and thi s intestine at once pro
truded which wa~ of' a dark color but sti ll 
glistening. Jn following up this intention my finger passed downward:. and outwards 
into a distinct cavity (C, Fig. 281), filled with bowel, but which wa::i not the abdominal 
rasity. 1t was. a di!';tinct sac, with a smooth surface, and nbout tl1e s ize or an tgg. At 
its upper surface, it communicated with the hernial :;ac, and nbon· thi~, with the abdomi
nal cavity. 1 theu increased the orifice leading into the abdominal cavity, drew out the 
strangulated bowel from the intra-parietal sac (C, Fig. 281) and returnt:li it into the abdo
men. The sac was clearly placed below the internal ri11g nml between the abdominal 
mu~cks and pcri1oncum. The man died from peritonitis on tlw fourth day, his death 
allowing me to take the very excellent preparation from which Fig. 2Hl has been taken. 
The ca.se was clearly one belonging to :\Ir. Birkett's third form or my fourth, an intra
parietal :o:ac (Fig. 281, C) existing below the internal ring. 

The di:rnppearanec or the tumor without the charnc tcristic jerk and the persistence of 
the sympto1m1 indicatl! all these forms. The trcu.tmcnt in all is the same as that descl'iLcd 
in the third form. 

Prognosis.-As the dnnger of a strangulated hernin. dept>nds upon the amount of 
damage the intestine has sustained Ly the st rangulation , so the amount of damage the 
bowel has rcceivccl is to be measured by the intensity of the strangulation and the le11g1h 
of its duration. A tight unyielding strangulation, such as u:sualty exists in a femoral or 
in a direct i11guinnl herni:1, dot~ more harm in a sl1 ort period than a Jes~ tig-ht and more 
yielding cou...;trictiug force, such as is met with in oblique inguinal hernia, in a longcL" 
period; violent taxis adding materially to the danger of the cas('. 

The existt: ncc of pcritoniti~ before the reduction of the hernia is alw:~ys an unfo,·orable 
sign, as it i ~ not likely 10 be lessened by the introduction into the peritoneal cavity of a 
portion of bowel alrt•n.cly intlnmecl and altered in charntter. .A hernia in an otherwist! 
hcallhy ::;ubjcct, that has not been strangulatt!d for many hours, that has not bctn injured 
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by violent manipulation. and has been reclucerl by the•' minor" op<'ration, will prohabl.v 
<lo well, when another rhat has been str:mgulatc<l for days, or been subjected to violent 
taxi~, will probably do budly. 

Where cli:-ea .. ..,e of' the kidneys or of other viscera exists the progno~is is always unfo\·
orahlc, and, in old people. the same opinion must be formed. 

A case in which the intestine has heen freely exposed is more unfavorable than one in 
which no exposure hns taken place, and any exce~si,·e manipulation of the hernial con
tent~ alway~ adds to the danger. 

The reduction of' a severely damaged intestine is more liable to be followed by a bad 
re:o.ult than where littlt• injury exists, but a slightly injured bowel in an aged or unheallhy 
subject is always likely to do badly. 

A recent hernia requiring oper:uion is always far more fatal than nn "old cnse." 
In private practice, where hernitc, as a rule, are discovered and treated early, good suc. 

ce~s follows hcrniotomy, bur in hospital practice, where neglect and delay combined have 
had their inHucncc, trentmPnt is very ummccessf'ul, nearly on~ hnlf' the cn.ses dying. At 
Guy's llospilal the :-wcrage period of' strangulation for femoral hernia is seventy.six hours; 
of inguinal, fifty; and half 1he cases that die after the operation do so within forty·l!ight 
hours, the i11jury to the bowel being so great and the power of tlie patient so reduced, that 
any reaction after the reduction of the hernia is rendered impossible. Under these cir. 
cumsta1wes, the worst that can be said for the operation is, that it fails to cure. 

biG-CI~AI. HERXIA. 

Inguinal hernia, or that form which protrudes through the internal or external ab· 
dominal rings, includes two.thirds of all cases of hernia, and about half of all cases of 
strangulated hernia . Two out of 1hree cases of strangulated inguinal hernia are reducible 
by the taxis, the third requiring operation. In ho~pital practice, half of those operated 
upon die; operations in rcct'nt cases being most. fatal. 

An inguinal hernia is called oblique when it pai;:i;:es through the internnl ring and along 
the inguinal ranal downwnrils towards the scrotum; direct, when it does not pass through 
the internal ring. but through the external in a direct way. 

Th1.1 oblique, from being anatomically placed external to thr deep epigastric artery, is 
called external obliq11e, while the direct from being internal to the same ,·essel is known 
as the internal direct. 

"Then the ol.ilique has not pn~sed the external ring, it is k11own as a bubonocele i when 
the oblique or direct has passed into the scrotum it is called a •'scrotal he mi a" or" oscheo· 
cele." 

In the obliq11e ingm'nal, the sac of the hernia may be the natural "rn.ginal process of 
peritoneum" that was formed on the descent of' the testicle in fretal life, and has not closed, 
,:. e., "a congenital sac" (Figs. 261, 262, 263); or an acquired sac formed by the gradual 
pouching of the parietal peritoneum through the ring (Fig. 265). 

Jn the direct inguinal, the sac is always of the acquired form. 
This ",·aginal tubular proce:;s of peritoneum" which communicates abo,·e at the inter· 

nal abdominal ring with the peritoneal cavity, and below is in close contact witb and nd· 
hercnt to the testicle, lies in front of the spermatic cord, and before birth, or soon after, 
··it co11tracts ne:\r the head of the epididymis, its surfaces adhere firmly nt that spot, mHl 
thus two cavities arc formed." The inferior one forms the permanent covering to the 
testis. and is known :is thu tunica vaginnlis propria testis. The superior canal, when no 
arrest of development tnkes place, subsequently contracts-commencing at the internal 
ring. and crcl'ping up till 1he canal Cf'ases to exist. 

""lu.~n an arre:st of developnwnt occurs :.111d the abdominal orifice of the tubular prOCC!'!I 
remains patt,ut, a piece of intestine may at any time descend. When the whole lengtlt of 
the c:uw.1 iR ope11, the hernia will pass down at once into scrotum to the te~ticle masking 
its preRence, and in this way the" congenital hernia" of' Ilaller, the" hernia of infancy" 
of ~falgaigne, or the 11 hernia into the vaginal process of peritoneum" of Birkett, is formed 
(Fil(. ~61). 

When the cloi;:ure of the canal takes place highn up (and such an e,·ent is possible at 
any point from the testicle upwards) the dc:sct:UL of the lwrnia will be limited, though ils 
nature is the same, the only difference bt!ing, that in this condition the testicle will be fonncl 
below the hernial sac at a ''ariable distance and separatt!cl from ii . To this form of rup· 
rure. Birkett has gi,·cn the name of "hernia foto t!te funicular portio1i of the vaginu.l 
proceu of the peritoneum" (Fig. 262) . 
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1t shoulcl al~o be mentioned, that it is not uncommon for thi~ tubular rnginal proce:::!'i to 
clO!iC at its alJdominal orifice at the internal ring, and yet remain• more or le;;;s open as a 
caYity bdow ; and, under thest' ci rcumstances, any sudden 1·upture or gi·t•ing u·ay of' the 
closin~ medium will be followed by the rapid formation of a hernia, the hernia being scrotal 
wholly or in part, lying upon or separated from the testicle, according to the abseuce or 

~~1~~~1 t~1~ ~7>~~~;~~11°~~i~~;:0~t1h;~~,~:~i:~~n~r~~e~:rl,~~~n dtil~~~~~ 1~1~~Yd~~c!~~~~1 :~1~i1 i~i~~~~~ 
common in young adults. 

To all tlio~e formR of hernia in which the sac is composed of the natural tubular Yagi
nal process of' peritoneum, the tnm •'congenital form" of hernia would probaOly be the 
be;.;t, as indicating their nature, distinguishing them from the other form riglitly called the 
"arqufrecl." • 

This congenital form of hernia is also frequently a~socin t cd with some malposition of 
tlit• testicle, such as its non-de~cent or partial descent. 

The '' £nfantile l1ernia" of' 1 Icy, or the "enc!Jsted hernia of the tmiicct t'aginalis" of 
Sir A. Cooper, is an nequircd hcmia, the hernia 91·mbwlly pushing the tissues closing the 
orifice of the vnginal procc!:J.:;; of peritoneum downwards into the open ennui, the protruded 
parts together with the ~ac being con tained in the tunica rn.ginnlis testis, and the trne sac 
being within that which migl1t have been the congenital (Fig. 26-t). 

'l'!te lt0ur-glass contraction of a scrotal hernia is always found in the "congenital 
form," and is clue, as clc~cribcd by llirkett, to the imperfect closure of the rnginal sheath 
aborn the testicles, whC're union of its walls normally rakes place. Prep. 23G8 in Guy's 
l\lu~cum will explain the~e cases, also Fig. 263. 

7'/te acquired form of ing11iual !1ernia1 obli<1ue or direct, is ahca9s slow in its forma
tion , the pushing downward of the parietal layer of peritoneum by the protruding Yiscem 
being a gradual procesi', thus forming a marked contrast with the congenital form. In the 
oblique, it begins ns n slight yielding at the internal ring, and, in the direct, at 1he exter
nal, this yielding pa8sing into a "pouching," till at last the pouch may reach and even 
fill Ilic scrotum. In the early stage. this yielding may be scarcely perceptible, but to the 
patient it will give rise to a feeling of weakness and often of pain on any abdominal mus
cular exertion IJeing made. "~ llC n a "pouching," or, according to :\falgaigne. a" point
ing " of' the hernia has commenced, any act of coughing or straining will make it dsible. 

When !he oblique hernia has filled the inguinal canal, it will appear as an ornid swelling 
abo1·e Poupart's ligament (vide Fig. 270), beneath the tendon of' the external oblique 
musc le. " 'heu it has passed through the ex ternal ring , the long axi5 of the tumor, and 
more particularly it:s neck. will st ill be in the inguinal cnnal abo,•e and parallel with l.>ou
part's ligament; Lut, having e.:::cnped from beneath tlw exte rnal oblique muscle, it will 
appear as a pyriform scrotal tumor of ,·ariaLlc size. The testicle will always bl:! found 
Odow and distinct from the ~ac, the co rd being behind the tumor. 

Jn the direct inguinal form in which the pouching of the hernial sac is directly behind 
the cxwrnal ring (Fig. 2i 1 ), there will b<.• no inguinal neck :mch as exists in the oblique, 
the hernia passing directly through tht.• external ring clown into thti scrotum. This form 
of hC'rnia has thus a more globular shape than the oblique. 

When the oblique inguinal is reduced, the !illrgcon can pa;;;s his finger through the ex
ternal ring a.long the inguinal canal upward~ and outwards into the internal ring, and thus 
into the abdominal ca\·i1y 1 although in old hernim. the two ring,.;; are brought closer in 
appoi'ition than in the more recent. In direct inguinal, the ling(•r ha,·ing passed the 
ex1crnal ring, seems to enter at once into 1he abdominal ca\'ity, the opening being directly 
behind the external ring, and, wi1h th1• finger pa"'Sl•d throu~h the neck, the extt"rnal border 
of the rectis muscle may be folt on tlie puLie !,one~. B.v tl1e:;e points the diagnosi's 
between the acquired oblique and the direct inguinal c:m be matle out. 

~~1~:'.1::\:,',:r12~~;:~~:l;~f~·:~:'.:~~:;~~ff~,~~~~/~~:::~~£;~'.•:I~ ~:~'..
1

1
1

~·;:;;~~·~::!~~d:~:~;;~~~;:i;;,:yi5 
middle life and old age. A hernia that has for med sHddenly, and passed at once in to the 
scrolnm, is probably of the '·congenital;" whereai;; one that ha'i Leen produced slowly is 

:~~~~~;~,:f f~~~~~Jgi~f~~}i~~~;~~~;:ffi~~i1:, ::::: 
The youth of the patient, the rapidity of its formation, and il::i clooe connection with the 
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testicle, are the three chief points characteristic of the" congcn itnl" form of hernia. The 
age of the pMient, the· slowne~s of its production, and its distinct separation from the 
testicle, the three points indicati,·e of the" acquired." 

Tlte diagnosis of an inguinal henlia from ollier tumors is only difficult in exceptional 
cases. No scrotal tumor beginning in the scrotum and de,·eloping upwards can be a 
hernia, for all herni::c clt>sceml towards the scrotum. So, when a distinct separation exi!.\ts 
between the scrotal tumor nnd the external ring no difficuhy in diagnoais ought to Le 
t'xperienccd. In this way ordinary hy<lroccles, hOC!matoccles, and all diseast:s of the 
testicle are excluded. 

When a liydrocele, howm·cr, passes through the external up to tlrn internal ring, a con
dition Ly no ml:'a11s uncommon in infancy and young adult life when the vaginal process 
of peritoneum is only closed at its abdominal orifice, ~ome difficulty may be experienced; 
Lut in the absence of' all symptoms of hernia, the translucency of Lhe tumor, and the his
tory of the case, Yiz., that 1hc swelling began bdow and travelled upwards, a.re sufficient 
to point out the nature of the atfoction. 

Co11genital liydroceles into the Yaginal process are to be distinguished from congenital 
hernia by their transparency. by the gradual filling of the sac, and by their vibration on 
percussion, whereas a hernia is opaque, enters the sac rapidly, leaves it quickly, and does 
not \'ibrate. 

An encysted hydrocele of the cord nppears as a tense, fluctm1ting, transparent, irredu
cible tumor, and ought not to be confused with a bubonocele when no other symptoms of 
hernia exist beyond the swelling. 

The wormy feel of a 1·aricocele or rnricose spcrmatic veins, and the fact that pressure 
sunlcient to keep any hernia in position with tlte patient erect O\'P.r the external ring rt·n
ders the varicose ,·cins more marked, should prennt it being mistaken for a hernia. And 
if the surgeon would only look for the two testicles in C\'ery case of scrotal or even inguinal 
swelling, he could not fa11 into the error of mistaking an undescended testicle, or one resting 
at the internal ring or in the inguinal ca1ml, for a hernia or any other disease. 

\\'hen l\ hernia and hydrocele coexist, some difficulty may be experienced in the diag
nosis; but, as t!ach affection has its own symptoms, the diagnosis ought not to be \"t:ry 
difllcult. 

\Yhcnever a doubt in diagnosis is felt about an inguinal tumor and symptoms of a 
strangulated hernia al'C pn.::5cnt, the golden rule in surgery should be obsened, and the 
doubtful tumor explored. 

I had an interesting case (Feb. 1872) with the Messrs. Toulmin, of Clapton, illus
trating this, in a boy, :.ut. 4, who had an acute hyclrorele associated with a sudden descent 
of a hernia into the vaginal process of the peritoneum of the cord. I lapped the hydrocele 
and left the inguinal tumor, thinking it might be possibly a hydrocele of the cord, as no 
symptoms of strangulated bowel were present. These, however, soon appeared, and chloro
form was given with a \"iPw of exploring the tumor, when, by the laxis, the hemia wad 
lu~ppily rcclucccl anJ 1he boy recovered. 

11igninal hernia is i·ery common in the female child, indeeJ, under puberty, it is the 
usual kind, and is always of the "congenital form," the bowel coming down into 1he open 
canal of :Nuck. lt is found, howe,·er, at all periods of life, though ns a. direct hernia it ii 
only seen in the adult. The rupture may consist of the O\"Mj' and descend into the labium. 
It can Lc recognized by the same symptoms as in the male, and should be treated on Lhe 
same principles. A hydrocele of the cord may be mistaken for a hernia. 

T1u:,\'DrnxT.-A rcducihle inguinal hernia is to be kept up wi1h a truss, whether in 
the infant, chi ld, or adult; the truss too must be well .fitti11g, exl:'rting sufficient pressure 
t.o keep the hernia iu pogition but nu more. Should the hernia come down when the truss 
is on, it ought to Le reduced, and the truss reapplied. The pressure of the pad in the 
oLlique form should be o\'er t11e intenwl; but in the direct, O\"er the external ring. In 
infants, u complete cure is often obtainable by th<>se meu.ns in a year or so, and if no 
descent or any other symptom of hernia shows itself for another year, the truss may be 
left off. In cases of liernia occurring after infancy, it is, howe\"er, never safe to lel\\"C off 
a truss. \\'hen some mal1.osition of the testis complica.tt!s n case of the congenital form of 
ht!rnia, care must be taken that the pad of the truss does not press the testicle, and, when 
the testicle and hernia are both in the inguinal canal, no truss can be tolerated. 

th;~;~~~~f1i1~~:,a;
1;~~~~~;c~~,a~:t·ucted and strangulated inguinal heroire are to be treated on 

\\Then a herni:\ cannot be kept up with a truss, but under no other circumstances, 1he 
questiou of the operation for the radical cure of the hernia may be entertained, a.s the 
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operation has it5 clangers, and Wutzer, its early adrncate, :\<lmits !hat a tru!'s is necessary 
for life sub~equcnliy. 

A :.;tr:rngulatc<l direct inguinal hernia is, however, a far more serious affection than the 
oblique, the sharp unyielding edge of the ruptured tendon surrounding the neck of the 
sac acting as rapidly upon the strangulated bowel as d'oes the edge of Giml;ernat's liga. 
mcnt in femoral hernia. 

T11E HADICAL CURE OF A llEHXIA. 

This has been the ai m of snrgeons from time immemorial; and, were hernia only a 
mcch:mical lc.sion dlw to a weakness of the walls throu~h wlticli it protrudes or of the neck 
of the sac. !'Ome success would probably liave attendcfl the practice; but as a rupture is 
more probably due to somet hing more than this, it can hardly Le cxpectrd that auy nry 
good result should hM·e been obtained. Gerdy, Wutzcr, Hotl1m111ul, " rt,lls, and D::wies, 

!·~~cru~~ 1 ~·~i•~<f y t~~\~~1:~:~i~1~\,:~~1\~a1~ 1;.~1\~~~:~1i/~~c~~~~l~t~ 1 t~::o 1 !1l~t:i~~~s ';·i~~ l:~~e~11 ~~;g~~~\!~~ 
of a cy lindrical wooden plug passed into the ingui1rnl canal in the hollow of' the i1wagim11etl 
structures up to irs neck, and a groO\·ecl wooden pall being :ipplit.'d externally o,·er the 
first to hold the parts in position . The two wooden inslruments being held together by 
n needle (which is inclosed in the cyl indrical part and made to pni;:-, through the internal 
ring and external tissues) and a screw; the plug should be retained for six or sen.>n days. 
]{othmund, "'ells, Davies, :rncl others, have only improved upon \\'utzer's mctl1od. )fr. 

Birkett, however, tells us on the authority of Dr. Otto Weher, of .Bonn, the late clinical 
as~istant to 'rutzer, that " rulzer is st ill of opinion that his operation is not dangerous 
wlten properly performed, and that by his method, the fundus of the invnginatccl !Sac may 
be mmlP to adhere to its neck, and as a consequence of this, 1f the 7>atient continue to 
1L·ear <i truss for life, <i return of the hernia may be avoided. Dr. 0. 'Veber, howe,'er, 
writes that he has never seen any of the so.called" cured cases" radically cured; that 1he 
plug of' skin is hy degrees entirely drawn out again; that the external and internal rings 
are not closed by the oprration; that an imperfect cure nrny be effCctecl by means of a 
partial clo.'!ure by adhesion of the internal walls of' the neck of' the sac and thickening of 
the su rrounding tissues. In London practice, it is also well known, that a fatal peritonitis 

:~l~:;i11~~1~~~~ 1 t~
11~d ~~1t: 1~!!!0\\'le~i~~htl1~:e:~e~a~,~~e~1e~~11~6 c~11~e \~:!)(~e~11~gef;;~t:~·~t~!1 ~~·1e~~;~~g1~~· 

a truss is still an css<'ntial point of practice, the operation may be di8mi~scd ns one that 
cannot be recommended. 

J\fr. " 'ooc1 1 of King's College, believing that V{utzer's principle of pr:ictice was as wrong 
as his practice was unsuccessful, devised in 1863 an operatio11, by which 1he hernial sac, 
without the l'kin, is i1waginatecl into the canal, and the hinder and inner walls of tl1e in
guinal canal are tlr-1wn forward by means of sutures. and fixed 10 tltl• anterior ~\IHI oute r wall<.i, 

The steps of the operation are conducted a.s follows. They arc taken from Druitt's 
'Yade :\lccum,' as re,·ised by \\rood :-

The patient being laid on his back, with the shoulders well raii;:ecl, and tlic k1wes bent, 
the pube:i cleanly slui.Y<·d, the rupture completely reduced, and chloroform atlministered, 
an oblique incision, about an inch Jong, is made in the skin of the scrotum o\·er the fumlus 
of the hernia.I i;ac. A small tenotomy knife is then carried flatwise under the margins of 
1he incision, so as to separate the skin from the deeper conrin~s of the sac, to the extent 
of abom an inch, or rather more, all round. The forefinge r is !hen pai;sed into tl1e wound, 
and the detached fascia and fund us of the sac invaginatecl into the caual. The finger then 
ff.els for the lower IJordcr of the internal oblique muscle, lifting it forwards lo the surface. 
By this mcan8 the outer edge of the conjoined tendon is felt to the inner side of the finger. 
A stout semici rcular needle, mounted in a strong ha11dlc with a point flattened antero-pos-

~~~~:~~Yt's ·~::~e~·i~:;,~",1\1~fc1e :1
1;a!1t: t:i:~~,n~~n~1~::e e~·~;:'.i~\1n~~re:~·,~~fo~~J i~~t111 :~i~0~1111~ ~!~~,~~ ~)1~ff~~ 

~~u~::~d:~~~;·i~~~~·;;:,~·lin~~r~~~~ t~~l: 1~0~;~]~5 ~~~~ t~ l~~~1~e \1~~l:~~::.' ~!11~v~11~t;ci;lSi~)~l~~~~·l1~. 0'·~~ 
piece of stout cower wire, silvered, about two foet long, is 1lu:n hooked into the eye of 
tlic needle, drawn back wiLh it into the scro1um 1 antl then <letachctl. The finger is next 
placed behind the outer pillar of the ring, and made to rai!'e that and Poupart's ligament 
as much as possible from the deeper structures. The needle ia th!!n p:L"~ed along the 
outer side of the finger and pushed through Pouparl's li~ament, :i li1t!e ht-low ~he deep 
hernial opening (int~rnal ring). The point is then <lireeled tlirough the same "km punc-
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ture before made, the other end of the wire hooked on to it, drn.wn back into the scrotal 
puncture, as before, and then detached. Next, the sac at the scrotal incision is pinched 

up between the finger nnd thumb, a.nd the cord slipped back 
}~10 • 282. from it, as in taking up varico~e Yeins. The needle is then 

passed across behind the sac entering and emerging at the 
opposite ends of the scrotal incigion. (Fig. 28:?.) The end of 
the inner wire is again hooked on, and drawn back across the 
sac. Botli ends of the wire nre then drawn clown until the 
loop is near the surface of the groin abo,·e, and are twisted 
together clown into the incision, and cut off to a co1wenient 
length . Traction is then made upon the loop. This iin·agi-
1rntcs the sac ancl scrotal fa~cia well up into tile lwrnial canal. 

, The loop of wire is finally twisted down close into the upper 
puncture, and bent clown to be joined to the two ends in a bow 
or arch, under which is placed a stout pad of lint. The whole 
is lield stl'acly by a spica bandage. (Fig. 278.) The wire is 
kept in from ten to fourteen days, or e\'en longer, if the amount 
of consolidation is not satisfactory. Yery little suppuration 
usually follows, but after a few days the parts can be felt thick
ened by adhesive deposit. The wire becomes loosened by 
ulceration in its track, until it can be untwisted and with-
drawn upward:i. ]n this operation the hcrninl canal is closed 

alon.2: its whole length, and an extended adherent surface is obtained to resist future pro
trusion. 

After the oper:uion, 'Vood says, a horse.shoe pad should be worn for a few months, 
and tile truss 1's not to be tl1rown aside when tlie patient is about to be subjected to violent 
strnins or bjli11g. This is important to remember; though it tends much to do away 
with the value of' the opera1ion. 

l\Iodifications of the operation are employed for infants, &c. 
The ingenuity of this operation is great, and where the radical cure is called for should 

be employed. w·ood ~ays ('Lancet,' August, 1873) he has operated 200 times with three 
deaths, and out of 107 casl'S in which the results were more or le~s perfectly known, in 
51 a return of the hernia took place, of which 42 retumed within the year; in 5G a satis. 
factory result was secu retl. Thus, in the most favoral>le light, there is one failure to one 
success, and risk to we. It is to be feared, however, that a large number of these SO· 

called satisfn.ctory cures are only so when they leave the operator's hands, since Kingc.lon's 
Reports of 1hc City of London Truss Society tell us, that within the las.t ten years, fifty 
persons who lrnd undergone some operation for the radical {'Ure had, in corn;equencc of its 
failure, applied for tru~~cs; and this number is large, considering tlie surgeons who per
form 1his operMion arc not m1mcrous, nor the cases abundant. 

For my own part, l belie\'C1 that where a hernia can be kept up by a truss, and the 
patie-nt is likely to remain in a Ci\'ilized couutry where trus~es can be obtained, any opera· 
tion for the radil'ul cure ii) nnjuHifiable. To ri~k the life of a patient on the theory of a. 
cure, when a. truss, as a matter of safety, has to be worn suboequent to the operation, is 
both unfair and unsatisfactory. 

W'hen a ht•rnia is reducible and cannot be kept in place by a truss; when a patient is 

fi~~ 1~)~\~:·t~~:~ ~~l,~e:;~ct1~:~J~~:~l ~7ir~~~~~ ~: ~1~~~:~~~~,e~~ o~:~~:~~'.1 ~::~1eratth~~; c~1~·;~~1~a~~s:~ 
I h'.1-''e performed \\food's as well as "~utzer's operation with good success; that is, the 
patients who previously could not keep up their hrrnia on accomit of the great size of the 
inguinn.l ring were enabled to do i5o. Under all other circumstances, l have refused to 
undertake it. 

~~:E,:::~~,ii·,~~~~~ii:·~i~'.·.':~;~::;~ ~~!~~~~:~~:,~:,:~~~~~:'.'.: ~'.~'.[:, ~~~:~~~b\:~~:~r~:,:r~L!:~:~:~~i~ 
~':.';;~~ :1~1~:~ ~~~~~~~:·~~t~ef~::::.~l. ; /~1i~\~~t~)ting as her handmaid, we mt\y reasonably hope to 

FE)tQl?AL IIERXIA. 

This forms ahout on~-tenth of the whole number of ca~es of h<'rnia, and about forty per 
c~nt. of all casl'R of strangulated hernia; and is nlso far more liable to become strangu-



FEMORAL IlERNIA. 485 

lated than inf!uinal, though less likely to he reduced by the taxi". The taxis, moreonr, 
is mon: prone to produce injury. One out of three ca"c" of !'\tmngulatcd IC.moral hernia is 
reducible by the taxiil, two being operated upon , and of thr~e ..JO out of {'\'Cry 100 die, the 

r~~~r~~i~i~~D~ e:.;:::::c;~'.._,'.;:~~i~~;~~~~ii:~~,i~;;~c~o",~~:~:'c~i~.~, ,i,~.:.~·,~~; '~,,:~;,''.~~d~ ::~~::~~ : 
fc1~:.~:J°:.~~~~~:'.1 ia;\~:c~~~~s1~~o:~i1~ ':r ~~~~~~~~t ;: ~·ii~~ n~~~1~ut~:, !11:1~ ~~~1 ~:~~1;: :.11J c1~:s~~~ ~:~: 
~a.c which is always acquired, pouches downward iJC'neath Poupa.rt' i< li~a.m<•nt and eme1·g-es 
through the ,.a.phenous OJ)('ning to the inner side of the falciform proce,-:.; of tltc fascia lata. 
The herni;.l expands laterally, rc!'ting upon thi i; fa"cia, and, a8 it Emlargt'"• turns upwards 
Q\•er Pouparl'R ligament, then in the direc.·t.ion of the cr<'st of the ilium, \'t'r,Y rarely spread
ing dow11ward8. lts long dinm eter will be tran~Yersc aud not vertical. The ne(' k of the 
herni:i will always lie 011tsfrle the :Spine of the pubes 01· thr tl.'ndon of the long adductor, 
while an inguino-scrota.I or !tibial hernia will always be found Inside thl"~e poiuts . The 
deep epif!astric artery and Ycin usLUtlly lie out,.ide the neck of the sac, and are free from 
harm in the operation; though when the obtur:itor romrs off from the ep igas tric, nnd 
arcltc:':l O\'Cr the neck of the hernia to dip down on it s inner s ide towards the obturnror 
foramcn, it may be divided when afree incision j:;; made. 

Hare cases of femoral hr rnia occur external lo the femoral vessels as related bv Part
ridge (·Path. Soc.,' vol. i). as well as through Gimbcrnat's ligament , or with :~ dinr
ticnlum through the cri!Jriform or superficial fascia. ( l 'ide Rirkc lt.) 

Diagnosis.-Tlae points already stated will enable the studPnt 1.0 dist inguish a femoral 
from an inguinal hernia. 

A psoas abscess dilates on coughing, and di sappears or dimini~ h es on the patient lying 
down, just as docs a hernia; but it is usually placed hcneath and outside ino:.tcacl of in~ide 
the vessels. ]tis of't1'n ac('ompaniecl alilo by spinal symptoms; and. on manipulat.ion, 
giws the sign of fluctuation from abo\·e to below Poupnrt's lignment. 

A rari.c of the.f"emoral ·vein may also in a meaJ'Ul'C s imulate';\ hernia ; but, whereas in 
a hernia, with the pntient erect., pressure O\·er the crural ring and \'e~scls will prevent 
its descent , in vnrix it will cau1ie its e nbrgemcnt. 

An enlctr,qed gland ought 11ot to !Je mistaken for a rupture, as the history of the case 
and concomitant symptom~ g<'nerally mark i1s nature. 

Cysts in the crural ring arc doubtlcr-s diflicult to di:n:rnosc, although from their alwn.ys 
being in the same spot under :\II circumstances, arnl from their not being influenced by 
position, coughing, &c.1 they are unlike he rnia. \\rhcn associated with a strnngulated 
hernia they may complicate, but :;:ddom lead to error. 

T1n:,\n1ENT.-Rcducibl e hernia can be treated Uy a trull-fl., the pad pre1ising in the 
hollow bdow nnd f'xternal to the spinous proce~i< of the pubc:.;:. The radica l cure has been 
performed by \\rood, " .,.e ll:-:; , :rnd Da\'ies, but it cannot Ue recommended. 

Strangulated femoral hernia requires the most. prompt uttention, for the pnrts 

~~~:~111~~l~~~t;,~:~g~e~.~.i~~·1 ti~\!LC0;~:~1 si~r~,1~~:~:~~~~'.1g 1:~ ~~/:~~~:1L11~~lt!~ 11a~~!1~:;~ l~~~:l t~~~ 
~It~~~~)~~ 1~·~~!~~~1~r1~ :~!~~~~!~~t. be J 1~·1~l~>!O~~~~:c'::~:1 ~~1~rna~;:~ i i;~.~~11~~~:? '~1~~;1i~:i1~::t~:':~s s~~~.~~~ 
succeeds. 

Jn reducing a frmoral hernia by the taxis, the.· surgeon sl1 ould alwars remC'mber the 
po,.ition of the orifice of the ~ac, for when it has turuc.•d on•r Poupart's ligamen i1 any 
pres,, ure on the tumor (':Lil only do harm. The lumor shou ld be :rently raisNI hy the 
fin~C:'rs, and dn\\\' 11 :;;lightly downwards and to one :<ide before prf'ssu re is applied, which 
must be of the mildes t kind. Jf tlie slightest disposition to y ic\ 11 be shown , the presf;ure 

~~~~!~:~ ~~,;~,i~l~~=~!:1:t~~~~ll~~ t~\:~1~~h~\Jl:Ya~: ~~'.=at~~l~~~~\Sll~~d~he n~~l:1;~ic~:~l;~j~~1 f~~;~ i~~r~l~~ 

~~j;~~~~§'.~'.!~~~~~~~~ti~.~~!)~~~il~f Ji'.~'~ 
;,1~1~0:~~.~ly ~~:!1 1 ~:~ c1~111::~eis:1~~o~i~~:::S~11;~, t~~!~~·~~:.:l:~, ~:!1~·l;1a\1.~li~~~~s ~i:~ I~~~~~ 1~\{~;a~~~;~ 



486 OBTURATOR HERNIA. 

the point of his knife di\'ide all the tissues outs.icle the sac and c,·en the "ar iL~elf in per
forntinir the i;kin-fold, and ha\'e known ales!; skilful surµ:ron open the bowel. 

.Mr. Gay achiscs "an incision rather more than a.n inch long to be made near the inner 
~icle of the ne<·k of the tumor. The superficial fascia to be divided, and a director or 
bislo11ri cacl1i inlroclured down to the neck of the tumor, aud through the cruml ring, by 
the le:1~t amount of force, an<l with the aid of a Jiu le gentle compre:'l~ion of the inner side 
of the tumor by the finger, the point of the bistourr may be insinmue1l between the sac, 
or, rather, fa ..... cia propria, and the pubic margin of the ring; the edge of the knife is then 
to be turned townrds lhc pubes, and by projecting the blade the seat of" slricture in that 
direction may be effectively di,•ided ." 'VllCn a. director is used or the finger, the ordinary 
hernia knifo may be applied in the same way. 

Nothing can br more satisfactory than this operation when reduction is effected by it, 
nnll it. should always be alt.empted. If it. fail, and the sn.c has to be opened, no harm can 
possibly have bc<'n caused by the proceeding, as the incision can readily be enlarged, if 
uece~s:~ry, the ~ac opened, and itc;; neck divided. Any modification of the incision, ltow
enr, nmy be made. The essential point is, that the inc ision should be of such a natnre 
as to allow tlw surgeon to reach with facility the ne<·k of the tumor. In operating, the 
surgeon mu!'l ah~o remember the fascia propri:t or fascia that is external and superficia.I to 
the sac, which will always appear as a well-defined sac on the di\"ii<ion of the soft parts 
that cover it, and tli:\t 11111_y he mistaken for the true sac. On its division, a layer of fat 
will often be found more or less lobulated, which is the subperitoncal f:1t, and beneath it 
will be found the true peritoneal sac. Jn Gay's operation, as already described, when the 
parts outside the fa..,cia propria have been diviclecl. an<l the hernia eannot be reduced, 
there is no objection to the surgeon dividing the neck of the sac upon a director, and 
when this fail.s. the ::.ac mu8t be fully opened. The ftow of a stream of serum will prob
alJly att<•nd this sa•p, a111l, as prc,·iously stated, the nature of the ftuid will inclica1e the 
con<li1io11 of the parts within . "'lien intestine is alone seen, the din.•ctor m~~y be care
fully introduct'd into the neck of the sac and the con~tricting orifice di"ided, the intestine 
being then reduced with the gentlest pressure. '\"hen omentum co\·ers the bowel, it 
should be carcf'ully raised and unraYclled, and when an omental sac exists, it must be 
torn through or cnrcfully di\"ided and dealt with as JlrC\'iously explained. The neck of 
the sac ~liould b(' di\·idl'd outside thP omenturn . The less the parts at the neck of the 
me :ire disturbed Ilic b1'tter; no introduction of the finger beyond the neck of the sac being 
neces~ary, and no p:t!'"sing of the d irector or hernia knife called for beyond the neck. 
""lien 1be neck of the sac has been di\'ided, nnd the sac has subsequently to be opened to 
insure tlie reduction of its contents, it. is seldom necessary to reintroduce the bistoury, 
the pans yi('ldi11g enough to t.l1e finger to allow of the replal'emcnt.of the hernial contents, 
for thP IC$S the neck of the sa.c is di,·ided the better. The sur~eon should always be 
carPful tltat the hrrnia il!l not reduced within the rrural ring, together with the sac; if so, 
the sac musL be brought down again, opened, and held fo siW whilst its contents are 
returned. The aft.cr-tre:itment of the case is to be ba.-;ed upon the principles which have 
been already laid down. 

0BTliHATOR IIER~U, 

or hernia lhrough the fommen of that name, clcsenes a notice, as its successful treatment 
can only follow its diagno~i:::: . It is more common in females than in males, and is often 
unattcnclell Ly any C'xtt•rnal evidences of its exisll'nce. Birkett. hr~s collected twenty-ffre 
examples of this affoction; though in fourteen the hernia. w:.l.~ not disCO\'ered till after 
dentli. In three only was a successful operation perforn1e<l: by ObrC in 18Jl, Br:.rnsby 
Cooper in 18.)3, anti J~orinson in 1857. :\Ir. Cooper's case l had the good fortune to see. 

Tl1c i-ac of the l1L•1·nia is always'' acquired." l t emer~es in the thigh beneath the peetincus 
anti betwl'en the a<ldueior longus and femoral ves~cls. The hemia. is consequently on a lower 
h:vcl tlmn the fomoml, and comes forward imHead of downward . An obtumtor hernia is not, 
bowe\'cr, alwnys to IJc foll, and a diagnosis has consequently to be made out of the general 
symploms; and of thc:;;e, pain 1"11 the course and distribution of the obturator nerve is t/1e most 
111arl.:nl. Jt is not 1 howenr, always present. In several of the recorded cases, during the 
cle,·elopmcnt of the hernia, the pain described as" spa::<moclic contrac1ion of the abdominal 
mu$cles" cxi!'tecl, and this fact i:; explained by Birkett in recalling the association there 
is between thi~ 11en·e and the muH·ular filaments distributed on tlic abdominal muscles, 
all being branches of the lumbar plexus. Birkett also oh:;en'ed that mo,·ement of the 
hip-joint in the affected side excites or aggra\"ntes the pain, so does deep local pre·~ure, 



OBTURATOR llERN"IA. 487 

anti pelvic examination, either per rnginnm or rectum . ln tl1e following cac;e, liowe,·er, 
wliic:h came under my care in 187;j, none of these symptoms '''<'re present, though a fixed 
rain in the left iliac fo:-i.sa existed. Susan G-, a~t. I).), a married woman, was admitted 
muler my ca.re into Guy's 11ospital on the :26th May, lHi;}. She had enjoyed excellent 
ht·ahh till 1 71, when one morning, after considemblc exertion, she expl"ricnced great 
pain in the left side, and was able to sit clown onl,v with difliculty. The medical man 
who f'aw her f'aid that she ha l a hernia., but that it hacl gone up. Her health aftf>r this 
remained indifferent, though she was able to go about till ..,ix mon1hs before her admis~ion, 
when !-lhe passed no motion for nine days and wns \'cry ~ick. P1irgative drau~lns, how
C\'er, nctcll upon the bowels ,-err freely, and she COll\'alt•"cl'tl. She then continued well 
until ten days before her a.dmi~.sion. At that lime no motion had pa~:-ed for ten days, .she 
k1.d continually vomited, looked \'cry unhealthy, much c·1rniciat1'<l and yellowish, was cold 
and collapsed, the abdomen being somewhat cli:'itcnded, with \'isib lc coils of small intesrine 
and peristalsi~. She also complained of diffused abdomi11al pain. No growth could be 
d<'lcctcd in the rectum. Opium was ad 1.ninistcred, and warm l'omeniations appl ied to the 
abdonwn with relief, and, after four days, the bowels acted twice spontaneously, and sub
sequently she had repeated loose erncuations. She left the ho~pital convalescent though 
much emaciated, on .June lJth, 18i:>, nineteen days after her admission. She was, liow
C\'cr, rc-admitt<'d on December 26th of the same year, having remained quite well till 
Dl'Cl'mbcr 3d, though for lhc last tbrec months site had been in much reduced circum
stancef'. On December 3d she was again violently sick, and had much pain in the left 
side of' the abdo1nen, which wa'i increased on p:1.ssi11g a motion . The bowels were confined 
and the focc:-s small. She had now a double fomoral redU<·iblc rupture. Her abdomen 
was natural, a.nd a rectal examination showed nothing abnormal. She was plated under 
th<· influence of opium, when the sickne5s ceased and the l1owcls acted. On January 6th, 
however, the e:.ymptoms returned. She was again sick. and had much pain in the left side 
of the abdomen, while the temperature rose to 10 L ° F . From that time she gradually 
sank. The bowels were not again relie\·ed, the abdomen bC'camc tympanitic, and the 
rnmiting only ceased a few days before death, which took place on February 4th, with 
increasing- exhaustion. She hii1l at no time anything like oUturator pain, and though all 
thr regions of hernia were carefully examinccl, nothi11g was noticed to su~g:est the disease. 

Autopsy by Dr. Goodfta,.t.-Tlie body was very cm;wiatell; there was no marked dis
tt•nsion of" the nlJclomen ; the peritoneum was injpcted all over. A little pus was :smeared 
o,·er the coi ls in the ncigltbo rhoocl of the c::ccum, and in the pelvis1 two ounces of pus or 
more had grnvitaled to the bottom of Douglas's pouch . No evident source of the pus 
could be tfo;covcred, thoug-h it is probable that it arose from peritonitis, due to O\'er
di ... tc>nsion of the bowel. The small intestine was only moderately distended, but crammed 
with pultaccous1 yello'\' 1 fecal contents, and the coats were 80mewhat thickened. :Follow
ing it downwards, the disknsion continued till two foet from the emc111n, where a piece of 
the bowel pa.o;;sed through the left obturatorforamcn . (F'ig. :28-t.) Below 1his, the intestine 
wa~ \'ery contracted. The aperture in the obturntor fora.men was not large, anti die intes
tine did not appear to be nipped in any way. A knuckle of bowel was in llie ~ae, but the 
pa~:oa::?;e onward woulJ not allow of the introduction of the little finger. The bowel was 
intimately adherent to the sac throughout, so that on opening the latter the bowel was 
wounded. The included bowel was grayish, but neither gangrenous nor inflamed. The 
me.sPntery wa" somewhat thickened at its n~ck, and within the bowel were some old ulcern
tion~, as judged from the amount of thickening of the etlgcs of an ulcer found at the neck 
of the hernia. The ulceration, however. was not within the neck, but rather on the opro
site unineluclecl surface of the intestine. Tlie sac pushed the obturator nen·e and vessels 
well to the outer side and to its upper part, with the exception of one branch of artery, 
wlii<'h pas~ctl to the thigh on 1hc inner side. 

The oblllrator muscle, whit"h was in front of the ~ac, had to be scraped away to get at 
it. Tlic sac wa!I of nodular sh:~pe, and about two-thirds of an inch in diameter. (Fig. 
28:J .) J1 caus<.'d no f'ulness externally on the thigh. This was looked for particularly, 
berau~c tlie protrusion was first disco,·ered from the inside. In addition to the hernia. 
:mother coil of bowc'l (small intestine considerably higher up) was adherent by a strong 
bnnd at !he hernial neck, and about 1his the distended coils had twistl'd in a peculiar and 
indesrribi1ble manner, yet no obstruction hnd rc~ulted therefrom, the diste11sio11 continuing 
Lo1h abO\"e nnd below it. A slight femoral protrusion also existed on both sides. On the 
right f'ide. a little omcntum wa5 adherent at the neck of the sne, and, by its adhesion, 
draJ?~Cd down the pyloric orifice of the stomach and the tc>xtures in tl1e portal fissure. 

Death, in this ease, was clearly due to chrouic ink~linal obstruction, caused by the 
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adhesion::; of the bowels to the hernial sac. The only special i-ymptom worthy of notice 
was, the fixed pain in the left side of the abdomen abO\'C Poupnrt':s ligament. 

TREAT'IEXT.-Thc taxis can hardl.v be expected to he> a succl'~!-if'ul proceeding in obtu
rator hernia, the sac being so low down in the thigh and ~o little under control. Ne,·er
thele,<;~. it should bo tried, with the adduct ors relaxed, by nwans of i;;teady pressure applied 
downwards in the hollow of the thigh, and inwards between the a(hluctors. 

Fw . 2S3. Fio. 28-1. 

To explore the parl~, an inci:;;ion should be made below Poupart's ligament, and to the 
inner side of' the femoral ,·cin, down to the pectincus muscle, wl1ich m:\y then be cli,·ided. 
If no sac apprnr, and the olJturn.tor fommen covered by its mu"clc be reached, the fibres 
of this nrnselc must then be separated and the ohturator canal found; for a small hernia, 
as proved by the case 1 li:n·e recorded, may be well lii<lden by the mm•cle. 'Yhen a s.ac 
is felt, the parts comtrictiug it rnm•t be divided by a knife and its contents reduced. The 
obturator ncne, if possible, should be avoided. 

U:-.rn1L1CAL IlER:-;"JA. 

Tliis mny be n. congenital or acquired affection, and is common in <'hildren from want 
of closure of the umbilicu!".. 1t is far from rare in fat women, and others who ha.,·e had 
many children. lt is also met with in men, forming :) per cent. of all cases of hernia, 
and li per cent. of' cast·s of strangulated hernia. 

T he congenital form.-Children are occasionally born with a hernin.1 protrusion 
of some of the ahdomina.I vitSccra. into the umbilic:il cord, the CO\'Cring of the ,·iscera. con-

sisting of the thin tran.;lucent sheath of 
Fw. 2~5. the cord; thi::s deformity is proba.bly due 

to an arre~t of development. Among 
the few examples of tltis aff{>etion th:lt I 
have seen was one in which the liver 
projected, and in it the serous co,·ering 
subsequently granulated, contracted, and 
so pres~Pd the 1mrts back into their nor
mal po~ition tlia.t a rcco,·ery followt>d . 
Fig. 28.j repretSc11ls the case in the fifth 
month. In rlw ca!':c of a male cliild, one 
day old, in wliicli :t hernia into the eord 
the size of a snrnll e~g existetl, and 
through the thin wnlls of which the 
crecum with its appendix was clearly 
yj3jlJJc, l prcs:-ed the bowel back with 
my finger and thumb, stitclwd up the 
cord at its umhilil'a.l orifice with some 

deep sutures, and ligatured thf' cord itself at the apex of the eo11gcni1al tran!".lucent hernial 
~ac, and complete recovery followed without any bad symptom..;. The child was ali,·e and 
well two yea.rs after the operation. The case was brought to me on June I Gli1, 18ifi, by 
an old clre~:;er, Dr. "r· Cock, of Peckham. The practice adopter! in the case is that 
which I ad,·ise to be followed. 
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In the acquired form of hernia, the sac is always formed, both in the infant and a1lult, 
by the pu.;.lting forwards of the parietal abdominal layer of peritoneum. The pans CO\'er
ing- it being occasionally Hry thin, are only integument and fr1"!cia, the internal abdominal 
fa.;.cia being on:r the true sac; at times the tumor attains a large siz<', and, as it generally 
increases downwards, the surgeon must look for the neck of the sac at its upper part. 
The,;e liernire at times assume odd shapes. 

TREAT,u::ooT.-Whcn in an infant and reducible, a cure may with some confidence be 
promised; inde<'d, with the majority of cases in young life an opening in the na,·el will 
contract, if cur<' be obscn·ed to fix o,·er the part with good st rapping a flat elastic ring or 
pad covered with leather. A co1wex pad ten1ls lo keep the ring open. A belt or truss 
in early lifo is a. delusion since it never ke(·ps its place. In lieu of a pad. it is an excel
lent plan to pinch up the int('gumcnt over the hcrni:~ with the thumb and linger and then 
to turn the folds sidPways upon 1he umbilical opening, fixing it in it s po,;ition by water
proof strapping, lhe folded integument by this method ::~cting as a p:i.d and assisting 
rccon::1·y. 

Mes:-;rs. Lee, Bnrwcll, nnd \Vood hase suggcstc<l an opcraiion for the closure of the 
umbilical orifice, but such a measure cannot be recommended i since to risk life unneces
sarily for an affoctiun tltat is mostly curable by time and natural proccsi'es assi~tecl by art, 
is hardly jm;tifiablc. 

Adult patients with redncilJlc ventral hernia should also wenr some mC'chanic:d appli
anct•, such as a ring tru,:;s; a.nd an irreducible rupture shoulcl be protcctt:d by a cup tru~s. 

\\"hen these tumors a.re large and irreducible, they girn rise to trouble.;;ome abdominal 
symptoms. They i;Upply. indced 1 the best examples seen of so-called ol>structed hernia; 
fctc!-i and flatus <'ntcring the incarcerated intestine and !'('main immo\·ahle, causing nausea. 
colicky pain,;;, and con~tipation. lfo"t in the hori7.0ntal po~ition, the local applicatio11 of 
icl', a good enema to empty the lower bowel, and a purge to dear out the uppt!r, will often, 
under these circum,.;tances, 1,rorn of great l>encfiti and ~hould be tried in all cases. 

'n1e11 symptoms of ,!:.trangulation exist, such measure~. l1 0\\"e,-cr, mtht not be thought 
of. The taxis should then be employed, and wilh a patie11t under ch loroform, a,; a rule, 
it proYes sucePssfuL ] n applying: it to a. large tumor where it is probalilc a frc"h d{·~cent 
of intest ine has taken phi.cc, and the sy mptoms are due to its strangulation, tht: surgeon 
should examine the tumor carefu lly, to dis<'ovcr if one purl ii; more tense than another; 
as then the taxis should be applied to the tense part in prcl'rr('ncc to the other. On 
scnmd occasions, by adopting this practicP, I lin,ve been able to reduce with complete 
success the stmngulated portion of tile contents of a hern ia. 'Vl1en vomiting1 constipation, 
local pain, anti :in al>scnce of impuJ,;e in the tumor arc persi:-i lent 1 the reduction or freedom 
or the mass from strangulation \Jy operation must be entertained. 

" "hen herniotomy is called fur, it is a matter of immeme importanre that no manipula
tion of the contl'nt!5 of the sac should take pin.cc, because when the :sac i!': 01wned n.n<l the 

~~~:{~r e~~~~cc~i;·~u::1s!~~1cc~:c~~~~~1a~~~:u~:·~~~c~1:1~r tl~c c~::~bi\~c~z.110;\~1';:11 c,~~=s ~~~ i;:r;~~(~ 
opcnrcl, howc,·er, so as to expose its contents. or only opened at its neck to allow of lhe 
di,·ision of the Hrangulating orifice, a good result may be expected. 

]n many c:.'L"es in which I have adopted this practice a good result followed, the oldest 

pa~i~r~~ ... ~~::~~~e\'~ll~~·~i'.~~~ r;l~:~l~S S~~~l~~1'd ':i/ J;O~l~~~~~~~~~:l ,~:~:.~·~::~:i~~,i~l~n~;tj:~~ Contents 
of the ,;ac, a.o; a whole, cannot be expected, nntl thtre is no evidence of ,:;tranguhtion within 

;:11\~~~~t~ 1~yd~~~:~~n~ til'.~ c~:~~n~~-' ~:~: s;~~~c:~r~cls~~~~~~~~1 ~e t~:~ti~~=~l t\:i~:1 ~~1~~~\· i1j_?o t~=p~~~:n71~~ 
~:l~~i~~;:~l~' \~:~:~ ~ ~~~:r~~n~~~iC:rCC~ICJ~~~e ab~<~::l ~I~ t1J~7 f,il:\'~~;ld ~~l;~n~~'.~J~~~~~\J,j~~ls~~~~~ 
:~~:~i , i::. 1~:!:ic;1. s\·l~l;~l~l:\r;, i:;:ui l'~~~u~~~~ ~?·~\\i: ~.~c s.~;:~n l~~a~·~~ s~~~:~.~~n~l~~~z~m~ r~:~~n~~.'~ 
~~;~:. tli~ '1\;:1~~~e ro~Z~1,~~~i' 5t!~:~ ~)1;.:c~~~~ ~~1t~~~~~~~<~I ~~~~:1~~0~~~1 )!\~\ t;~1~: 1si ~1~;;;,i;.l~~:u i'~co~r~ot~:~ 
sac is founil at times in umbilical hernia. Some time ago l wa;; called on to operate in 
suc h a case. The woman was aged 4·1, and had been ruptured for years, the hernia 

~1~~!~~f~i:~i:S~{:~J1~f ~t~~i~:1J~i!€t~~¥:~~ 
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tion nml co,·ered with lymph. The orifices or the sncs were rredy di,·i11ctl and their con
l<'nl1' left, but the patit'nt dit>d. and no examination after den.th wa.~ allowed. Jn n.no1her 
<'Me, I found strangulated bowel in a small omental sac introduced into an irreducible 
lH'rnin. 

A ventral hernia is a term applied to any protrusion through the abdominal walls 
not belong-ing to the usual forms. 1\lost of these are found in the linea alba abo,·e the 
11avcl. One of the hwgrst 1 e\·er saw was O\'Cr the right iliac fos<::a; and followed n. rup
ture of the abdominal muscles caused by a fall of twenty feet upon the handle of a pump. 
lt was the size of a man's hand, and strangulated. By the taxis I reducl'<I the mass, and, 
hy the u:;e of ice locally and opium internally, the man reco,·crecl. Il e Imel, however, 
sub~equently to wear a pad to support the part. 

After the operation of on\l'iotomy a very ln.rge protru.~ion may takP place, if a good 
bl'it be not worn. The same may arise after the weakening of the abdominal wall~ from 
abr-Cel'S. 

'\rhcn the 11ernia t:ikcs place below the xiphoid c;u·ti lagc it is calle<l epigastric, and in 
the loin~, lumbar. Birkett quotes two such cases. Jn 187.) J 8aw an example of the 
Ppig:1r-tric form with Mr. TreYes, of l\fargatc, in a lady :nt. G8, who had at the same time 
an irrC'clnciblc umbilicnl hernia. Symptoms had existed for 108 hours when I operated, 
and the bowel slipped back unseen on diYiding the parts at the neck of the sac. The 
patirnt, howevE'r, r-ank . 

Perinea} hernia descends in front of the rectum ancl appears in the perineum, and 
is mo~t common in wom('n . ""hen the hernia de!:'lcends outsitle the Yagina along the 
ramus of the iscliium, it shows itself in the labium, labial or pudendal hernia, and when 
it appears in the ,·agina, raginal hernia. 

Ynµ:inal and labial hernia' may be mis.taken for the mucous cysts of those parts; but 
the hcrnire arc reducible, and, when irreducible or strangulated, th<'y gi\"C rir-e to symp
toms in1licativc of tlwse conditions. The cysts arc only locnl alfoctionf;, and cause no 
f!:<'JWral i:;ymptoms. They arc tense, elastic, globular tumors, fixed in the tissues, and 
lian! no nerk prisRing upwards into the pelvis. 

lschiatic hernia is a llt'rnia through the Rciatic not<'h, abon• or below the pyri· 
formis muscle. The gluteus maximus muscle covers it in ; but, as the hernia cnl:wges, it 
may nppenr below the lower border of that muscle. Dr. F. C. Crosse, in Sept. 1873 
('Dublin Journal of J\Jcdical 8cicnce'), has recorded an intrresting example of this kind 
in a wom1tn, a~I.. 40. The tumor occupied the lower bonlc•r of the riglit gluteal fold, it 
was tlie f;ize of a footal head, soft and pulpy to the touch, dull in parts, tympanitic in 
others; and cou~hing gave nn impulse to it. lt was trcntecl by a truss. " rhcn such a 
rupture becomes strangulated an operation must be performed, the surgeon making such 
a.n incision as will hest expo..;;P the tumor and its neck. 

Diaphragmatic hernia is met with as the re:-ult of an accident (traumatic), and 
is gener:dly fatal; it has l.if'en alluded to under the hcadinJ! of 11 Abdominal Injuries," 
pnµ;e ·t:l·L It may nlso be the reRult of some" conf!enital" dt:fcct, or the pu,.hing of the 
abdominal ,·iscera through a natural or other openinp; in the mu::iclc (acquired form). l t 
rarely calls for ::iurgical aid . 

ON T1trssi.:s. 

A truss is an instrument employed for the purpose of pre,·enting the descent of a hernia. 
It is composed of a pad, to be placed over the seat of the hernial protrngion, and a spring 
or belt to keep it in position. Any truss that will keep up the hernia. under all circum
slance$, and does not cause pain or 1a~ting discomfort, is proba.bly beneficial. F,,·ery 
truss that fa ils to carry out this object, should be condemned. An instrnment with a too 
feeble spring is a delusion an<l snare; but one that is too powerful may tend to do more 
e\·cntual harm than prcf;ent good by causing absorption of the abdominal parictes upon 
which it press.cs, 11nd, as a cousequence, enlargement. of the opening tlirough which the 
hernia descends. For the same reason a pad that is unduly convex is al::io to be con· 
demned . 

.A truss that will keep up one hernia may fail in the Ca!'e of another. EYcry hernia, in 
fact, requirt·s a special adaptation of the pa.cl as well as a carcf'ully regulated spring. 

E,·cry subject of a hernia, young or ol<l, ma.le or female, should wear a truss, an<l, in a 
good proportion of cnses., particularly of the young, a cure may take pince; that is, the 
nerk of the sac may close. fiut even after a cun•, or apparent. cure has taken place, it is 
wcl1, for the sake of safoty, to wear the instrument; a.s cases arc far from infrequent, 
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when a supposed cure hatl takPn p19.ce, ancl after the l:tpse of years, a sudden clC'scent has 
occnrred, jeopardizing- lite. This is the more common in the cong-cnital form of hernia. 

·~he truss should be worn all day, from the act of rising out of iJt"d to that of retiring, 
n:;; its object is to prevent the clc~ceut of the hernia under any sudden net of exe>rtio11 1 and, 
with the truss off. it is impossible to guarantee that any such mny not be made. Some 
patients h:lve a habit of rcmo,·ing their trusses when they are sitting in their drawiug
room, but this is to be conrlcmned, since I ha,·c more than once hecn called upon to treat 
a strang11latecl hernia which came down under these circum..;;tances, during some unguarded 
nN; and it is in these unguarded moments that the tr11ss is calcub1ccl to be of so much 
Lcncfit. 

'Vhen the truss is first applied, it will doubtle:'S cause inconnniencc, which will i::.oon 
pass away. The ui::.c of' plenty of starch or violet powder, tltc Latl1ing of tlie point of 
pressure with some spirit and wa.ter, and attention 10 keep it ''ery dry, are excellent 
remedief; for any little local source of cliBcomfort. 

The pad.- This shou ld be regulated according to the size of the hernial aperture. 
A small open ing rcquirin.z a small pad, and a large opening, a large one. The pad 
shoul<l always overln.p for n.bout half an inch all round the hernial aperture, and in large 
hernire1 for more. Jt shoultl be slightly convex when made of' any yielding material ; and 
flat, when of a firmer consistt>ncy. It should also Le so adnpted to iti; spring as to keep 
its place undt•r all circumstances. 

ln inguinal hf'rnin. it should, moreover, be so fixed to the spring a-~ to exert a pres.::,ure 
at right angles to the plane of the hernial aperture. Thu~, in large' pendulous bellies, the 
pressure may be upward;;:, or inwards and upwards; but in thin i-ubje<'IS directly LaC'k~ 
wards. ]n femoral ruplure, the pressure should always be backward~, in order to close 
the crurnl ring. Any truss that applies i1s pressure only in one direction must fail in its 
purpo~e in a large number of cases. lt is. indeed, in this cun·e of tlw spring, or direc
tion in which the pressure of' the pad is employed, tha.1 the cl1icf tlifforence in the great 
varieties of trus:'CS is found. 

Some pads are rigidly attached to the spring that holds them in po~ition, while others 
are connected by means of movable join ls of diffCrent construction. Salmon and Ody's 
well-known tru~s has a ball-and-socket joint. 

The spring of a trus~ is a matter of importance, althoug-h not so much as the pad and 
Ilic dirC'ction of the line of prPssure. lt ~ strength shou ld Le cal'l:flllly reeul:itecl accord. 
ing to the requirements of tli e individual case. It ought to Le strong enough to keep the 
pad in position, and JH"C''ent the deseent of the hernia und<?r all <'ircumstanccs, but not so 
as to cause pain. The French spring consists of a coil like that of a watch-spring1 is alwn.ys 
in action, and pre~scs inwards. The German form is more rigid and inelastic, an<l holds 
the pad firmly in its place, thereby resisting the protrusion of 1he hernia un1ler any expul
Si\·e effort. The Eng)i5h makers employ a nriety of spring$. .A too rigid one, as the 
German, is not to be recommended, whilst the 'French is nlso ohjl'ctionable, its action 
being too s<::vere and constant. 

The best is 1hat which holds the pncl in position. keeps it there umler all mO\'ements, 
('Ounteracts any cxpulsiv<:: action of the hernia, and cau~e'i lilfle if any di~comfort. The 
lighter it is under these circumstances the better, and the closer it is n,dapted to lhe body 
the more comfort it affords. 

The only tru~s that hiL>i no circula.r-bocly spring, and is kcpl in position by a band is 
the )foe-main lc-ver. The pressure is kept up by means of n thigh strap attnchecl to a 
small spring-lc\·er connected with the pa.cl. Such a truss is doub1lcss comfortable, as its 
n<:tion is not enough to produce inconnmience, but it is not safe under most circum
stanC'cs. Jn old people where the inguinal rings require only a little support, it may be 
u:-cd; but in the middl('-agcd, when the hernin. ha.s a tc: ndcucy to come down, it is a 
dangeromi and unreliable instrument. 

Jn oblique inguinal hernia the pa.cl of the truss should be phced over the internal 

:~'.~~k a.~:~~::~;:;\~~~~\ 11 ~1~ o~·f;et~~ ~~;~1i~~~1 ~~ ·:~c 1~1~!::C~ ~:~:.g l:~e ~i;~er~~~t~~·~g~0 li~ 
femoral hernin, when the crural arch is naturnl and not relaxed, a small pad may be 
employed over the ucck of the snc; but when the arch is r<•laxed a.nd mo,·able, a large 
pad, so ndjustcd l.l"l to 1U'C5S upon the li~tuncnt itself, is required. After the operntion of 

~ei~~~~~t;.:~:~8f~~g~1~1l~::11lt 1;1~:~1~~e~1h:~~~~~ ~~1~\·~~~I;[ ~~ ::~~c;~:~o:~ ;a/~~)~:h~~~.~~ f1~1~ddit~1i=i~;~~~ 
ments relaxed. 

To give a description of c,·ery variety of truss is needless. 
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Ryg's truss is in all rc,.p<'rt~ ri~id, and keeps its plncr when once fitted. Cole's lritss 
is very good, i~ light, and ltns a thin metallic pad covered with lt•atlu.:.r, and acted on by 
~piral rings. 'Yhen properlr adapted with a not too convex parl, it gi,·es elastic press1i1re; 
bul i~ not :;o well calculated to retain a hernia under violent exertion as another truss 
with a more !l-Olicl pad; the cl:i"tic pad being apt to yield and allow the hernia to descend. 
This objection applic:-; to all cht"lic pads, although air or water pad~, in some cases, are 
very comfortable and rnlunhlc, particularly in the IH•nlthy aged subject . 

Among the trus:;:es with :;:olid pads that of "rood's mu,:;t be men1iont.'d. They are 
made by )lat.thews, wi1h flat p:1cl~, composed of wood, i\·ory, or \'Uleanite, an inclia
rubber water-bag being occa~ionrdl.v applied to the surface of the pad. They are held in 

~~~;:~o;~e~~i~, s~1~·~;1~l 1~l1:i1z='~~·i 1~~1l;sll~1:.~i~~i°~i>~rt1:~!1.e s~: .~~b~~~eu~a~~1;~~1~:~ ~:·~ :-~~i~l:etl1'~"t1~~~ 
is of nn obl iquely cuned hor:;;eslioe shape, the outer limb OH·r Ponpart's ligament being 
shorter than the inner, and the i-:permatic cord and pubic spine lying in the cleft. The 
curn of tiLl' lioriieslioe ii;; placed ornr the inner hernia l aper111re. For direct inguinal or 
umbilical hernia, the pad i:; made the shape of an ornte ring with a. hole, corresponcJing 
to the hernial opening in the centre. For femoral hernia, the pad i:; egg shape. 

N(•wsom's trus:s has a thin round wire-spring nnd a hard pnd, which is very comfort
able when well adapted . 

The trnss of Dr. C'. Edwnrd ... of Cheltenham, is good, the pad being so arranged that 
it may revoh·e as wt.'11 as slide on the spring when required. That of 8alt, of Birming
ham, and L'Estrangc'~, are al.so good instruments. :Millikin, of St. Tliomas's Street, 
p1akes also :m excellent truss with a pad, which, being movable upon a ball-and-socket 
joint, is really nclaptecl to any case. 

A simple, yet a \·cry efficient truss lrns, for some time pa.~t, been made by :Messrs. 
Krohnc and Sc~emann, de~igned by ::\fr. R. Hendle, hue :.ur:zicnl rtgis:trar at Guy's, for 
kel:'ping up citlH'r a single or a double rupture. Jt consist;; of a circular steel spring 
coverc1l with 'ulcanite, anti made to tit the pel\"is clo~cly, an inch below the hip. At 
both end!' of' the s.prinµ: thtrc is n, slot in which n1lcanite p:t<ls slide, one fo r the lPft and 
anotl1er for the right side. Jf a hernia exists on one side on ly, the spring pres::mre on 
that side is made the st rongcst, the pad on the other side acting ns a protection from 
rupf11re. 

Whate,·er truss i8 sckctc1l to be of use it must answer to a nicety the purpose for which 
it i~ required. The pat! should be adapted to the ahllominal lu:'rnial orifice or to the her-
11ial tumor it!'clf, :11ul not hf'low it. The amount of prcS:'.illl'C applied to the pad ought to 
be cnrcfully regulated as well as: its direction, and enough employed to keep the pnd in 
po,.ition under :~II c i1·cumstrmces, without causing pain. A slight force applied in the 
right di1·<•ction bt'ing- of' more value than a. greater misdirected. 

The pad may Le flat or slightly con\'ex, and made of a solid or ela~tic materinl. Of 
the latter, air, waLcr, or springs may be employed, according- to the requirements of the 
ca:-oe . Sand pad~ are of great ,·:due, as they can be moulded to fit more comfortably and 
aCC'mately tlrnn any other. 

To test the value of a truss.-The patient should be ma1le to cough and strain, 
and, when po.:;_..;ible, to jump. llc should be placed on the ed~e of a chair with his legs 
apart. or made to stoop forward with his knees apart and his hand,; rcsiin!!; on his knees 
:rnd then to cou~h, the::c p01'itions tending more than any othf'r to relax the lower part!' of 
the abdomen and 10 loos,·n the truss. 'Vhen the hernia by the~e me:rns foils to descencl 
or to cxcilt• in the patient a :'lensation of wcaknes::' in the region of one of the abdominal 
ring1', th(' truss is proha.Lly eflicient. The patient should be taught, un<lcr nll circum
stances, what the truss is cxpectetl to do, and be made to understand the danger he will 
incul' if it fail in its pmpose, as well as the neces.sity of ag-ain seeking a.ddce. 

The surgl'On, morcon:r, should always take upon l1im-.,l.'lf the re~ponsibility of seeing 
that the truss fits, and not rest sati1'fied by scndi 11g his p:~tient to buy a truss where he 
likes a111l of' what kind lie likes; he should also tell the maker what is wanted, and not 
lea\"o him to find it out. 

To measure for a truss.-The following points should be noticed, viz., the nature 
of the hel'llia, the ~ize of tl1e hernia.I aperture, tlu• side, or if douLle. The circumference 
of the pelvis Bhould al"o be gi,·en one inch bdow the crest of the ilium, and the girth of 
the body, commrncing and ending at the hernial orifice, as well as the distnnce from the 
11ernial aperture 10 the iliac spine. The surgeon, moreover, should alway8 indicate to the 
maker the directions of the prcsS<ure required by the pail, and this should always be mnde 
out "hen the patient stands, by a digital examination. In pendulous and fat subjects 
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with inguinal hcmia, it may be upwards, backward~, and inwards; in thin subjects simply 
backwards. 1u fomoral rupture, the plane of the cruml ring is horizontal, and may be 
clo·~d by a backwnr<l pre~:,urc. No general rules can be laid down, though this is a 
point upon which the whole ,·alue of the truss depenrls. 

To estimate the force requireJ to keep the hernia in position is a difficult matter. Up 
to the present time the only true test is that of trial. l\Ir. w·ood has had an ingenious 
pre:!sure-gauge made for the purpose, which may possibly turn out of n\lue. ('Brit . ::\Jed. 
Journ.,' October 12th, 18il.) :Mr. Holthouse has likewise invented a skeleton tru~s 
which promises to be of use for indicating the length ;rn<l shape of the spriug required, 
and the correct nugle at which the pad shou!J be fixed. 

Patitmts who arc linble to employ at timt:s g reat muscular exertion should lrnxe two 
trusses, one for ordinary wtmr with a sufficient pre:-s power to keep the herni:~ in position, 
and the second with an increa:5e of power which is to be put on when occa:5ion demand:;. 
They should also have extra bathing trusses. 
"~hen any t1·nclency exists fol' u clouble hemia, as indicated by a bulging of the oppo~ 

site ring or a sc11se of weakness on muking exertion, a double truss should be worn; 
ind~ed, in inguim\l hernia, I bdieve that a double truss should always be employed. It i:s 
at least ns comfortable as a single one, besides btiing an tixtra protection if wtill adjusted, 
and can do no harm. 

Birkett, 1 Holme31S Syst.,' vol. iv, ed. 1870; 'l\led.-Chir. Trans.,' 1859.-Bryant, 'Guy's Re
ports,' 1856; •Ciin . Surg.,' Pnrt 3, 1861.-Cooper's 'Surgical Diet.,' 8th ecl.-Gag, 'On Hernia,' 
18-48.-P. Hewett, 'M~d .-Chir. Trnns. 1

1 lS+l.-Hutcl1inso11, 'Loud. Hosp. R~p.,' 1865.-James, 'On 
Hernia,' 1859.-.lston Keg, •On Hernia,' 1833; 'Guy's Rep.,' 18-12.-A"i11gdon, 'Med -Chir. Trans.,' 
1864.-Luke, 'i\lt'd .-Chir. Trans.,' \"Ois. xxvi. and xxxi.-lawrt11ce1 'On Ruptures,' 1835, 5th ed.
Stephe11s, 'On Obstructed Hernia,' lo29,-Scarpa1 Wishart's ed., 1814.-11.ard, 'On Strangulatt'd 
Hernia,' 1854.-ll'ood, 'On Rupture,' 1863. 

CHAPTER XVI. 
SURGERY OF THE ANUS AND RECTU)L 

(l\IAU'OIUIATIONS.) 

T11E anus nncl rectum are not rarely the seat of congenital malformations, and these show 
themselves in a ' 'nriety of forms. In one class of cases the anus i!i completely closed, the 
rectum being either partially or wholly deficient; in a second the anus exist:- in its normal 
condition, but opens into a cul-de-sac, the rectum being partially or wholly deficient (Fig. 
286); and in a tltird the anal orifice is absent, the rectum opening into the bladder, urethra, 
,-agina, or other abnormal position. And, it will be oLsen·ed, say:s l\Ir. Curling, to whom 
we are indebted for the bulk of our information on this subject(' .:\fo<l.-Chir. Trans.,' \"OL 
xliii), that the classification of these imperfections i:5 founded on states that ran generally 
be recognized during life; although, unfortunately, the conditions of 
the terminal porlion of the intestinal canal, and its relation to the Frn. 286. 
parts around, cannot be predicted with any cel'lainty; since in cases 
of' impcrlOrute :mus, or of anus opening into n cul-de-sac, the intt::s
tinal canal may 1erminntc in a blind pouch at the brim of the pelvis, 
the rectum being wholly wanting; or, an imperfCct rectum m:iy form 
nn<l ~how itself as a short sac descending to the floor of' the pclYis, 
or to the neck of the bladder in the male, or commt!ncement of" Ille 
vagina in the female. An cxpl:ination of these different cond itions 
is to be found in the fact, that these malforma.tions a.re clearly due 
to some foilure in the fretal development and to the want of ju11ction 
of the two ends of' the n.:ctal tube; for the anal portion of the bowel 
developing from below, grows upwards, while the intestinal descends 
from above. The two parts subsequently advance, and, in a nntural 

J~1~~ltii~~~'at01~itf:~t~~16p~~i~~~~i;:i1;~;~e:~~~~r~r\~~~:~~~tl~~ii~~s~rp~~~~~ en~~;; 1:: :h:~~-t;:~!:: 
" rben a failure in this uniting process takes place, the second class aOO\·e ihe 11.uua. Prep. 
of congenital imperft'ction is formed; when the failul'e occurs at an 1:;:i211, Guy·a Hosp. Mua, 
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early period of de\·clopment, the two ends of the approaching tubes will he far distant, 
and, when at a larer period, they may be in closer contact. The clodurc of the anal orifice 
is due to a firm adhesion of the integument. 

Sometimes the blind pouch in which the intestinal cnnal terminates is connected wi1h 
the anal integument, or with the anal cul-de-sac, by a cord prolonµJ•d from the bowel a.bow·, 
and it seems poi;:sible, from Curling's and l\L\l. Goyraud anti l•'rieclberg's obsenationio0, 
tl1at such ca~e~ are caused Ly an obliteration of the bowel which was originally well formed, 
from some intra-uterine inflammatory action; instances being on record where the mu.:<-
cul:ir tissue of the intt:stinc was clearly trared into the conl. " 'here the upper bowel 
communicates with the urinnry or rnginal passages, it is owin~ to the incomplete separa
tion of the natural cloaca that exists during the d,·,·dopment of lliosc parts. 

A clear understanding of the way in which these deformities are caused will expbin 
the dilliculties that are met with in their treatment. 

TREAnIENT.-On the birth of e\'ery child, the condition of the clifforcnt outlets of the 
body should invariably be examined, and even when tile anus appears normal, a digit:~l 
examination should be made on the second day, if the bowds have failed to act. as many 
an inti.mes life has been lost for the want of this attention and the consequent postpouc
ment of surgical relief till too late a period. 

Jn the simplest c~1ses when the anus is closed by a thin membrane and the bulging of 
the distended rectum indicates its nature, a cautious central incision through the soft parts 
should at once be made, and a good result is generally obtained, the power of the anus 
usually being complete. l\Jr. R. Harrison, of Li,·erpool, records the caRe of a child who 
was born with an imperforate anus, and was successfully operated upon in the anal region 
thirty·three days after birth. ('Lancet,• Feb. 26th, 1876.) 

In the more complicated cases where the anus is closed or absent and no bulging of the 
bowel exists, where the surgeon has no means of making out the true position of the 
terminal end of the bowel, a cautious incision may be made over the Epot in which the 
anus ought to be found, the finger of the left hand acting as a pilot, but this mu:;t be car
rie<l out with care. The inci:;ion may be free as Jong as it is carried upwards and back· 
wnrds townrtls the Racrum, and not forwards towar,Js the urethra or vagina. It must not, 
however, be made too high. 'Vhere there is not sufficient room to carry out this practice, 
the coccyx may be cut away. 

When these means fail, all fort her attf'mpts must bE" relinqu ished. To introduce a knife 
or a trocar and canula blindly upwards with the min hope of puncturing the distended 
bowel, is a practice to be unhe:;itatingly condemned. l\lr. Curling':; figures, too, pro,·e 
that the perineal exploratory operation unkss undertaken with gn:mt care, does more harm 
than good; though wlien skilfully performed it is followed by considerable success. 

In t!te treatment of t!te second class of cases, when the rcctllm terminates above in a 
cul.cle-sac, n.n exploratory operation mny lie made as just de:;cribf!cl, but the uncertainty 
as to the true position of thti bowel rencltrs any operative proceeding hazardous. When 
the two tubes are in contact and only l'eparn.ted by their membranous ends, a:s in the case 
illustrated (Fig. 286), a good result may be expected, but, when they are far apart, no 
such success can be anticipated. l\Ir. Curling in his table gi,·e~ 31 examples of this cla~s 
of cases. In 27 an attempt was made to reach the bowel, in 16 with success, while 10 of 
these subsequently rcco,·cred. 

'Vhen the bowel is opened in any of these cases and is not far from the anus, the sur
geon should use all fair endeavors to draw down the intestine to the margin of the ex
ternal opening and fasten it with sutures to the skin. Ile cnnnot often, however, succeed 
in accomplishinp; this, the bowel being rarely found at a lei's distance than an inch from 
the perineum; but when possible, the advantages of the practice arc grPat. 'Vhere this 
ctrnnot be nttaineJ, repeated dilat<ition of the perfOrated bowel is absolutely essential 10 
m:iintnin its pl\tency, as otherwise, like all artificial opening~, i1s sub8equcnt contraction 
will take place. The intrnduction of a finger once or t\\ ice a week is sometimes sulficient 
for this purpose, and in n case I had under my care, where the tendency to contract mpidly 
was mnrkerl, the introduction of a large sen-tangle tent answered admirnbly, the tent 
being placed in water for a few minutes beforehand to make it swell. 

'Vhen the anus opens in an abnormal position, as in the rngina, ancl the anus made by 
the surgeon is established, there is a natural tendency for the abnormal opening to close, 
se,·ernl ca~es being on record in which this result ensued. Two ha,·e occurred in my own 
practice. \Vhen success has followed any operati,·e procedure in these caRe~, it is im
portant that close atttntion should be paid to the condition of the bowel for many ye:\rs, 
an<l indeed for the whole of life, because then: !!eem.s reason to believe, that the bowel 
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which forms the upper cul-rle-sac has but little muscular power, and is liable to dilate 
under fecal collection as well as to become paralyzed, der\th under these circum~tances 
taking place from obstruction. In Fig. 287, this fact is illustrated. 1t wa.s taken from 
'\'illiam L--1 ret. 26, who hnd been operated upon 
a.'! an infant for an impcrforate rectum. He died Fio. 21:.7. 
in June, HHI, from exhaustion and peritonitis fol
lowing intestinal obstruction, this obstruction being 
clearly due to 1he narrowing of the rectum at the 
seat of the early operation. At the post-mortem, 
the recwm wa~ found to occupy half the abdominal 
ca\'ity and was tl1irteen inches Jong and elevt:n in 
circumference. lts wnlls were three times as thick 
as natural, more particularly the peritoneal coat. 

" ' hen the exploratory ano-perineal operation 
has failed to give 1·dief, or when it is inexpedient 
to make the attempt from the nry backward posi
tion of the genital organ, other measures must be 
adopted, and of these the opening of the large 
intestine tbrough the abdominal wall is certainly 
the best. M. Hochard, in the ' 31Cmoires de 
l'AcadC mie lmpCriale de.:i\16decine,' 1859, gives 
ten authentic successful cases of Littre1s operation 
in the ~roin for this affection. Holrnf"s informs Enormou! dilatation or the rectum follow\11g 

~~~~ ~;.isCi~\11~i:~~~,:e t;~::·~1~ ~~d t ~~t :~1;~~~~~h ~:~~ :f;~;:::::::~:~:,~;~11~~:';r:::1~nr:!,::";:::;;~ 
nccount of any permanently successful operation 
since the publiration of H:orharcl's paper. Guers.ant opened the colon in the groin eleven 
times in succession, and once in the loin, without saving a patient. Girallles, however, 
had one case in which a child lived two months and a haJf and then died from another 
cause. 

The opemtion, to be SUCCC!;sful, must be undertaken early, before the infant is exhausted 
and peritonitis set in. Delay is only justifiable when the bowel is not distended aud the 
symptoms not in any way urgent. 

" rith respect to the form of operation, that known as LittrC's is probably the best, Yiz., 
opening the bowel in the groin. The left groin is usually selected, although the right has 
been recommended by Uuguier on account of the frequent bf'nd in the colon towards the 
right gl'Oin, and the absence of the rectum in these case,;, GiraldCs ah10 has shown from 
di~scction, tha.t in 1,hirty infants operated on for imperfOration, the intestine was found on 
tlie left in all. (' :Xouveau Diet. de .:\Ied. et de C..:hirurg. pratiques,' 186-1.) l have on 
three occasions performed Huguier's operation with temporary success. ln the last cast>, 
optmuell upon in December, 1876, the child (a male) was twelve cbys old before relief 
was sought, nncl he liYt'd eight days, dying from chronic peritonitis, whirh had evidently 
existed before the operation. The artificial anus had been made in the lower part of the 
large intestine, and, had the operation been pe1forme<l at an earlier period, goocl succe.5's 
woul4 probaLly have been attained. The question is, therd'ore, still sub Judice. Amussat's 
operation in 1he loin is rightly put aside in these cases on account of the natural looseness 
of the colon after its splenic flexure. Fignres likewise help towards the same conclusion, 
since out of fourteen instances in which Littre's operation was performell, nine recovered, 
whereas two only out of seven reccffered after the lumbar operation. 

The operation itself has been described in page 450. 
In the treatment of the third class of cases, where the rectum opens into the ,-ngina, the 

surgeon may lay open the rectum fr.Jill the position of the natural anus, having pre\•iously 
passed a director into tl.e rnginul orifice of the gut as a guidt', drawing down, when pos
sible, the IJowcl, and fastening it to the integument l;y sutures, as originally performed 
with s ucces~ by Amussiit. As a guide to the perincal incision, a bent probe may be passed 
into the rnginul orifice of the bowel, and the end turned towards the perimmm, cutting 
down carefully upon it. I have done this with success on four occasions, and in all stitched 

~';f fi~~,;~~::q ~~~1 ~;l'[i~~~i. tll~ 1!ntt'~.~~~1:~ 1 ~,::1~:1~;:r~t~~0~.;~~:,~~ra~ ny~:1~s c:;~~,t~tl~e ,;~~f ~::~l! 
ha\'e good control ornr their motions, while the vaginal focal fistula seems to be contract
ing, liquid motions nlone passing. 

Jn exC'cptional instances the dd'ormity Sf"ems to cause no inconvenience. Ricord lms 
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recorde1l ont• (· Gnz. des IIOp.,' 1863) in which the woman was married and her hu.-.bnncl 
wa.;: quite uncon:scious that anything abnormal about the parts existed . T ... e Fort bm1 
recorded a second in which the woman was married, and had had three children, the mal
formonion ha,·ing been accidentally disco,·ered in an examination for some suspected 
disea.-.c of the bowel. 

.. In 8uch cases M these," adcls Holmes, 11 the termination of the rectum in the Yagina 
mu"t be tolerably free, and there must either be an external sphincter or the internal 
sphincter must be hypertrophied.'' 

\\'hen the bowel empties i'tse{f t'nto the bladder or ·1aetltra, the case is very hopeless, 
thongh the prospects of a successful issue are better under the latter than the former con
ditions. An exploratory operation in the rt:gion of the anus may, howe\'er, be made with 
the usual caution, in tl1e hope of reaching the intestine, and, on its failure LittrC's opera
tion should be performed . bfr. Curling ha~ rehtted a successful case of this operation in 
a boy. eight yenrs of age, who had a good anus in the g1·oin, yet suffered from the occa
sional passage of feces into the urinary pn.ssages. 

~.Y I~ai~lo~·~:~~ 1~::~~[i ~~~1:011~~~:ii~gx~:l~~~~~~ 1~} 1~~~e~~~~~;:"a::~. obstructed rectum, or 
misplaced anus, an exploratory operation in the normal anal position ought to be made, 
sucrl·:ss following the attempt in nearly half' such cases. 

2. 8uch explorntory oper:uions, however, to be successful, should be undertaken early, 
aml l'Onducted wi1 h great caution-the line of punct.urc or incision being upwards nnJ. 
backwards towards the sacrum. 

3. "·hen these means fail, or are inapplicable, the intestine must be opened in thti 
groin, it being still an open question whether thti right or left side ought to be sdected, 
though the latter i..: the usual one. 

4. When un artificial nnus has been made, its constant dilatation is a 1wcessity. 

d~~·,.~~:~::~m;~:~!'.'.1!~,~;~2':J:.,:.~~~::~~:;i~~?"f.',?!i:~:~~2~1££-}~~~~;;;':~~=~~.~~:: 
INJURIES OF TllE RECTU:\f. 

The anal orifice and lower part of the rectum may be wounded by accident from falls, 
or by <lesign, and, when this occurs, hemorrhage is a common result. Repair, howeYer, 
rapidly goes on in these regions, and with the arrest of bleeding by either securing the 
di,·ided artery or by pressure, and water dressing, a good result may be a11ticipated. 

]n 187G, a se\'ere example of this kind came under my care at Guy1s llo:.pital, in a boy 
ret. 12, who was impaled upon a rail, the iron spike entering the pelvis on the inner side 
of the right tubero:sity of the ischium, perforating the rectum about two inches up, :in<l 
lacerating the anterior wall of the rectum and base of the bladder. The injury was fol
lowed by collapse and attended with llPmorrhage. I saw him directly after the accident 
and made a free incision into his bladder as for lithotomy, in order to secure a free passage 
for the urine; it being clear that the recto-,·esicnl peri1oneal pouch wns lacerated. Some 
though not i'C\'Crt peritonitis followed; and feces passed per :mum as well as through the 
external wound. On the sixteenth day I conse<1uenliy gan> opium to lock up the bowels, 
with the view of m:\king a ~plinl a5 it were of the feces, and to keep the rectum and intes
tinal wound quiet. Success followed the practice and the wound in the bowel closed. 
After four clays, the bowels were opened after a dose of castor oil, and convnlescence 
became eRtablished. 

In parturition, the rectum is sometime~ laid open by a rupture, either alone or with 
the perineum, nnr\ 1 when this occurs, the rent ought to be brought together at once, for if 
this practice be not adopted, a pb.::ltic operation subsequently will hose to be performed. 

111 the act of dc/Pcation 1 small lacerations of the anus are not uncommon, when the 
motions arc ,·ery large or hard; and H. l\layo ('Dis. of Rl·ct.,' 1833) relatt:s the case of a 
bdy who, during a. \'iolent cft01't at defoca1ion, felt something give way, ~md, on the fol-

~~~'1::; u~>1 ~;~•:i~~:"~~sf~r~~·~{~!~~~~ :~ ~r1~,:ari~~a~n/~~ ~~~n~i~~~~0;o ~:::~r~<~1 ~h:e~:c:~~ 
~nto the \'a.gina. Casrs are .also on record, wheu, during parturition, a child's hear.I pmiised 
mto the rectum and wns delivered per anum. 

In the milcler forms of laceration of this kind, cleanliness and lnxntives, ns n rule 1 are 
sufficient to allow the parts to heal. In some instances, the rent do~s not heal aud the 
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ca~e becomes one of fi~sured anus or painful ulcer of the rectum, and should be dealt with 
accordingly. 

" rounds of the rectum inflicted by the surgeon, ni;i a rule, heal readily, as is fairly proved 
by the cases of fistula in ano treated by operation, and the recto-vesical operation for stone. 
The puncture made in the operation of tapping the bladder per rectum for retention also 
heals quickly. 

It is well to remember, that the rectum may be wounded by the pa~8age of a bougie, 
enema syringe, or the introduction of an O'Beirne's tube. Guy's l\Iuseum contains speci
mens. illustrating all these forms of injury, and, at 81. Bnrtholomew's, there is a specimen 
of perforation of the rectum by a metallic clyster pipe, through which gruel was injected 
into the peritoneal cavity. 

Fo1rnw~ Boorns IN TnE Rr.cTmir. 

These may be introclucecl from wi"t/1out, either from mischief or accident, and trouble 
may be experienced in their removal, their shape and position influencing the result. 
More commonly, however, they ham been swallowed, and have passed clown the canal, 
becoming caught or impacted in the rectum. They are not unfrequently the cause of anal 
abscess; bones, pins, b1·istles, &c., being constantly found in the rectum under these cir
cumstance~. Stones, hairs, or husks may likewise form concretions that are foreign bodies. 
w·hen large foreign bodies have been introduced into 1he rectum, or concretions or solid 
masses of feces become there impacted, chloroform should be given to allow of thei r 
removal, care being taken not to injure the walls of the bowel more than can be helped. 
" 'i1h the patient under the influence of chloroform, 1he sphincters become so relaxed as 
to allow of the introduction of' large instruments, or e,·en the introduction of the hand to 
guard the bowel and remove the foreign body. Bot1les, potl\, cups, corks, rings, pencil 
cases, bougies, sticks, &c., have been impacted in these regions, ancl considerable care is 
needed in their removal to prevent injury. The injection of plenty of warm oil before the 
attempt greatly facilitates the operation. Lithotomy scoops or forceps are likewise valua
ble, but the ingenuity of the surgeon is necessary in every case to apply the best means to 
carry out the encl in view. 

A large collection of such cases with their treatment is given by 1\I. l\Iorancl in 1 1\Ie
moirs of the French Academy of Surgery,' vol. iii, an<l by Ashton in his work' On the 
Rectum.' 

DISEASES OF TOE ANUS AND RECTUM. 

These ha"\"e only recently received sufficient attention from the great body of smgeons, 
and, as n consequence, have been too often allowed to fall into the hands of "quacks;" 
and, although able and respectable specialists ha,•e since rescued this important class of 
cases from their hands, much remains to be cloue by the profession as a whole, to bring 
the diseases of these parts into their right position, that is, into the hands of the general 
practising body of the profession. Again, in no class of cases are so many mistakes met 
with, and these almost always arise from a want of proper local examination of the parts. 
The anus OL' rectum is either unlooked at or unexamined from some mistaken notions of 
delicacy, or badly examined from want of knowledge or want of inclination. But such 
should not be, and e\'ery patient who complains of anything like persistent symptoms in 
those regions should be as cart>fully examined as he or !?-he would be were any other locality 
equally affected. To do this, some nicety is required, and, to help the student, the fol
lowing hints may be acceptable. 

Examination of a patient.-The best position is on the sicle with the legs well 
drawn up and thighs flexed upon the abdomen, the hips being brought to the edge of the 
bed or couch in n g-ood light; the surgeon, with one hand h:n·ing uncovered the parts 
sufliciently to expose them, may then raise the upper buttock, and in doing this, the anus 
comes well into view; in operations, this may be done by an assistant. ·when an abscess 
ex ists, it will then be seen; if a fistula be present, its external orifice will be apparent. 
Fissures, wart~, condylomata, or fleshy, flattened, cutaneous vegetations, or cancerous 
tubercles, will ulso be at once recognized. 

Pendulous loose folds of skin about. the anus will suggest the former existence of external 
hcmorrhoid8; blue, turgid, venous projections their present existence. A tightly con
tracted and rigidly drawn up aaus, as a. rule, menns some painful ulcer of the part, and a 
patulous anus through which flatus or discharge passes without the patient's wish, too 
often indicates extensive n:ctal ulceration or stricture. 

32 
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Internal piles when prolapsed will appear as turgid, rn~cular, mucous projections, coYered 
with mucus or blood, surroundt!d by evel'ted integument more or less reclematous; pro
lapsus recti, as a greater or less annular projection of smoo1h or rugous mucous mem
brane, with a central intestinal orifice. A polypus projecting will appear a~ a cherry, 
surrounded by healthy structures. All these points are taken in at a glanre, and under
stood. A digital examination should then be employed to confirm or refute the suggestions 
thus taken in by the eye. To do this well, the indPx finger must be thoroughly anointed 
with lard or ointment, it being a good plan previously to till the nail with a piece of soap. 
It should then be applied to the anus, and the patient told to bear down, as in doing tbis 
the sphincter is relaxed. The surgeon can then with ease, and without pain, introduce 
his finger. ""hen an ulcer exists ut the anus, pain will be caused by, and spasmodic 
resistance offered to, the introduction of the finger, and, with the pulp of the finger slowly 
moved round the anus, the ulcer will probably be felt. It should be stated, however, that 
in many cases, this ulcer will be seen by a careful drawing down of thP. skin of the anus 
till the margin of the mucous membrane becomes visible. A spongy nodular feel of the 
mucous membrane just within tlie sphincter will suggest internal hemorrhoids; a local, 
tender, and raw surli.lCC, the probability of a simple ulcer; a circular, indurated raw sur~ 
face that of a syphilitic sore, while a cancerous ulcer is known by an infiltrated nodular 
and thickened surface. A stricture within two inches of the anus can always be detected 
by its annular form or the obstruction whirh it causes. 'Vhen a healthy piece of bowel 
separates the anus from the stricture or ulceration, the probability of the disease being 
cancerous is rendered great. When no such healthy tissue exists, syphilitic disease id 
rendered probable. A digital examination will always detect the presence of scybala or 
impactt:d feces, and also the encroachment of uterine or pelvic tumors in women, and 
pros1atic tumors in men. To confirm these opinions thus formed, a speculum may be 
used, which should be introduced, well warmed and greased in the same way as the 
finger. Mr. Curling flays, "when the mischief' is high up in the rectum let the patient 
stand on the left leg, with the right thigh and leg bent, the foot resting on a chair. Tell 
thti patient to stmin. This action will then force the parts down." I have found this 
method of examination serviceable. 

l\lr. Allingham " advises the prone position, with the hips well elevated upon hard 
pillows, to such an inclination that the intestines will gravitate towards the diaphragm, so 
that when expiration t:ikes place the rectum becomes patulous, and you can see as far as 
the sigmoid flexure perfectly distinctly." This mode of examination, he informs us, was 
suggested by Dr. Marion Sims. ('On Diseases of the Uectum,' 1871.) 

The speculum represented in Fig. 288, as made for me by Krohne, is the one I prefer. 
'The practice of i'ntroducing the whole hand £nto the rectltm has been frequently 

adopted hy several good surgeons, and, from my own personal experience, I belie\'e it to 
be of rnlul', more particularly for diagnostic purposes, in cases of' suspected disease of the 
rectum ~~bo,·e the brim of the pekis, in pehic or abdominal a.ffections. In the female 
patienlJ it is more readily performed than in the male. The operation, howe,·er, is 
neither easy nor free from risk, since laceration of the rectum has been recorded. It 
should be performed wi1h the patient under the influence of an anresthetic, and with 
extreme slowness (five minutes may well be spent in passing the sphincter ani); the hand 
should be well grf>ased and introduced with a screwing motion. 'Yhen the hand ha~ 
pas~eli within the rectum, much care is required, and, when the narrowness of the gut 
forbids easy ad\'ance, no force should be employed, for by force the peritoneal covering of 
the bowel has been ruptured. With the hand in the rectum, the parts abo,·e the brim of 
the pelvis may be readily examined; indeed, the kidneys have been felt, and pulsation in 
the larger branches of the abdominal aorta can be traced, anll consequently controlled. 

"'ith tliesti brief general remarks, I now proceed to treat of the special affections. 

FissunE AND PAIXFUL ULCER OF TnE ANGS. 

This most distressing affection produces more misery than any other local cliseose with 
which l am acquainted, and renders the natural act of def'ecntion nn agonizing one, often 
"causing great drops of per~piration to course clown the temple~." It is usually cau~~d 
by 1he mechanical splittiug of lhe oriti<:e of the anus from the Jmf:~1\~e of a large or inclu
rntecl motion, at the junction of the mucous membrane of the bowel with the skin, although 
it is not always 1rac~ahle to such a cnust!. Jn ~ome instances it seems to owe its origin to 
scratching the par1s whc>n highly irritable. It is usually a clitiease of adult lift-, and com
mon to both sexes; though ii h:1s been found in childrt!n, c,·en so young as a year and a 



FISSURE AND PAINFUL ULCER OF TJIE ANUS. 499 

half. ('Brit. l\Icd. Journ.,' June 6th, 1874.) It is met with ns often in the healthy as in 
the feeble subject, but where it has been allowed to go on uncontrolled, it soon tells upon 
the strongest patient. Constipation, high feeding, sedentary habits, and want of local 
cleanliness 1 arc the common causes, but anything that sets up irritation in the inttstines 
is likely to produce it, and. when once started, unless treated with di8crimination, it may 
go on for years; indeed, it is by no means unusual to hear that the symptoms have been 

FIG. 288. r · 1f'~=~ 
A nest or three. Rectal speculum. Tw1,1adapted foru.e. 

endured for two, four, or even six years. It generally manifests its presence by some 
local uneasiness in the act of' defocation, this uneasint!sS passing on to more or less se,·ere 
pain. This rain, as a rule, is experienced during the passage of the motion, but in some 
instances it comes on after the lapse of a few minutes or e\'en nn hour or more after the 
act, and may last a few minutes or hours. '\"lien it passes away. ll1e patient is ea"y till 
the same cause excites 1he same symptoms. The motions will ofien be streaked wi1h a 
line of pus or blood and diminished in size, sometimes being Aattenccl, at others pipe-like, 
and this diminution is produced by the spasm of the sphincter, tht: size of a motion being, 
in disease as in hf'alth, greatly determined by the condition of tlie sphincter. 

On rxamining the anus, the first fact that strikes the observant eye is the unnatural 
resistance the patient makes on separating the buttocks; and, on doing this, the powerful 
contraction of the sphincter that will be visible. On attempting to introduce the finger, 
considerable resistance will be encountered, and the greatest pain caused if the surgeon 
persevere in his attempt. 

The symptoms and local signs of the affection are indeed so characteristic that the true 
nature of the case can, as a rule, be diagnosed without the aid of a digital internal exami
nation; and a careful external examination will alien rei,.·eal the presruce of an ulcer on 
the ,·erge of or within the sphincter; when within, its outer border will be visible. The 
ulcer is usually, though not inrnriably placed at the posterior margin of' the anus. and is 
rarely larger than a sixpence, if so large. "'hen rl'cent, it will be soft, with slightly ele
rnted edges i an<l when of' long standing, induratcd with an irregular surface, small poly
poid growths fringing its bordt:r. The ulcers are at times multiple, in exceptional cases 
involving the bowel higher up. It is an atfoction of the mucous and submucous tissue. 
and painful only from its position, besides being obstinate in healing from its connection 
with the sphincter ani. 8imple fissures of the anus rarely involve other than the mucous 
membrane and skin around the parts, and are often associated with piles, though occasion
ally with !l-mall polypi. Ulcers are often hidden from view when piles or folds of skin 
exist about tile anus, but pain indicates their presence. 

In women, this aflliction is so often associated with reflected uterine symptoms as to be 
frequently overlooked, and in men, urinary irritation may mnsk the disease. Rdlected 
nerve pains in the perineum and clown the leg, as in sciatica, or in the loins, as in lum
bago, &c., nre often induced by the affection. 

Tnr.:AnlENT.-llappily for patients, the treatment of this clis<'ase is a~ successful as it 
is simple. Simple fissures arc readily treated by the adminisrrntion of a laxative, the 
local application of the nitrate of silver or of lead lotion mixed with the extract of opium, 
and local cleanlinc:1.s, with simple1 nutritious, and uns.timulating diet. 'Vhen the parts 
are indolent, or syphilis s11spcctecl, black wash may be used, or calomel dusted over the 
part or applied ns nn ointment, li\·e gmins toa clrachm of lard. In other cases, the appli
cation of mercurial ointment wilh the extract of belladonna giYeS relief. Injections of 
the de«oction of rhatany twice a clay, or of' an enema composed of a drachm each of the 
extract nnd tincture of rliatany in "''e ounces of' water art" sometimes of great use, as also 
iodofonn as an ointment, ten grains to the ounce. 
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When a larger ular exists, the cause of spasm and pain, and is quite recent, the s.ame 
treatment may be employed; but, when the ulcer lias existed for any time and has a hard 
base, it is quite exceptional for a cure to take place by tht:se means, the surgeon being 
hardly justified in making the attempt, when he has at hand such an efHcient means as 
the division of the base of the ttlcer with the superficial fibres of the external sphincter. 
This can be doue in many cases by the introduction of the finger with a probe-pointed 
bistoury pressed flat upon it, to th<" upper margin of the ulcer, and the cli,·ision of the 
base of the ulcer by turning the edge of the knife towards the surface of the ulcer and 
then incising it. Boyer, who first suggested the principle of treatment, ad\•ised the free 
division of the SJihincter, but Copland and Brodie introduccJ the minor operation, which 
in the bulk of cases is sufficient to dfect a cure. Jn very chronic instances, Boyer's ope
ration may be demanded. When chloroform is given, a speculum ma.y be used, and the 
ulcer being exposed, divided by a sharp bistoury, transfixing the tissues at the base of the 
ulcer on cutting inwards. The essential point of practice to observe is, the free division 
of the base of the ulcer down to healthy tissue, the mode of doing it Ucing unimportant. 
'When any fold of skin or pile exists near lite ulcer, it should be rcmon:<l. The forcible 
dilatation of th~ sphincter, and its ln.c.•cmtion with the 1humbs in the rectum, as prac-
1ised abroad, is a barbarous treatmPnt C(Jml arcd with the above, though when a patient 
is under cltlorofo1m it may be followed. 

Jn the after-treatment, the bowels must be kept slightly loose, and for this purpose 
nothing equals in rnluc a mixture of one ounce of olive oil, rubbed down with f'orty-th-e 
grains of calbonatt• of potash, and mixt>d with se\•en ounces of peppermint or chloroform 
water, one ounce being given two or tliree times a day to produce a soft. evacuation. 
lndeed, before as well ns after the operation, this mixrnre should be employed; when 
it fails, enemata ouglit to be used. Tl1e diet should be simple and rest maintained till 
the curc is complete, for where this rule has not bc(•n obsen'ed, I han! known the ulcer 
becomes so indolt:nt as to require a second di\•ision, which. under other circumstances, 
is rarely required. Tonics are often of value during the co1l\'alescing period. 

Spasm of the sphincter is not a dist'ase but a symptom, caused by reflected irri
tation from some rectal, ·uterine, or otlier local affection. It may be a small or superficial 
ulcer beyond the \'erge of the anus, tile presence of worms, the existence of' a small polypus, 
or some other cause of irritation of the mucous membrane lining the bowel, but a local 
cause will be found after careful i1n-estigation. 

The f:arue rtmnrks are also npplicable to neuralgia of tl1e rectum, though it is quite 
reasonable to believe that a pure neuralgia may occur of this part as of any other. Yet, 
as a rule, it is cuused by reflected irritation from some nerve with which the part is con
nected, nnd the surgeon should clinicnlly so regard it. It is said to be common in gouty 
suhjects, and can certainly be relie\•ed by free purgation. 

Dr. T. Ringer, an nl.Jle surgt:on in the Indian nrmy, has related to me several ca.ses of 
this complaint clearly caused by malaria, and cured by large doses of quinine. 

ANAL ABSCESS AXD FISTULA IX RECTO. 

The two subjects of anal abscess and fistula in recto nre classed together, as the latter 
disease is alma.st always preceded by the former. though a large number of cnses of anal 
ab~cess recornr without. passing into a fistula. Of my notes of 236 consecutiYe cases of 
the two diseases, 43 commenced and ended as anal abscess, while the remaining 193 were 
treated as fistula in recto i 74 of these cases were females, and 162 males, men being 
evidently more liable than women to this affection. It rarely occurs in children, though 
I have succc~sf'ully treated a case in a male child four months old, and a second in one of 
fifteen months i in the latter the fcetor of the discharge was \'Cry great. 

Of the causes of this dise>ase, little positive information can be given, because, as n rule, 
the abscess is obscure in its orgin, slow in its progress and repair; some patients e\·en 
professing to have been unconscions of its existence till it was about. to burst. In other 
cases, however, they are very acute in their action, nnd very painful. 

That. an anal abscess must always result from some ulceration of the bowel within the 
sphincter is un opinion which can scarcely be regarded ns true, there being no evidence to 
sup1,ort such n \'iew, mul the fact that so many as forty-three out or 236 cnses of anal 
abscess reco,·ered witliout forming a fistula p:oes far to pro,·e its error. It is not. unfair, 
therefore, to infor that in many cases, it depends upon n diftCrent. cause . 

. In fistu~a in. recto thi.s argument must be equally strong, since it is gtnerally believed th_at 
this affection is merely tht: st>quel of the anal n.bsce~s; we must, consequently, look for 
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some other and more general cause than that ordinarily receh·ecl, namely, perforation of 
the bowel from ulceration . 

The mechanical irritation of a foreign body is doubtless an occac:.iona\ cause, it beincr 
by no means uncommon for a surgeon to remo,·e from the anus, when opening an absces~ 
a piece of fisli-bonc, Lristlc, or oilier foreign body. Quite rt>cently 1 rernoncl a pin. 

These affections may occur at any period of life, though I ha,·c i-een a fi..;tula. in a child 
i::ix months old , and, in the majority ..:>f instances it is found in adults lwtwecn twenty and 
fony yenrs of agr. Dr. Lipscomb, of St. Albans, related a ca.;:e to me which took place 
in his practice that was congenital , the mother having concciw·d wl1en worrying about 
11er husband, who w;\S suffering from fistula. It is ,·cry common to be informed that the 
fi stuh h:id existed for scvt!ral years before surgical aid is sought. 

w -ith res1wct '? tlie connection be tween phthisis and fistula, it is difficult to give any 
po~iti,-c inform:\11011 . During the eight years thn.t I was registered at Guy's, I inquired 
carefully into this point in every case, Lut had only 3 out of 193 in which either hremop
ty8is or otlier symptom of marked phthisis was present. In Lite majority of cases, the 
patient presents no more severe cacheclic sympto1ns titan is usually met with in other 
hospital patients, and I confei::s to being somew hat doubtful a..<1 to the fact 1 that in fistula 
in recto is a common eon8-equcnce of phthisical disease. " ' lurn, however, fistula and 
phthisis arc n~socinted 1 the former is usually of a bad form. 

" 'hen a fistula has two openings, one externally and the othe1· into the bowel, it is 
callt:'d complete. 'flicn there is an external but no internal openin~ to be founJ, it is 
known as the blind external. "-hen an internal but no extnnal. blind internal. 

That as a rule an intern:il opening exists is now scarcely doubted, although at times 
there may be great difficulty in finding it. l\(. Ribes in 1819, examined the bodies of 
s<',·enty-firn people who died with fistula, and in all he found nn internal opening; in 
nearly all, this was placed just within the sph incter, but. in no instance w:-1s it higher than 
half an inch. Modern surgeons now accept these facts. The pus that forms in these 
parts is very om·nsivc al times, as often from the absorption of fetid gases through the 
muC'ous membrane as from the mixture of fcculcnt matter. ln a large number of cases, 
the discharge has no focal odor. 

It should always be remembered that an anal fi stula may accompany sernre rectal dis
ease, such as stricture or ulceration, or that it may be C'onnl'ctr·d with disease of the pelvic 
bones, &c. Jn the case of an old man with an enormous ab~cess between the base of the 
bladder a.nd the rectum, constitutio1u~l symptoms :ire very severe till 1wo deep incisions 
were m:'lrlc on eithe r side of the perineum, gi,·ing exit to a quantity of pus, when an excel
lent recovery ensued. In this instance it was a question whether the prostate gland was 
in fault, but no other symptoms of such a complication could be ascertained. 

T1U:ATi\IENT.-1n cases of anal abscess/ree ·incision is the best practice, which should 
be made as soon as fluctuation can be felt externally or through tht• bowel. Deep-seated 
abscesses in these regions should not be left to natural proct:sscs to open. " rhen the 
abscess is in front of the anus and rectum, an early opening may be called for on account 
of the retention of mine to which it may girn rise. The incision should be made from 
without inwards, in a line radiating towards th':! :urns. Jn deep.seated abscesses, one or 
two finµ;crs may be inserted well into the rectum, and the abscess pres.;:ed forwards before 
the inei~ion is made, a sharp straight bisto11ry being the best instrument to u~e. A piece 
of oiled lint should be in~crted into the wound, and kept there for a day. 

In a case I sa.w, in 1872, owing to the neglect of making an early opcnin~, emphysema 

~l~;l ~~1ill~;i~~o~~o11~~~~~::~n1\1.~~ti;~~~~u~~1i~~:~~::1:~.~l,e~~~·;t~~~~tl:~;i~.e~\~~~e~~b;~~~1\:~\,:~e~~~ptl~~ 
abscess. The patient died from the constitutional irritation of the disease. The sloughing 
of the cellular ti ssue was very extensive and the frctor of the sloughs was something to 
remember. 

After the abscess had been opened, the patient should be kepi at rest in the horizontal 

'.'.:~~~~~~y~~~;~~;~f ~:5~;,:g:~~~:~~'.g;:k!~,:~~.~f~::~~;:Ii'.::ii;~~0i~;~~!?.~"::~~l~~~~~~ 
should prc,·iou,.Jy be cleared by a mild purge two days before the operation, and a!1 enema 
given on the morning of its performance. The patient should be placed on the side upon 
which the fistula exist.;:, with the legs well drnwn up, and hrought to the edge of the bed 
or couch, such position being better than that on the elbows and kn('i·.;:, or th(• ~looping 
O\ er a chair. An assistant shoul<l sc1•ara1e the bullock::!. The surgt!o n ouciht then to 
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introduce a fine probe-pointed grooved director into one of the fi~tulous openings, and, 
with the greatest gentleness, guide it through the fistula. Anything like forcP on the part 
of the sphincter will excite resistance to its introduction and cause pain. \nrnn the t>nd 
of the probe pa$SCS into the bowel through the i111ernal opening, all thal i:s required has 
been ctfocted, and if difficulty be experienced in doing this, the wcll-~reased i11d1>x finger 
of the oppo~itu hand can be carefully inserted into the rectum and the imernal opening 
elt for, through which, when found, the end of the probe can readily be guided in10 the 

bowel. " ' hen no internal opening exists (a rare condition), the director must be forced 
through the bowel at tlie upper part of the sinus. 

As soon as the director is felt in the rectum, the patient should be told to strain, the 
surgeon, at the same time, with his index finger hooking its end downwards. By the~e 

means the director will be made to protrude from the 
1',io. 289. anu:;, when the whole of the tissues bridged O\'er can 

be read ily divided (Fig. 289). 
' Vhen the fistu la. runs high up and much force is 

called for to turn the probe out of' the anus, it is bet
ter to pass :.1. speculum and to divide the fistula. 

·when a long sinus nms up by the side of the 
bowel, it should be laid open through a speculum, to 
lea,·e it alone not being a safe practice-for, although 
in some cases a cure may take place, in many the 
discharge into the recwm will continue and but little 
good will ham been effected by the external opera
tion. The presence of this iuternal discharging fistula 
is generally indicated by the appearance of pus upon 
the motion . 

\\'hen many sinuses exist, they should be laid open, 
although it is not necessary to <lidclc the sphincter 
in more than one place, as a double division of the 
sphincter is apt to IJe followed by incontinence. 

After operation, the wound should be well plu~ge<l 

Grvoved prob:e;~::'~i~~~;l:~:u~ Knal ft•tula ~~11.~\e~;~n~~~~~:~t~~O~/!fi:' l;)h~~ ,~~:~ ~l~~~:~' ~~dtl~li~ 
measure, a ll bl ecdiu~ can be controlled, and any 

amount of pressure applied by means of a T bandage. ' Vhen no bleeding exists, only a 
moderate-sized plug is necessary. 

On the second chiy, the dressing may be removed, there being no occasion to reintro
duce the plug, a piece of oiled wool or lint gently introducecl to absorb discharge being all 
that is required. The wound should be kept clean . \Yhen indolent, it can be stimulated 
by some lotion of nitric or cnrbolic acid, terebine, or tincture of iodine; tonics and good 
diet being also nihmble. The horizontal position, not in bed but on a sofa, must be main
tained, however, till the parts are healed. 

In the blind internal fistula, a guide to the external wound may oftt:n be found by 
means of a bent probe hooked through the internal opening, and the case treated as any 
other. 

\\"here severe bleeding complicates the case, a speculum may be passed, and the vessel 
seized and twistetl. \fhere this cannot be done, the rectum may be well plugged with a 
sponge snturatc<l in alum; but 1 as a rule, a well-applied pad and pressure, adjusted with n 
T bandage, are suflicient to control it. 

A piece of ice put into the centre of a cup-sponge. and applied to the anus not only 
arrests bleeding, but gi,'eS great comfort in this as in almost all anal operations. 

'Vhen a cutting operation is inexpedient, as in "bleeders," or, when the patient will 
not submit to it, the division of the fistul:~ wit.h a mefallic wire, heated by the galvanic 
cautcry, is a faultless method. Indeed 1 in all et\$es of fisfula, where this :i.ppara.tus can 
be obtained, it is the best means. lt readily Jivi<les the tissues, the two ends of the wire 
b11ing made to project through the two orifices of tlie fi:stuln, thus burniug their way out 
with a sawing movement. There is little puin at the time, ancl scarcely any after, with 
no loss of blood, anJ, what is more, no need of any subsequent dressing, as a cauterized 
surface must heal by g-ranulation. 

\\' hen this plan cannot be followed, the treatment by ligature has been a<loptecl. J\lr. 
Luke revived the prac tice in 18-IJ, but it has now fallen into desuetude. Were l called 
on to adopt the practice, I should ust: an iudia-ru\Jber ligature. 
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1n rare ca!)es. fistula may be treated by injection, a daily injection of the sinus with 
rnme tincture of iodine, sulphate of zinc, or nitrate of silver, ha,·ing hecn followed by a 
cure; yet such ca;;:.es are too exceptional to ju;;:.tify tltl' rt>commen<lation of such treatment. 

" .ht:n the patient's condition is such as to forbid any hope of repair in 1he wound taking 
place, the operation for fistub should he set a.o;; idc; but the existence of pulmonary mis
chief, if not fi.u· achanccd, is no argument again .... t its adoption; nay, it may be made use 
of' as an argument in frt,·or of surgical interf1·rence-rrcent investigations, as already 
alludl'<l to in an early chapter, htwing indicated that the long existence of suppuration is 
liable to set up tuberculous disease. Practic:llly, ltowHer, it is undoubtedly true, that 
fistula m:\y be di,•ided, anJ lien! in far from healthy subjects, and the general health 
improve after the operation. 

IlE;11onn11orns on P1LES. 

In a clinical point of view, these may be divided into the "bleedin,q" and "nou
bleeding." The former arc generally the internal, and composed of a highly vascular 
tissue, in"oh•ing the mucous membrane of the rectum and the submucous ti ssue, with 
enlarged arteries and veins. 'Yherc the arterial elf'nwnt predominates, the tumor has a 
bright red stmwberry aspect; where the \'enous, a dusky hue. They are closely allied to 
nrevoid structure and discharge arterial blood. 

The 11on-bleeding or e:rtemal piles are composed of the loose folds of skin that surround 
the anus; or a \'H ricose, inflamed, or ruptured Yein. " ' hen inflamed, these folds become 
cedemalous and infiltrated with organized inflammatory products, and appear as fleshy 
growths of various degrees of density. The Yenous hemorrhoids also become swollen, and 
appear as bluish, tense, and painful tumors. " 'hen in an active state, they may encroach 
upon the mucous membrane of the rectum and appear as large as a walnut, but, as a rule, 
they are about the size of a nut. They rarely give rise to much annoyance when cleanli
nc~s is obscn•ed; but 1 under other circumstances, they cause much local irritation. \Yhen 
swollen or inflamed, however, they gi\·e great distress from the sensitive conditon of 
the skin at these parts. External piles also arc occa~ionally the cause of hemorrhage, 
the Llood at times comi ng direct from an ulcerated vein, and is then venous. At other 
times it will Le profuse, Lut its exact seat is not !SO evident. The flow comes from between 
the pend ulous flaps of skin, and ceases when they have been remo"ed. 

The 'rHEATMENT of these external piles is simple, n,nd excision is the only radical cure. 
The pendulous flaps of sk in that surround the a.nus may be removed with a pair of sharp 
scissors, the tumor having been drawn forward with a pair of forceps. These incisions 
should be made in lines radiating towards the anus. 'n1en coagu lated blood has been 
poured out into the pile and a tense painful tumor exists, it may be punctured or laid open 
with a lancet; Lleeding, when it occurs, being eas ily arrc~tcd by cold and moderate pres
sure. 'Vhen the pile is inflamed, leeching often g ives comfort, and the application of a 
poultice, co,·ered with the extract of' opium gives relief. 'rl1en the part suppurates, the 
absct>ss may be opened. 

In the early stage of the affection, local clean lines~. the abstinence from highly sea~oned 
food and strong wines arc mostly sufficient, the bowels being kept clear by enemata, or 
the occasional dose of a mild apcrient, such as 1he 
compound rhubarb pill before dinner, some saline Fio. 290. 
purgative water or elcctuary. " rhen local irritation 
exist:;, an ointment composed of equal parts of zinc, 
nitrate of mercury, :uiJ subacetate of lead is very 
Yaluable, some recommend also the compound gall 
ointment. An ointment of zinc and the extract of 
btlladonna is rnry U1lCful. 

Internal piles artl \'cry insidious in their 
growth; so insidious, indeed, th:\t bleeding is often 
the first symptom that attracts not ice. On inquiry, 
however, it may generally be made out that consti
pation has been the normal condition, and that irri
lation about the anus, with a feeling of hent and 
fulness in the parts, had previously existed. These 
pill;!s often appear o.flcr parturition. 'Yhen the parts 
inflame, thel'e will be throbbing, and pain in defeca-
tion; when they protrude, there will be one, two, Iu1er11al boworrhuhh. 
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three, or more masses of thickened mucous membrane with na~,·oid structure, presenting 
either a smooth and tense, or a reticulated smface. Sometimes there will be oozing of 
blood from the whole surface, or the blood may spurt from a distinct orifice. The blood 
is almost always red a.nd arterial, and the mucous projection is surrounded by skin, more 
or less pendulous, oodematous, or infiltrated with inflammatory products (Fig. 290). 

"-hen the parls are not inflamed, this hemorrhoidnl mass may protrude only during 
defecation, and return 1mturally, or, after a little pressure. " 1 hen the disease has been of 
long duration, the pile may protrude on the sl ightest exertion, even on the patient assum
ing the erect posture or on coughing; the whole mucous membrane of the rectum often 
participating in the prolapse, and adding to the discomfort. 

The pain attending the development of these piles varies vastly, small hemorrhoids 
often giving rise to severe local distress, while the larger cause but little. .An inAamed 
pile is, however, always painful, and a. prolapsed, strangul:ited, inflamed one the most of 
al l. 'Vhere pain is excessive, and more particularly after defecation, there is a strong 
probability that a.fissure or ulcc1· complicates the case. 

The amount of liemorrhage bears no proportion to the extent of the disease. In one 
of the worst cases of' hemorrhage I ever saw, in which a l:Hly w11.5 blanched and almost 
pulseless, the pile was not larger than half a nut; it was of the reticulated kind, and the 
blood spurted out from a vessel as large as the radial artery. On 1he removal of the pile, 
a comple1e re<'overy ensued. On tbe other hand, it is remarkable to what an extent the 
local <lisease may develop in some cases without producing excessive bleeding. 

The bleeding, as a rule, takes place after the action of 1he bowels, and CO\'t'rs the 
motion; occasionally it preceJes it; but in many instances, it is quite independent of all 
action of the bowels, blood flowiug on the patient assuming the erect. posture, or at odd 
times without any such cause. 

The amount of blood said to have been lost, under these circumstances, is somewhat 
remarkable, writers upon these subjects relating the loss of "three chamber-potfuls," 
"eight or nine pounds,'' &c. Doubtless, in many of these accounts there is exaggera
tion ; still, all surgeons must, at times, be astonished at the loss of blood that takes place 
in these cases daily, sometimes for years, but with little apparent interference with the 
geneml health. 

'Tiie discharge of a tltick mucus from the anus is a frequent accompaniment of this 
affection, and of a muco-purulent secretion when 1tlceration complicates the case. 

Urinary frritation, and at times retention, in both male and female subjects, often 
add lo the distress, and in women womb complications produce the same effect. 

Nerve pains passing upwards to the loins, hips, and round the sacrum, or even down
wards to the heel and sole of the foot, are likewise met with. Brodie gives a case in 
which the heel pain was the most prominent feature . 

'Vhat are called dyspeptic symptoms are almost always present, the assimilating organs 
suffering as well as the circulatory and nervous systems. 

This affection is usually met with after puberty. In early life, men are probably more 
liable to it than women, but, afler forty-fhe, both appear equally liable. 

Constipation has probably an important influence in causing the disease and certainly 
in increasing it, but sedentary occupations and high living appear to ha,·e a stronger 
efiE:.ct. In the pl'osperous classes of society this malady is said to be common, although 
in tlte poor, daily hospital experienc~ does not help to confirm the notion that it is rare. 
Whate,·er tends to retard the flow of blood from the hemorrhoidal rnins, such as preg
nancy and abdominal tumors, aggravates the disease, and whatever tends to keep up 

~~:~~~~~;.o;~~~nt:~~ rectum, such as Jrastic purgatives, worms, and pungent food, acts in a 

A pile may be mistaken fur a polypus, but the smooth, firm surface and pedunculated 
form of the latter will reYea.l its true nature. Again, a ring of piles might be confounded 
with prolapse of the rectum, but the uniform smooth and generally non-bleeding smface 
of .the latti::r, with its U1·oad attachmt!nts, ought to be enough to pre,•ent the error. 

External piles when ulcerated may also assume very much the aspect of venereal anal 
outgrowths, which can be made out only by the history of the case and other clinical 
symptoms. Finally, it must not be forgotten, that hemorrhoids may be merely a conse
quence of another disease, such as stricture of the rectum. 

T1rnAT:\IENT.-All piles do not require remo,·al. ln the enrly period of their growth 
they may be so successfully treated by what is called palliative treatment as to render 
more active measures unnecessary; nn<l, in the very cachectic and diseased, it may not 
be expedient to do more tl1an relieve; although it must be added, that unless organic dis-
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ea.;;e ex i st~ to threaten life, there are few general conclitions of a patient that forbid the 
rl'mornl of n severe hlee<ling pile. Again, when piles occur in µlcthoric subjects who 
arc, perhaps, what has been described as apoplectic or gouty, and an attack of them is 
preceded by constitutional diswrbnnce and followed by relief', the surg'eon should be careful 
in checking suddenly the flow of blood, as such a measure is undoubtedly sometimes fol
lowed by alarming constitutionnl symptom", though such cn,,.es are rare. 

The palliati1.:e or geueral treatment of piles means attention to diet; the giving up of 
lii j?:h livin~, and the taking of simple nutritious food in moderation, beer and spirits in 
particular Leing avoided. 

The bowels should be regulated Ly the Mistura Olei already described (p. 500), or by 
ca~tor oil, rhubarb and magnesia. or some saline medicine or mincrnl water, such as 
Yichy, Friedrichshall, or Pulln:i, :m<l when these fail, by enemata. Indeed, the daily 
enema of cold water or the use of the rectum plug through which cold water is allowed 
to flow is of great value. Yiolcnt purgation, more particularly by aloes antl colocynth, 
should be avoided. Some prescribe copaiba, but its nau.:;eous qualities forbid its genrral 
use. The confections of' senna or sulphur are useful, and that of bin.ck pepper ('Vard's 
paste) has been always popular. A mixture of confect ion of senmi Jj, confection of 
5.ulphur Jj, powdered guaiacum 3ij, and treacle, is very beneficial. Dr. Cleland recom
mends(' Practitioner,' Jan., 187G) the use of the liquor bismuth 5ij, mixed with ,5j of 
starch, as an enema, to be used at night in prolapsus rccti. Jn piles, both in the child 
and adult. clrachm doses of glycerine, combined with 15 grains of citric acid and some 
vegetable bitter three times a day, may be administered. 

'n1en the secretions of the li,·er :md intestines are unhealthy, a little blue pill or gray 
powder ancl chalk at bed-time are sometimes of use, some bicarbonate of potash in gentian 
or calumba :i..;;sisting recovery. 

Absolute local clennliness should always be obserYed, and the recumbent po>:.ition 
a.;;sumed af'ter defecation, the prola.psed pile being always reducecl at once by gentle pres
su re. lly these different means an attack of piles mn.y pass away never to return, or to 
do so after n long interrnl; but eYen in the worst cases relief may be g iven. 

'Vhen the pile:; are inflamed the application of leeches occasionally gi,·es great relief, 
bleeding being encouraged by hot. fomcutations; such means, however, are rarely called 
for, the complete washing out of the lower bowel, rcsti anti fomentf\tions being generally 
sufll cient. ln some cases the application of ice in a cup-sponge gives more relief under 
these circumstances than any other remedy . 

When the prolapsed internal piles are strangulated by the sphincter !'=pa.-modically con
tracti ng around the mass, sloughing of the whole may take place. Under these circum 
.-tances, great pain is caused by the tension of the parts, and on one occasion I was 
tcmpietl to cut off with scissors some of the projecting portions, when the relief was so 
marked that 1 would repeat it under the same circumstances, though to adopt th is practice 
with ~afoLy, the pile must he in the condition thiit prcced<':S its death. 'Vhen this slough
ing takes place, a cure may follow. During the sloughing process, a poultice is the best 
application. 

The mucous di~charge from the bowel in long-existing piles can only be met by ene
mata and the application of astringents, an ointment of tannic acid ten grains to the ounce, 
of gall and opium, or of extract of rhatany, hnlf a clrachm to the ounce of lard or sperma
ccti, being good local applications. The occasional introduction of a suppository of tannic 
acid into the rectum is likewise a valuable expedient; and an enema of alum or tannin, 
five grains to the ounce, is also serviceable. Allingham speaks highly of an ointment of 
the persulplmt<> of iron half a drachm to one clrachm of the unguenlllm ccrncei, or, as a 
lotion, twenty grains to an ounce. 

SunGICAL TnEAT:'IIENT. 

Unless the general condition of the patient forb~cls, :di piles. external or internal, should 
be remo,·ed, when they not only gi,·e local annoyance, but by the hemorrhage produced 
thl'y upset the general health of the patient and induce weakness. To accompli~h this 
nmnr mrans are at our disposal. 

External llemorrltoids ought to be removed by abscission. 
Internal piles ought nernr to be excised, but destroyed by the gah·:uiic or actual 

c:wtery, or ligatured. In the hands of many surgeons the ligatme still holds its ground, 
but with as many it has been nearly, if not altogether, snperseded by the cautery. In a 
few cases nitric acid is of sen·ice. I have u:ied the ligature only in exceptional cases for 
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:.\t lca<.;t fourteen years . In Paris., a plan of treatment has been succcsRful, which claims 
attention, as it receives the supportofM. Verneuil. Jt consi"ts of forced anal dilatations, 
either by the thumbs of tbe suqrcon or by means of a dilator, th<' piles withering after one 
full clila1ation of the anus.-(' Union ~Iedicale,' )forch 6, 18i7.) 

The ligature.-The hemorrhoidal tumors having been made to protrude by the 
patient straining over a stool containing hot water, or by an enema of warm water, he 

FIG. 291. 

FIG. 292. 

should be placed on his side with 
his legs drnwn up and the parts 
well brought into view by an M· 

sistant 1<cparating the buttorks. 
The surgeon should I hen grasp 
the base of the tumor that is to be 
ligatured by a. pair of forceps such 
as that figured (Figs. 291, 2!J2), 
und separate the pile from the 
skin and submucous tissue by 
scissors, subsequently transfixing 
it. with a nt>edle armed with a 
double ligature either of silk or 
11 empen cord. lle should then 
divide the cord and tie the pile 
tig-htly in ha.h'es , cutting off with 
sei~sors half at least of the stran
gulated portion before finally 
tightening the second ligature; a 
second or third mass should be 

similarly treated, the ends of the ligatures cut off, and the whole then returned within the 
sphincter. The surgron should Oe careful to include in his ligature all the diseased tissue, 
and wlien this has not been done with the forceps, it is better to pass a needle or tenacu
lum through the base of the pile higher up, round which the ligature may be loopetl, th:m 
to remo,·e the forceps and reapply it. He should also take care not to include any of rhe 
external skin . 

The ligatures may be expected to separate about the seventh or tenth day, and they 
should always be :~llowed to slough off. 

After the operation an opiate may he given or a full dose of chloral (half a dracltm). 
The bowels should be left unclisr.urbcd for at least two clays, when a dose of cnstor oil or 
other purge may be nclmini~tered, or, better still, an enema. The horizontal position 

Fw. 293. 
must be maintained throughout the ease. If cedcma of the parts fol
low, ice may be applied, or a lotion of lead and opium; belladonna 
rubbed down with glycerine at times gives relief. Until the bowels 
act the cliet should be simple, nutritious, but not stimulating. This 
operation is succe~sful, and has no special danger, though it is, perhaps, 
more tedious than the treatment by cautery, an<l mor"' painful. 

The cautery.-When internal piles require removal, the clamp 
and cnutery arc, without doubt, the best means to employ, and the 
thermo cautery, or the galt-anic cautery when it can Ue obtained, is 
preferable to tlie actual. Cu.::ack, of Dublin, su)!gestei.l this practice 
in 1835; but llcnry Lee and Henry Smith hi\\'e done more to establish 
it than any other surgeons. It is adopted as follows: The patient 
having been prepared as for the ligature and the piles protruded, tlie 
anus is to be dilated forcibly, with the view of allowing free m:-~nipu
lation of' the piles, as well as of preventing subsequent spasm of the 
sphincter. E:lch mass is then to be seized scria.tim with the nilsellum 
forceps, drawn down and secured at its base Uy clamps (Fig. 2~3, a 
modificat ion of Curling's, being as gooll as any), the upper enJ. of the 
clamps presenting towards the anus. The projecting half of each mas:J 
must then be cut off with scissors, the surface wiped dry, and thf' cau
te ry, hC'atcd to a white heat, applied to the surface; the whole projec t
ing portion being burned down to the le,·el of thti clamp. a dense eschar 
is thus formed. \rhen the thermo or galvanic cautery <·:umot be had, 

c1am~hr:1~:emor- ~~cu~~\~'l~l~~1~;;{ c:i'~. ought to be employed, a second being at hand 
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The eschar i~ more solicl and firm after the thermo or galrnnic than after the a<!tual 
cnutery; it is likewise followed by less pain, tlie heat being so intense as to destroy all 
sensibility. Ample experience with both has convinced me of this fact. 

As each mass is destroyed, the clamp should be removed, care being taken not to dis
turb the esclrnr. " 'hen all have been treated, with the finger well grea..:;;ed the whole 
projecting mass ma.y be returned into the rectum, it being a good plan :1t this moment to 
return with it a. suppository of morphia to soothe pain. 

The patient should be kept at rest for at least a week after this operation, but they will 
often be anxious to go about much sooner , r-;aying that they foci <piite well. A fortnight 
is the :;werage time for convalescence, but a week in good cases i;:cems sufticient. Jn one 
of the worst cases of internal piles I ever treated J applied the clamp to four ma~~cs and 
burned them down as dcscribetl with the galvanic cautery. After llie first day all pain 
had gone; on the fourLh the bowels acted naturally without the slightest incon\'enience, 
and in a. week the man wns up, no single drnwl.nlck having takcu place. Such a case, 
however, is exceptionally good even for the cm1tcry. 

The af'ter-tr"atmcnt is the same as in ligature, the local application of ice. pel'l1aps, 
gi \' ing greater comfort. 

In not a fow examples of internal hemorrhoids , where one or two sessile masses alone 
existed, 1 have, by means of a speculum , witliout the aid of a clamp, applied the gakanic 
or thermo cautery to their su rfil.ces direct, and in others I have merely punctured them. 
Nothing but gootl results have followed the practice, and I am disposetl to think in such 
cases it is the best to adopt. A good sound eschar forms at once, and, on its remornl, a 
reco,·ery takes place. 

Demarriuay (' Gaz. cle Paris,' 1860) merely passctl a hot iron O\'er the surface of the 
pile to produce a superficial eschar. Ile advised also linear Crrasement where the piles 
only protrude on defocation and can be replaced, where the :'phincter is not rehxed, nor 
the mucous membrane of the rectum prolap::oed. In all other cases he prefers the cautery. 

" 'lien nitric acid is used, the patient should be prepared and treated in the same way as 
for the cautery; the acid should be applied with a piece of wood to the diseased surface 
instead of the hot iron. The spoon-shaped clamp forceps are probably the best to use under 
these circumstances. After the application of the acid tl1e parl s should be well oilC'cl and 
returned. This practice was suggested by Dr. Uouston, of Dublin, in J8.j7. To small, 
flat, strawberry-looking internal hernorrl1oids, thi s plan of trea tment is very applicable, 
but is not so satisfactory as the cautery. I never now employ it. Ulcerating piles may 
be treated in the same way as others. 

'Vhen a fissure or painful ulcer co-exists with hemorrhoids, its base shoul(i be didclecl 
before the oneration for hemorrhoids is undertaken, or, what is better, lacerated by forcible 
dilatation of the anus. 

Jn operating on internal piles the surgeon must be careful not to take the evcrtcd and 
possibly ccdematous ski n thnt encircles the mucous homorrhoidal ma~s for external piles, 
and remove it. This should on no account be touched. Pendulous t:xternal hemorrhoids 
can also be taken away at the same time. 

In rectal operations when an anresthetic is employed, the patient requires to be brought 
completely under its influence, and in this condition the su rgeon loses the ,·aluable aid a 
patient can gi\·e in protruding the hcmorrhoi<lal mass, consequently a greater dragging 
force is necessitated to bring the parts well into view. On the whole, as large operations 
are painful and somewhat tedious, it is probably advisable to use the drug. 

Local an~csthcsia in these operations is worse than a delusion except for the removal 
of external piles, but it is of use to assist their reduction when inflamed and roclematous, 
an<l to give relief after operation: 

With respect to the danger of operating, it is but small; fatal cases ha.ve followed both 
the Ji~aiure and cuutcry, though the advocates of' the latkr say it is safer tlia.n the former. 
l\Lr. Hen ry Smith, who has operated oy the actual cautery in ·100 cases, Imel only four 
deaths. On the whole, the operation for piles is a most satisfactory one, and conta.ins no 
greater element of' danger than any other. 

PnOLAPSt"S RECTT. 

This is met with in every degree of severity, from the mere protrusion of a ring of 
11mcous membrane through the anus (Fig. 294) to the prolapse of even a foot of e~ltire 
bowel. In children a mild form is ,·cry common; but it is usually a symp1om either 
of some urinary irritation, such as a stone, or that caused by a long or adherent 
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Prob.psu•rectl. 

PROLAPSUS RECT!. 

prepuce; worms, constipation, cly~ent<>ry, a polypu~1 or 
any rectal irritation may likewise induce it, as may a 
cough in nry feeble subjects where the sphincter has 
Jost its tone. One of the worst cases I have ever seen 
in au adult was due to the existence of a villous polypus 
high up the rectum, the straining accompanying the 
affection and the hemorrhage being very severe, but a 
rapid reco,·ery ensued on the removal of the growth. In 
another case, that of a ladv, where the bowel had come 
clown for sixteen years ac~ompanicd with cla.ily hemor
rhage, and in which walking was rcrulered impossible 
from the extent of prolapse (about six inches of bowel) 
the removal of the mucous membrane in three portions 
by clamp and cautery rapidly effected a cure. 

To ascertain the true cause of the affection, conse
quently, is the first aim of the surgeon, the trentment 
being then comparatively simple. On its removal the 
prolapse rapidly disappears. 

T1n:An1EST.-"Thcncver the bowel comes down it should be returned, which can 
usually be readily l'flCcted by placing the patient in the recumbent posture and pressing 
with oiled fingers flat upon the pa.rt. In children, the utmost gentleness should be em
ployed, for with pa.in, rC'sistance is produced, and with it increased difficulty in reduction. 
ender all circumstances the patient should be kept in the recumbent posture. The bow
els should in children be relie\·ed lying down, and in adults, the horizontal posture ought 
always be assumed af'ler natural relief. Brodie ad,·ised nocturnal relief of the bowels to 
be encouraged with this object. 'n1en the parts have been clown for some time, the 
greatest trouble is often experienced in their reduction, indeed, sometimes it is impossible; 
althou~h, with the patient under chloroform, success ma.y attend the gentlest efforts when 
forcible a.tlcmpts had prC\'iously failed. " 7 hen the bowel had been reduced, a good pa.d, 
fostPned on with a T bandage will keep it in place, or the nates may be fastened together 
with .c:;ome good bauds of' strapping. "rhen the bowel is inflamed or ulcerated, conditions 
that soon occur in chronic cases wheu the patient ~oes about, some slight scarification 
may be called for; buL the applicntion of cold in the form of ice is probably the best treat. 
ment. Jn some obstinate ca;;;es in children, the free application of the nitrate of silver in 
stick to the whole mucous surface, previously wiped with linL and subsequently mopped, 
is often followcJ by its reduction and retention . I have never seen this practice do harm; 
an<l one application ltns cured the disease. The injection of three or four ounces of water 
made astringent with t:rnnic acid, in the proportion of three grains to the ounce; or, with 
tincture of iron, ten drops to the ounce; or of the infusion of krameria, or dccoction of 
oak bark, with or without alum, after the bowels have been reliernd, is a rnluable adjunct; 
in adults the tannic acid suppository twice a clay is useful, a.s also the application of the 
tannic acid glycerine before its reduction. A mixture of the solution of perchloride of 
iron with two of glycerine is likewise a good application. Costiveness should never be 
nllowed, enemata being used to keep the bowels empty, or the mildest laxn.ti,·cs, as rlrn
barb, ca.<::tor oil, or some natural saline waters a.s the Pullna, or Friedrichshall. To give 
tlie bowel tone, tonics, as a rule, are required, nux vomica being probably the best, either 
alone or in combination with iron . I have nC\'<'r employed this drug in children, though 
some surgeons speak highly of it, as the simpler tonics usually sufHce. In cbil<lren, as an 
alterati\'c, rhuharb, soda, and calumba mixture is to be rccomnwndecl. Jn more scnre 
cas<'s of prolapse, the application of nitric acid in ,·ertical stripes is very valuable, or, 
what is better, the ga l\'anic cautery similarly applied. In bad cases, it may be necessary 
to remove three or four \'ertical folds of mucous membrane with the clamp and cautery, 
as for piles. Copeland suggested the practice, although he removed the mucous mC'mbrane 
by means of the ligature; Brodie improved upon it by adopting nitric acid; and modern 
surgeons have still further simplified the treatment by introducing the clamp and cautery, 
galvanic or actual. Pew operations in surgery are more successful than this, and although 
in children it is probably never acquired, yet in a.clults it should never be rejected except 
for the snme causes as operations for hemorrhoids. In very extreme cases of prolapse, 
tlie linear cauterization of the prolapsed bowel may be a(h·a.ntageously applied. 

The treatment of such a case would be precisely similar to that laid down in the hi.st 
section for piles. 
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"POLYPUS OF Tllt: R ECTG:'<I . 

This is not so rare a disca~e as authors would lead us to belie~e. Jn the adult it proba
bly is a rare affeclion, l>ut in the child it is the principal callse of hemorrhage from the 
bowel, and from this fact, cases of polypus ha,·e been doubliess put down as those of piles. 
These growths are g1:merally found in children under ten yenrs of age. Jn hospital prac
tice they are mostly seen in the out-patient department. They appear to be more com
mon in male than in female subjects, since out of eighteen cases I hose analyzed from my 
note-book, fourteen were males, thirteen were in childn·n under ten, and ffre in adults. 
These vary in size from that of a pea to a large cherry, and grow from the submucous 
tissue, Oeing covered by the mucous membrane. 'Yhen for beyond the reach of the 
sphincter, and ~mall , they probably do not cause nny incon\'enience, though when large, 
they may give rise LO strai ning of the Oowel, prolapsus recti, and CYcn intussusception . 
One of the worst examples of' prolnpsus recti J l1ave ever bel.'n called upon to treat, was 
due to the presence of a fibrous polypus situated some inches up the bowel in a man 50 
years of age, who had s11fforcd from it for tw~nty years . lfo was cured by the removal 
of the growth. l\lr. Pollock (· I-Iolmes's Syst.,' vol. iv, ed. 2) has given a case in which 
intussusception took place, and in another I have to relate the same result ensued. As 
they near the sphincter local irritation and hemorrhage a.re produced, the grow th appear
ing often at the anus as a pink 01· red cherry. lllood someLimes flows from the anus only 
during defocation, ut other times quite independently of it. " rht!n the polypus is low 
down, there is usually wilh the blood a free discharge of mucus. 

'Vhenevcr a child is brought with these symptoms, a local examination should be made, 
and to do this effa•iently the surgeon should sweep his finger completely round the walls 
of the bowel, ha\'ing passed it well into the rectum. By doing this, the polypus will be 
dragged from its attachment and its pedicle made tense. Sometimes se,·eral polypi exist 
together. I have on one occa!'iOn remornd three. They are made up of fibro-cellular 
ti ssue, being more or less fibrous according to the age of the patienL; but in the adult, 
the fibrous element predominates. 

'Vhen n polypus has been disco,·erecl, it~ remornl is the only correct practice. In 
children, when I detect them with the finger, I generally manage to hook them down, 
nnd in doing so they often break off. I have never seen any bleeding follow this measure. 
On several occasions when I have brought the :?;rowth external to the sphincter, the action 
of the muscle has brokt•n it nway, nnd in this manner, many cases of polypi are naturally 

Fm. 295 . 

-Yillonapolypnaorrectnm. 

cured. 'Vhen they do not break off, a 
Jip;:uure may be applied to the pedielc, 
but its well to cut off the growth after 
its npplic1itio11 beyond the knot. In 
ndultR, t.he ligature should nlways be 
employed. 

On the removal of the disease the 
symptoms disappear, but when they con
tinue, n second polypus will generally be 
found. 

Villous growths are occasionally 

FIG. 296. 

Dr. Moxoo'11 Report on Vllloua Growths, wlth drawinga 
Ver1iul aecllou or riol1pus through lho 1\oe a, Fig. 29">, 

showlog vaaculmra!mpll' and compound •Ill!, covered with a. 
col11moarep!theil11m; largeveu1eh In lheba.eeonwilichthe 
•1111 reu; and aec1!0D1 of the follicle~ or Llaberkiiho. Thi~ 

eec1looreprHentah11.lr1he1bickneeaora10bu\eof1hepolypua 
aeenbyl-l·lncbpower. 

met wi1h in the rectum :.1.s in other parts of the large intestine, and when low down they 
give ri se to violent straining and hemorrhage. This .!ltraining may, indeed, gin~ rise to 
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an intu~susception of the bowel, or to prolapsus recti. This wns well exemplified in the 
case of a woman, ret. 43, whom I had under my care in June, 1867. She had suffered 
from prolapsus recti after e\'cry motion for twenty years, with more or less bleeding, this 
straining at times being most distressing. ·when I saw her, the bowel was clown for about 
nine inches; blood was then passing, and the pain was great. I made a careful examina
tion, but failed to find m1ything. I reduced the prolapsus, nnd prescribed rest. On my 
second \'isit, with the bowel only down a very little, I exmnincd her again, and with my 
finger could just touch n new growth. With a pair of long forceps 1 took hold of it and 
brought it down, finding a splendid specimen of the villous polypus. I put a ligature 
round its base at once, and cut off the growth. No single unfa\·orable symptom had to 
be recorded subsequently; all her former troubles at once di1mppearing and a complete 
recoYcry ensued. Jn June, 1870, this woman was still well. The growth is illusrra.ted 
in Fig. 295, with the microscopical appearances (Fig. 296), and Dr . .1\Ioxon's report. 

Condylomata are also very common about the anus, and are mostly, but not always, 
syphiliLic, the irritation of dirt being prob:1bly sufficient to produce them. Jn children 
they seem to come from the irritation of worms. 

Cleanliness, the application of nitrate of sil\'er, and the dusting of their surfaces with 
calomel or oxide of zinc, generally produce a rapid cure. Vegetations due to the irritation 
of acrid discharges, such as gonorrhrea or syphilis, rrquire to be excised. 

Warty growths are also met with about the anus as on other cutaneous surfaces. 
Sometimes they grow to a great extent and then require excision. I hin·e remO\'ed a 
nmss the size of n fist. 

Pruritus ani should generally be looked upon as a symptom of some rectal or intes
tinal irritation, coustipation, or rectal disease. 1t is always a source of great distress, the 
most di.s1rcssing being those in which the symptoms occur at night in heel preventing 
i<.leep. The best application I know for its relief is a cold sponge, and, haYing dried the 
parts, the unguentum mNallorum made of eqnal parts of zinc, nitrate of mercury, and 
subacctate of lead ointments. Some recommend a lotion of the nitrate of sih·er, ten to 
fifteen grains to the ounce. Zinc and opium ointment is also bl'neficial. The application 
of cold through the rectum plug may also be recommended. Thc~c remedies, however, 
only relieve the symptom; in order to cure it the cause must be found out and remo,·ed. 

ULCERATION OF THE ANUS AND RECTt;M. 

The painful ulce.r of the anus or anal orifice of the rectum has been already noticed, 
nnd it remains for us to consider briefly such other forms of ulceration of the rccrum as 
are met with in practice. They may be described as simple, sypliilitic, and cance1·ous. 
Simple ulceration is by no means unfrequent, and, when not involving the anus, it gi,•es 
rise to symptoms which are usually looked upon ns dyseuteric. The passage of lumpy 
feces with blood and muco~purulent discharge are the chief symptoms. The rapid passage 
of the intestinal contents through the sigmoid flexure and rectum gi,·es rise to a slight 
griping pain, but beyond this, there are few general symptoms. On examining a rectum 
under these circumstances, a single ulcer will probably be found, but occasionally others. 
It may be somewhat indurated at its edges, though its biL"e is not so as a. whole. It is often 
circular, and at times surrounding half the rectum. In the case of a boy, a!t. 16, under 
my treatmtmt, the surface of the ulcer was so nodular that I should h:n·e suspected its 
cancerous nature had 1 met with it in an adult, but in this in:stance it had cxi!5ted for 
many months, and the granulations had assumed a polypoi<l nature. Jt ended in a 
recovery. These simple ulcers are also likely to perforate the bladder and to induce 
recto-vesical fistula. 1 ha\'e had five such cases, and in four, colotomy was performed 
with succeEis, the operation taking away the cbief source of distn:Rs, viz., the passage of 
feces with the urine-prolonging lifo, and apparently allowing the ulcers to heal. ( Vide 
paper by author, 1 Clinical Soc.,' 1872.) 

These cases can be treated by general means, such as a careful regulation of the diet, 
alkaline medicines with tonics, the administration of laxatives such 1\$ the mistura olei to 
cause and maintain a soft condition of the feces, and the daily admini!5trn1ion of a small 
two-ounce enema of starch and opium, or simple oil. The recumbent position should be 
maintained as much as possible. 

Under these circumstances n good reco,·ery generally takes place. 
·when these ulcers involve the nnu!i, they give rise to the imme painful symptoms as the 

painful ulcer of the anus, and must be treated in a similar way, \'iz., by division of the 
superficial fibr~s of the sphincter. 
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Syphilitic disease of the rectum is a more common affection and is met with 
in both exes though more frequently in women than in men, the disease apparently creep
ing from the n.1~ina to the rec1um. Occasionally it is clue, d.oubtlcsg, to direct introduc
tion of the poi:oon. It appears as a more or le!'S extensi \'C ulceration of the lower two 
inches of the rectum; and, as a rule, invoh·ing the anus, as well :v~ passing higher up the 
reclum. It is a disease of the mucous and subrnucous tissueg, and is indicated in its 
early stage by a spongy induration of thC'se tissues, and later by ulceration and the di~
charge of a hig-hly irrilating ~ere-purulent or sanguineous discharge and by u patulous 
anus. The anus itself nrny also be the seat of the laterali flattened, fieshy, cutaneous our
growth so common in syphili s, or it may be ulcernted. J t is generally a disease of young 
adult life , and a~sociated with some syphilitic history. Tl1erc is almost always rnme pain 
in the act of defeci\tion, some loos~ness of the bowels, and discharge of blood, pus, or 
mucus. Anal or vaginal fistulre sometimes complicate the case. ln neglected cases where 
cicatrization ha.~ gone on with spreading ulcerntion, there may be coustipation and some 
stricture; indeed, as a cause of stricture of the rectum, this syphilitic disease is by no 
means unusual. 

TnEAnlENT.-Recognizing its syphilitic origin, large doses of the iodide of potassium 
ought to be given, five grains three times a day, gradually increased to ten or twenty, in 
some bitter infusion or bark; but when tonics are indicated, they may be given in com
bination. The bowels should be kept slightly loose by the claily dose of olive oil or castor 
oil, so regulated as not to purge, and the daily employment of an enema of starch or 
gruel 1 with or without oil, to keep the parts clean and tree from the irritation of feces. 

The recumbent posture should likewise be observed, as well a.!< simple, nutritious, but 
not bulky, food takt:n. 

Locally, ab~olute cleanliness is essential. 'n1ere contra.ction exists or is taking place, 
the daily introduction of a boogie anointed with some milcl mercurial ointment, such as 
the unguentum metallorum, may be used; but for the patient, the daily introduction of a 
randle similarly anointed is preferable, candles being made of all sizes. Nothing like 
meclrnnical dila1ation shou ld be thought of, as it is dangerous in the f'Xtreme. By these 
means a cure may be cffocted, though such cnn only be complete after 1he treatmt!nt of 
months. Jn very neglected or severe cases, a cure is almost hopeless without colotomy. 
I ha\'e had some striking examples under my care illustrating well the advantages oft.his 
operation. The recognition of the disease as syphilitic is the main point to be made out. 

Foreign authors describe chancroid disease of the rectum as venereal and not syphi
litic; but in this country it is hardly recognized. Su1,;h may, howernr, be found amongst 
those described as case!' of simple ulcerat ion. 

Cancerous ulceration of the rectum1 usually epithelial, sometimes villous, 
rarely carcinomatous, is generally met with two or three inches up 1he bowel. It occa
sionally occur~ higher up nnd beJoncl the reach of the finger , in the recwm, and occasion
ally lower clown 1 nearer the anus or in,•olving it. lt is remarkably insidious in its origin 
und uncertain in its progress, giving rise at first only to such symptoms ns are usually put 
down to constipalion, for this symptom is the most prominent fo1tture, while the occasional 
pain and bearing down or straining are looked upon as the result of the constipation. In 
a general way it is only when some blood or sero-purnlent tluid has passed, with or with 
out a. motion, that surgical aid is sough1, and it is under such circumstances that the sur
gPon discover~, on making a local examination, that such a serious diseasf' exists. 

The cancerous ulct;>r can rarely be overlooked, nnd O<'Curs as an induratecl, nodular, 
irrf'gular mass. In its earl y stage it has a ~mooth surf'ace, in a later ukeration, the dis
cluirgf', which is generally \'C ry otl'Cnsi,·e, heing made up of broken-up tissue, bloocl 1 and 
tbin pus. lt involves, as a rule, the whole circumf(>rencc of the bowel, at others only a 
par1 . lt is always associated with some narrowing of the canal, which this will go on to 
cause its complete occlusion. Jn September, 18il, l attended with l\Ir. Turner, of Ber-

;~~~n~~~;; ~i ~i11:~ ~~~h! ~~i ::· I\~~ t11~a~r~:~~I r~~~~~!:~~:~Lc~ 1:11~0:~.~~ 1::;~i~i:~[i0;:,::~·:~11':~~k ~,:ee~s~peg~~ 
died ten months after the operation (June, H:Si:2). with a rectum completely occluded from 

~'~~:c~~t~1~1i~\i;:~:L:~~' ~~·~I i~:L1/111o~~~~~~:a?o~~~~~r~;sll:~ ~~~1~~i\'~~: l~~·i~;~~~~· G:01:,~11~1~:~~~~ 
was reported on by Dr. Hilton Fngge and 01'. Gooclhart. They found it to be of a. can
cerous nature ('Ontined to tlte peritoneum and oniry, and only leading to stricture of the 
bowel by n secondary prof'ess of contraction. The stricture had an ulcerated surface, but 
the mucou~ membrane did not ~how any cancerous elements ('Trans. Path. Soc.,' 18i5). 
The symptom!:!, indeed, are those of stricture. 
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TREAT:'<IE~T.-Palliative treatment can alone be thought of, such as the maintenance 
and impro,·ement of' the general health by diet and tonics i the rcmon.11 of all local causes 
of irritation by the use of laxatives to render the motions more liquid and consequent ly 
more ea~y for evacuation; ancl the rdicf' of pain by the use of enemata of starch and 
opium or by morphia suppositories. 

In the very early stage of the affection before ulceration has taken place, the use of 
bougies may he justifiable and useful, but when ulceration exists they are injurious and 
dangerous. "~hen the obstruction becomes a symptom of importance, surgical treatment 
will ha\·c to be thought of; but this will be considered under the heading of stricture of 
the bowel. 

Complications of ulceration.-All cases of ulceration of the rectum may go on 
to cause stricture; tile cancerous cases to a certainty must, the syphil itic often do, and 
the simple may when extcJ1sive. The two latter cause a cicatricial stricture resultiug 
from the contraction of the cica.tri<!ial tissue in the mucous nnd submucous tissue; the first 
producing a stricture by simple increment. They may also all be complicated with deep
seated abscesses and fi!'tula, and with hemorrhoids. The surgeon should therefore always 
be careful when treating tl1ese affections to examine the rectum minutely, as it is only too 
comn1on to meet with cases that have been subjected to useless op~rations for piles an1l 
fistula, when these affoctions were the results of a far more ser ious disease, such as stric
ture or ulceration of the rectum . 

Again, any of these forms of ulceration may extend into the bladder or urethra. l 
have had five examples of such cases of vesico-intestinal fistula under my care in males, 
and one in a fomale, in all of which the agonies of a foreign body in the bladder were 
addetl to those produced by the ulceration, and in the four male cases complete relief was 
afforded by colotomy. In three of these the ulceration seemed to be of the simple kind. 
ln ano1her the existence of rectal ulceration was first revealed by a sudden rush of urine 
through the rec1um after an attack of retention. 

1 have seen many cases of recto-vaginal fistula as a consequence of syphilitic and can
cerous disease. 

STRICTURE OF THE REcTmr. 

In the majority of cases this is cansed by cancerous disease, in many it is the result of 
an inflammatory process, simple or syphilitic, from the cicatrization of deep-seated :rnd 
extensive ulceration; in others, it is due to the cont ract ion of inflammatory material 
poured out external to the bowel in the submucous tissue; in exceptional instances, it may 

ari se from contraction of the purls external to the bowel after pcl-
F10. 297. vie cellulitis, and Curling quotes a case where it was the direct 

result of an injury. 
In all these conditions, the calibre of the intestine is gradually 

or rapidly encroached upon, till at last complete obstruction takes 
place. The stricture may appear aftt>r death as an annular con
traction of the bowel with advcnlitious material in the submucou.s 
tissue and hypertrophy of the muscular coat, looking ,·ery like a. 
so-called scirrhous pylorus; 01· as a thickened, ulcerated, irregular 
mass of cancerous material infiltrating all the tissues of the bowel, 
although rarely extending beyond two or lhrce inches in length. 
The bowel abo\"e the stricwre will always be dilated, at times 
even to rupturing, ulceration of the colon being a. very common 
consequence of the dilatation. Below the stricture there will often 
be found peclunculatcd, fleshy, or cancerous growths. These 
points are well seen in Fig. t97. 

Jt has been already pointed out that fistula, ischio-rectal, ,·csi
cal, or vaginal, abscesses and hemorrhoids, are common accom
paniments of stricture. 

The disease, taken as n whole, is twice as common in women 
325"", Guy'• nos11. Mus. as in men, and I found from my own notes that. thirty.two out 

of forty-eight consecutiYe cases were of the former sex. But 
syphilitic stricture is more common in the foma le, and cancerous in the male. 

Curling, in quoting 67 cases of cancer, gi\"eS 44- in males; nnd in my ~8 cases 20 were 
found in ~ubject~ under thirty, 1.5 of these being woml'n, and mostly, if not ull, syphilitic; 
!:n~:;~~5:n subjects over forty, half being men, the 1uajority of these being probably 
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The ripproach of the disease is very insidious, whatever may be it s origin or nature, 
and the symptom;; arl' generally such as have been gh·en under the heading of cancerous 
ulceration of the bowel. 

Constipation is the one early symptom, and it is not till some ulceration has commenced 
either at the Rlricture or above it, that others appear. Of these the most common are 
diarrliaa, with lumpy stools, contnining blood, pus, or mucus; straining at stool 1 and a 
sensation. of b1trnin,q in the part afterwards; at last a complete stoppage, abdominal dis
tension and dys1X!p1ic Rymptoms. 

An exumination with the finger carefully introduced into the rectum will, as a. rule, at 
once ren:al the true nature of tlw case, for about two inche8 up the bowel tlie narrowing 
will usually be felt with or withou1 ulceration or the inf'iilratiou of the part with new Lis
~ue; somet imes the st ri cture is beyond the r("ach of the tingcr, and then probably by pres
sure upon the abdom1:n above the pelvis with the fn.:1:: k111<l, or by the introduct ion of the 
hand into the rectum, the disease may be fe lt. 

'Yhen the stricture is annular it is probably cicntricinl or fibrous, posi;;ibly cancerous. 
"·hen epithelial or positi,·ely cancerous, it will be infiltmte<l with a nodular, irrcgulm· 

mass of new tissue which may be breaking clown and ulcerating, and occasionally the 
mass rnn be felt externally at the brim of the peh-is over the left iliac fossa. 

When syphilitic, the ulceration will probably extern! upwards from the anus, and such 
anal integumental outgrowths as have been already mentioned will <::XiSl. 

ln ordinary cases of cancerous stricture there is an inch ol' heallhy rectum between the 
stricture and the anus, 1hough in exceptional instances and where disease i~ extensive the 
anus is in\'Oh'ed. 

Jn adnmced cases, the anus will appear patulou~. anti, on i;:cparating the buttocks, a 
red, brick-dust colored, fcN1lcnt discharge may run ou1 ; wintl will also pass without effort. 

To the flat tape-like, or figured feces which some author!' regard as being characteristic 
of this diserise,] concur wiLh Curling, in not ascribing mucl1 importance, since such a. con
rlition of motion is not uncommon even in a state of health, when Lhe bowels are irritable; 
besides many oilier conditions of the pekic parls m11y gi\'C ri ~c 10 Lile same thing. \\Then 
a pa1ient never pns!!CS a well-formed motion. large or small , the case looks suspicious; and 
when, on the other hand. a large well-formed stool iR occasionally seen, the probabilities 
of a st ri ctllre ex isting are nry slight. 

The examination with n. tube, of a diseased rectum, flexible or otherwise, wilh or with
out injec1ion, requires the greatest Cat'(' and gen!lt•nes:.;, as the gut is easily perforated or 
ruptured; moreo\·er, the surgeon may be mii;:led to suspect obstrnct ion where none exi~ts, 
hy the end of the instrument st l'iking against the sacrum, or being caught in a fold of' 
mucous membrane. 

It must also be remembered. in examining a rectum for a supposed stricture, that its 
ralibre may be more or less completely encroached upon by pckic tumors, uterine, ornrian, 
prostatic, hydatid, or bony. Some fow years ago 1 had a case with Dr. De' Ath, or Buck
inglrnm, in which an hyclaticl tumor caused complete obstrnclion to the rectum as well a.s 
to the bladder, and although 1he latter organ was emptied on the C\'acuation of the 
hyclatid contents, the patient died unrelie,,ed from an enormous 0\'0r-distcnded an<l 
ruptured colon ( 1 Trans. Path. Society,' 1866). In April, 18i0, 1 srrn•, with )Jr. Phillips. 
of J .. einstcr Square, a most interesting case of complete obstruction of the bowels in a 
lady, ret. 46, caused by the presence of a large, loose, cancerous growth hanging into tbe 
pcl\·is from the peritoneum, CO\'ering in 1he promontory of the sacrum. The tumor had 
been regarded by an eminent physician-accouchcur as utcriue. Colotomy wa~ performed 
with great re li ef, but <lea1h took place on the third day from collapse caused by a $udden 
rupture of the tumor nucl escape of its soflened contenls into the pcriloneal c:wity. In 
March, 1875, l also opened the descending co lon of' a Loy, a:-t. 181 for complete obstruc
tion of the rPctmn from a cnnccrous tumor that filled the pelvis nnd the abdomen as high 
ft~ the umbilicns. The boy sur\'ivc<l the operation two months, dying from 01her causes 
than ob-,tn ction. 

TnEA nrn~n.-lt is so rare for a surgeon to be consultetl about a stricture of the rectum 
till the ulcerative singe has ~l'l in, or almo:;:t complete ohMruction ha!". taken place, ilia· .he 
has fr·w opportuuities of testing the \'aiue of dibtation of the stricture; since this pracuce 
is clearly usele:l-s, it not injurious, undt!r these circumstances. Jn cicntricial or inflamma
tory $trictmes, hOWt'\"Cr, it is the only form of practice upon which reliance can be placed. 

Dilatation should bf' effected by mechanical mcans1 but applit•d \\'ith caution, aud fori.:i 
ble dilatation is inadmii::sible. Many instruments ha,·c been i1n·cn1ed for the purpose, 
but the elnstic-gum bougie is the fa\'Orite. I ha\·e, however, known so much harm to 
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follow it~ use that l h:-we abandoned it, and prefer the sponge l<'nl, by which a stricture 
can be dilnted in a p:iinless and Jess dangerous wa~'· 'n1cn it docl' not produ('e any irri
tation. a second and largtr, may be pa.-=i"ed in two <layi;:, but when irritation is ~et up, the 
repetition of the operation should be postponed till it has subiiided. By tlll'se means a 
simple ~tricture nrn.y be checkNl in its progres~, and even <lil:ited, though rarely cured. 
This prnctice may, however, prolong life for year:::. l\lr. Curling gi\·cs a cast: in which 
he believes he cured an annulal' stricture in a lady, ret. 2.J, by incisions and dilatation. 
I cannot, howenr, ::ay tl1:1t I han~ met with similar success. 

M. Yerneuil, in the 1 G:izttte liiedicale de P~trii-,' for January, 1873, has alh·ocated the 
operation of "linear rectotomy" for the cure of stricture, meaning by this oper:ttion an 
incision through the stricture and t>ntire thickness of the bowel downwnrds and through 
the a.nus, including tlie sphincter, in the median dor~ml line. lie adduces two ca~es in 
which he pcrformrd 1his operation, and appan:ntly with benefit. Dr. F. Lente, of New 
York, has aho aclrncated a like practice ('American Journ. of l\Jed . Sciences,' July, 1873), 
adopting, however, nn anterior as well :is posterior incision in non.malignant strictures. 

The dilatntion, ).owever, is only a means to nn end, and that (•1ul is to secure an opening 
for the passage of tlu . .: intestinal contents. Enemala are ''aluable aids to tffoct this pur. 
pose, the daily washing out of the bowel with gruel and oil, or the daily dose of mist. olei 
with manna, confoction of senna with sulphur, or ;my other gentle laxative that the patit:mt 
by expt:ricncc hal-1 fouud to suit, gi,·ing great relief. Cod.}i,·er oil in full closes often acts 
as a laxatirn as \\t-ll as a tonic. Care, too, should be observed in 1,he introduction of the 
tube, for in a cancerous bowel perforation is ,·cry liable to occur, and even in a healthy 
one this accident has taken place, the Guy's Mul"eum containing n Prep. (187760

), in 
which the colon was perforated by a bougie thirteen inches from the anus for an imagin· 
nry stric·ture, and a second (18771!11), in which an O'Beirne'R tube perforated the rectum 
five inches from the anui' in an attempt to pass it up the healthy bowel to gh·e relief in a 
case of obstruction after the reduction of a hernia. 

How far it is l"afo to allow a patient to pa~s a bougie for him.;;e)f or herself is another 
question . I am disJ:Oiled to think it is unwii'e to allow it wl1en the bougie is iwlid, lun·ing 
seen great irriiation nnd consequently harm follow the practice, and in ~everal cases deep
seate<l suppuration. Curling has given a case where the patient caused his own death 
by perfomting tl1c bowel hnlf' an inch in extent above tl11• stri<·ture. 1 h:we consequently 
bt:en in the lrnbit of instructing my pntients to use tallow candles as bougies, aud have 
been satisfied with the practice. 

There comes a time, howeyer, when this treatment by dih\totion ceases to be beneficial 
or is associated with so much distress as to forbid its use; a~ when the stricture has so 
closed as to render it ul"eless; or so ulcerntecl as to render it unwise to a<lopt the practice. 
Under these circumstanres the question of exrisio11 of' this disease or the operation of Col
otomy may be considered. The former operation win he di.scussed Inter on. The latter 
gi,·es comfort to a degree tlrnt sometimes astonishes and always gratifies: it prolongs lite, 
and adds materially to its comfort, and little more than this can be said of most opera
tions; moreon•r it is not f~mul to be pracrically n::sociatcd with such inco1wenience as 
surgeons of old ha\'e theoretically attributed to it. But it should not be posrponed till the 
powers of life have become so exhausted as to render poor the chances of recovery from 
1he operation i or, till the crecum or large intestine has become so distended as to be much 
damage<l or inflamea. It should be undertaken as soon as it i:: clear that the disease has 
pa.."'sed beyond the reach of local treatment and the general powers of the patient arc begin· 
ning to fail; or as soon ns the local distress finds no relief from pallintive measures, and 
a downward course is eYidently approacliing. The dillicultie~ of colotomy are not great, 
nqr arc its dangers numerous i when 1msuccessflll, it has been often ma<le so by delay in 
its pc1formnnec, from tlu~ want of power in the paticnl, or from the secondary effocts of the 
di . ..;ease on the abdominal viscera. "~hen most succes~/id it gives immediate relief to most 
of the symptoms, and makes lift: worth retaining. 'Vhcn least so, it lessens pain and 
renders endurablti what remains of lifo. The operation is now established and creditably 
so to surgical art, although it must be admitted, that in the gcnCL·al way it is apt to be 
postponed until too late a period to demonstrate its full value. 

Exc1s10~ OF THE LowF.R ENo or THE RECTUM. 

This operation hns but recently recei\•ed attention in this country, although practised 
nbroa<l by Lisfranc and others fifty year:5 ago. IL has, howcn.· r, been performed by Bill
rotll and other German surgeons, and by Dr. Le,·is, of Pennsylvania. 
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ll ha11. been ad\'ClC:ttNI ns a menns of cure for cancerous nncl other strictures of the 
rectum 1 and from )lr. H:. Cripp.:;.'s Jachonian Prize E"":t.Y ( J 87i) it seems to have been 
succc:-sfu l ; since he reC'ord,.;, that out of -&4 ca;;;,es which he collected, only 9 died, or 1 in 
5; that in l J, rccurren('c took place in from four months to three yrars; tht\t in 8, there 
was no recurrence when the casei' were last rPported at the following periods: One year, 
I, :?, 2, .J, ·I, G, and many yenrs rc~pectin:ly after operation; and in 3 the patients were 
well ):.QlllC month afterwards. 

Ile likewise record$, 1hat in 2:3 cai;;es, defecation was subsequently normal; in 6, that 
feces could be retained when not too fluid, and in 7, that there was incontinence. With 
th<'se facts it is clear that the operation for the removal of cancerous or other disease of 
the rectum by cxc i ~ion is a justifiable and possibly a beneficial measme, and that it should 
be undertaken when the disease is local and can be so defined and isolated as to come 
within the rt:i(' h of the surgeon's ski ll. 

1t is cleady inapplicable when the disease has extended high up and the parts around 
the re>ctum are inliltmll'd with cancerous disease. I luwe ILa<l no personal experience ot 
the mca!';ures. never htwing attempted to remove more titan anal growths. 

It would seem that about 2} to a inches of rectum may be removed with safety, ancl 
that when th~ bladder is fairly distended ant.I traction is made upon the rectum, the peri
toncnl pouch is less lik(·ly to be drawn clown with it than when the bladder is empty. I 
ha\"C :;:.atistied mysdf upo11 1lwsc points by expPriments upon the cada,·er. After a metallic 
bougie has been introduced into the bladder to "erve as a guide to the position of and to 
ste!icly the urc:thra, an inci;;.ion is to be made from the base of the scrotum to tlic coccyx, 
encircling both siclC's of the anal aperture. The hand of the operator may then be intro
duced behind the bowel into the hollow of the sacrum, in order to tenr the rectum loose 
from its po::.terior auachmcnts. By means of the finger and a pair of serrated scissors, the 
adhesions all around the rectum where, on account of the disease, it may be firmly attached 
to the prostatC' gland and neck of the bladder, should be broken up. The cancerous g•Jt 
should next. be cart'f'u lly dissected from these parts, exposi ng to view the prostate and the 
lower part of the bliulder, and, while this is being done, the vessels should be carefully 
ligatured or torsed as soon as divided and double sutures passed through the skin into the 
rectum, aboYe the proposed line of excision. These should not, however, be fastened, but 
left in position to give perfect control of the parts. 'Vhen the rcClllln, including the can
cerous portion, lia~ b(•e n thus carefully and thoroughly isolated, the gut ought to be drawn 
forcibly down by !lcizing the tumor, and the scissors employed to cut thl'ough the wn.lls of 
the bowel; a section of the rectum three inches in length can then be made, the sutures 
knotted, and the gut securely stiLc licd to the surrounding integuments. 

ATo;-.;v OF THE CoLos AND D1LATAT1ox OP TllE R1-:CTlDr. 

These conditions arc not unfrequently met with in practice. 1 n old people, the colon, 
for want of power, ofl~n becomes enormously distended with foculcnt matter from gradual 
accumulation, and this condition frequently causes death. 1n some cases, it g ives rise to 
the idea of stricture of the rectum , and every surgeon must have been called to cases in 
which impacted foccs in the rectum and colon, assoc iated with the discharge of small, 
loose, ofll:nsi\•e motions mixetl with mucus and sometimes blood, ha.s misled the attendant. 

~~,~~ 1 ;1c~:~l a~~i.~ I5 ~';;;~~L~~c~l0t~>:c~1;iil1:~1{· .. ~;:rc~~;s~~J!;~i~~·~~1c~d8~~~1:u~:d~~i c!~:nr!~~us~~ 
nothing but o;mall lumpy and loose motions having passed. No disease whatever existed 
beyond the impacted rcC'lum and distended colon from atony of the bowel from old ag(!. 
The nrn:;:.sE•s were mechanically remoYed by means of the lithotomy scoop and enemala of 

oili1~~~i)1isa;~~-~~ 1 ~f~~:~~t1i~J~L1~i~~:u~~:e8 i~:\1L~~ ~~ ~~~"( 0,~·o~!1c:~~:· well seen, a pill of half a grain 
of the extract with half a grain of" belladonna, twice a week 01· oftener, giv ing tone to the 
inl eR linc, and ;\Cling as a purge. 

In women speciiilly, who lia\'C bf'en in the habit of neglecting their bowels and allowing 
the rectum to be a clo~cd receptacle for focnlent matter, the caYity not only becomes much 
distl'nded 1 but seems to lose the powPr of contracting and expelling its contents. I had, 

s~m~~~:~;,;~;:~¥5~;::~2i~~:~Y~t~~~~ 
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of bark and a.lum, with the daily use of a pill containing half a grain of extract of nux 
vomica mixc<l with gentian, a complete rcco,·ery took place. 

T11E AD'.\11x1:sTRATIOX OF FooD AND MEDICINE UY TUE RECTL::u. 

Phy~iologists have long known that water, certain forms of food, and medicines are 
absorbed by the rectum, and phJsicians have acted upon this knowledge; though possibly 
the physiological foct has not been utilized so fully as it deserw•s. 

It has, however, such an important bearing for good upon surgical practice, tlmt it 
would be well to n·gard tlie rectum as a second stomach, and, in certain cases, to use the 
one for nutriti,·e or medical purposes as a substitute or accessory for the otlier. I ham 
for year.:; acted upon thi~ principle, and h;:we every reason to be satisfied with the result. 
]ndced, in any case of' dis<'asc or injury in which nutriment is essential, and the stomach 
refuses to receive or retain food, I Jia,·e ne,·er hesitn.t~d to resort to the nutrient enema. 

I do so also in cases of abdominal injury or disease, in which it is ine:rpedient to g i,·c 
the stomai.:h or small i111cslines work to do. In aged pati~nts af"ler injury or operation, 
when, from shock, the stomach seems incapable of doing its dut.y, as well as in all cases 
of persistent vomiting, whether after the use of an:csthetic!:l or otherwise, to g i,·e time for 
the stomach to regain its tone. The use of the nutrient enema for a few hours often tides 
over a sl ight, aml for days, over a great difficulty, as without doubt it supplies food to the 
l>oJy almost as well as the usual meal, and does so under circumstances in which the 
latter cannot or ought not to be administered. ln a case I had with Dr. Parsons Smith, 
of .Addiscombe, li te was entirely ma.intained for fifteen weeks by its use; and I could 
adJuce others in which its beneficial influence is most marked. Dr. Flint, of New York, 
has published one ca"e in which life was sustained for fifteen months by this method, and 
he acids, that durinµ: fi\·e year!", the patient had depended almost entirely upon it. In 
ca~es of unconsciou.sness from an:csthetics or otherwise, this practice should be followed in 
preference to any other, :1s it seems more than probable that, uncl<"r these circum~tances, 
any fluid which it is attempted to pour into the mouth passes into the lungs rather than 
into the resophagu~, and consequently hastenes death. 

Directions for use. 

The bowels should be emptied by a simple enema before the nutrient one is introduced. 
The nutrient enema should be used every four or six hours, and should not cons ist of 

more than six Olllll\<•s. 
The material should be tepid, and introduced slou.:ly, as the rectum repudiates any 

sudden 1listcnsion . 
.After its administration, a napkin sliould be praised against the anus until the disposi

tion to expel it has passed away. 
When !he expulsion ten<lcncy is great, opium may be added to the enema; indeed, 

under all circum::;t;\11ces, it is of advantage. 
At rimc.:0: 1 the enema is retained better when introduced some six inches into the rectum 

than wi1hin the sphincters. 
When injections are badly tolerated at first they may at times be well retained if they 

are pcr~is1ed in. 
The be~t mn.tcrials for these enemata are-milk, eggs, meat juices with pancreas or 

pancreatic cmubion, and these may be employed at diflCrent times. lt i.s a. mistake to 
keep too long to one kind . 

Milk and ('ggs, alkrnating with one of meat juice and pancreas, seems to be prcfcr::i.blc. 
As a meat emul.sion, Kauf'mann's mixture is excellent, composed of a pound of minced 

beef, a tliird ol' a pound of fresh pancreas, and half a pint of cold w:iter. The whole 

~~~~~~<:o~~ t~:~~c1~:~:~11::t~~~- tl1.~~~~c~~~~~11;~e o~~.~~1 ~1~~\~' ~~~~~m~\~~1~-~~:~~c~~l ti:~ ~~!1~~~1~~~!~,~~:1~}. 
a thick soup. 

'n1 1.:!n this n1ixt111·1} is not at hand, good beef-tea or mutton broth may be employed, to 
which Liebig's l'Xlract of meat may he added. 

ln making beef-tea or broth, long boiling does no good. A pound of fincly-mi1w1·d 
meat macerated in half a pint of cold water for three or four hours will gi,-c an excellent 
mixture; and, if the whole is well i:ilmken for half an hour, nearly the sunc result is 
oLtained. 

Rectal medicatloit in it.s way is as n1luablc as alimentation, more particularly when 



FRACTURE OF THE NOSE. 5 17 

morphia, opium , or mercury is prescribed. The former drugs administ<'rcd after an ope
ration before the influence of the :rnresthetics !ms pa~sccl oft~ doing more to calm the 
patient and gi\·e res t than any other method, more partieul::trly in cn.'ic.<; of abdominal 
SUl'i?;Cry . 

The latter employed twice a dar acting on syphi li t ic pati,·nt~ in ~11d1 a quiet and 
bene fi cial way as to lead me to look upon it as the be~t method of bringing any one urnlcr 
its influence. 

SURGERY OF 'rHE RESPIB.A'fORY SYSTEM. 

CHAPTER XVII. 

SURG ICA L AFFECTIONS OF TnE i\"OSE. 

l!\' r 1s1-:o and lacerated wounds of the 11ose generally pro::rrf't:" weH on account of the 
freedom of it ~ rn"cular supply. ThP edges of any wound should con:::c·quent ly be brought 
carefully togethe r and fix ed with sutures, e,·cn if the part be nearly separated from the 
body. For this purpC\sc ''ery fine silk ought to be Uf!Cd, nnd 
great care exerc ised in the accurate adjustment of the parts- Pio. 2!lR. 
a su ture being pa,sed through the cnrtila~es when they luwe 
been divided. In the cal'c illustrated in Fig. 2!)8, where the 
no::e w::t !-i 1warly c ut off, the edges of the wounU were ad
justed, and a good recovery followed . This caf'e occurred in 
the prnctiec of my lamented late colleague, l\Ir . Poland. 

FnACTG RE OF TllE NosE. 

Thi!' ncciclent is not uncommon. and may be s imple or 
compound. lL may likew ise be followed by little or great 
deformity, the amount depending much upon the care and 
skill with wl1ich the broken bones are readjusted. 'Yhc n 
li1tle or no di::placemcnt exists, nothing else is required than 
the application of cold-water drcs~in g, or perhaps ice, for the 
first fow hours, as thc~e bones rapidly re-unite. " ' hen dif'-

~::~:~i1c~~nl~~s {l~k~1~11;~::~~1' ~!~~nsi~l~~~~:~l~:l~!~<l~~~tt; ~;:.~s~:,i~~ af~~a:~ugi!~\'::~a~~1~~ut!1e o7P;~: 
appli ed from within the na.:;al cavity by means of the blades 
of the ordinary dressing forceps, a probe, or some similar 
instrument , as a female catheter. 'Vhen the parts li:ivc been restored lo the ir natural 
position, or as nearly so as is possible, care must be observed that no externa l pressure is 
employed by which they can be displaced. Plugging of the nostrils is useless. ·when 
the IOrce has been severe and direct upon the nose , fracture of the skull may complicate 
the c:\Se-frarturc either of the ethmoid hone forming the floor of' the bas.e of the sk ull, as 
has been illust riLtccl in the chapter on injuries of the sk ull (Fig. 67), or fracture of the 
frontal bone. This latt er form may generally be recognized by the swelling and crepita
tion of emphys.ema about the forche:1d, or the crcpitusof the fracture ,,·it h di_:;;plact>ment, &c. 
Cases of fract ure of the frontal l'inus require no special trcatmrnt, a nd generally do well. 

In children, the cartilage of the nose may be displaced from tlic na~al bones in conse
quence of an injury , nm!, unless replaced, permanent deformity anc l obstruction will ensue. 
The !:'i llr~eon conscc1uc111ly, when thi s acc ident take~ plact~, ~hould tlo his best to restore 
the misplarcd pa r! !': and 10 keep them in apposition, although some dilliculty i ~ often expe
rienced in it s accomplishment. 
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"-ith the view of preventing or correcting <l<'formity )fr. "~. A1lams hM suggcs.tccl, 
thn.t the broken or bent septum should he straightened by $trong pla1c-bhulc<l forceps 

Fio. 29Sa. 

~~ r- ~· 

(Fig. 298a u) and the hrokt•n 11:1..o;;al bone:;, rai:-ecl, these 
parts subsequl'lltly being mn.intainf'd in position hy an 
j,·ory clamp, and the side of the nose pressed into place 
by a nose tru"'s (Fig. 298a _\) ronncctc<l with a forehead 
plate (a) and band (b). The plall•s (c) arc shaped ac
cording to the outline of' the no~e. and arc made to di
verge by rotating a central controlling screw, the pres
sure of the plates being rcgulat('(l by two circul3r spring3, 
The ivory clamp must be worn day and night for three 
or four clny.s after the deformity hos l;een corrected, and 
the nose truss for some months during the day. 

A. 

c 

JI 

"; 

E11 ISTAXIS. 

Bleeding from the nose is an OC<'urrcncc of consider
able frequency, am! when not too free or la."ling, rarely 
requires surgical interf'crencC'. It. may be the result of 
an injury-lrmwwtic; or associated with some cancer

Forceps and 0088 truu for treatmeut of ous affection or fibrous growth from the base of the 
derorme4.I nose. skull or other local cause; or, it may be the direct con-

sequence of some fulncss of the ,·essels of the head or 
heart disease. It is found also as a kind of passfre exudation in anremic and cachectic 
subjects; after purpura. or from hepa;:ic disease, and also as supplementary to the cata
mcnia. 
Tm~A'DIENT.-ln order to successful treatment ifs came must be asccrlaincd. "~hen 

traumatic, it usually stops without aid. ""hen clue to plethora of' the Vl!Ssels from any 
cause, it is often salutary, and should be checked only wlu.'n too copious or lasting. ·when 
of a passive nature it is serious, since anmmie feeble subjecls cannot bear loss of blood, 
and the loss tends to aggra.,·atc its cause. Jn one case, thPrefOre, saline purgatives may 
be of value; in :mother, iron in full doses, or gallic acid in gr. v or gr. x doses. As 10 
its treatment no definite rules can be laid down, it being a common accompaniment of so 
many difthent conditions, local and general 

"'hen, however, life is threatened by its severity, r<'al or comp:1rative, the surgeon is 
bound to interfere. The head should be kept raised, and cold applied to the nose and 

Fw. 299. 

frontal sinuses by means of ice whtm it 
can be ol;tained. as also to the nape of' the 
neck Oeing oflen serviceable. A stearly 
stream or some cool saline liquid (a tea
spoonful of <'arbonate of soda and common 
salt to a pint of water being as good as 
any), pa.;sccl through 1he nostril, is a very 
clfoctual mode of trca1ment. For this 
purpose, the double-action India-rubber 
enema apparatus with a nose-piece to 
introduce into the nostril may be em
ployed; or Dr. Rasch's vaginal syphon 
douche, applied as in Fig. 209, the patient 
breathing at the time through the mouth, 
which should be kC'pt wide open; Profes
sor \\rcber, of' Ilallc, having discov1:;red, 
years ago, that while the patient is breath
ing through the mouth, the soft palate 
completely closes the posterior nares, and 
does not permit any fluid to pass into the 
pharynx. The popular methods of plac
ing the patient in the erect po;;:ture, ancl 
rnising both nrms al.Jove the head, may 
likewise be tried, as they are unquestion
ably goo<l . If' these measures fail, the 
nos1ril or nostrils mu!St be pluggcJ. 



LIPOMA, OR llYPERTROPHY. 519 

Plugging nose.-To do this effCctually, some skill is neces . .-ary; to clo it otlierwise, 
is usell'~,.,, if not injuriou'.". To plug from the anterior nare~ alone is to trifle with the 
hemorl'hugc , and merely to 11l<l.5k the es('ape of blood as wtll as to <lircct it clown the 
pharynx, under which circum ... tances, ~c,·ere loss of blood may take place without know
ledge. T o perform the operation of plu~ging effoctuall y, a plug of lint, couon wool, a 
spongt' tent, or eompre~'."Cd sponge an inch an<l a quarter I o n~ and an inch wide, should 
be prt•parcd and fa::;tcned in the mi rl clle by a piece of strong silk 0 1· whipcord, an <>nc l 
ubout <; ix or nine inche~ long being left . With Bellocq's canula (Fig. 300), a long-eyed 
probe. or an elaiiti c ca theter, a douLlr thread of the same s trong: material should be passed 
into tilt' nose along it s floor through tlie posterior narcs into the pharynx, and the loop 
caught either by the fingers or forceps 
and held while the ins trument is with
drawn through the no~tri l. Tlu~re will 
then be the loop hnnging out of the 
mouth, and the two ends out of the 
nostril. The loop must the n be fastened 
firmly to the pledget that hn.s bet:! n pre
pared. This plug- h:wing been well 
oiled, is then to be drawn into the mouth 
by a.pplyi n:r traction upon tlic li ga.wres 
protruding from the nost ril, tilted with 
the finger behind and aborn the soft 
palate, a nd carefully adjusted or wedged 
into the posterior narei'; by which 

F IG. 300. 

Helloc<1'• e!\nula for 11luggln; no~tril.s. 

means the escnpc of blood into the pharynx will be prc,·cnted . The two cords hangin~ 
from tlw anterior narcs c:m then be separated, and the nas;al ca\" ity filled witl1 compressed 
sponge, lint, or cotton wool which should be introduced between them, the whole mass 
being made secure by tying the two cords ac ross the plu~ that has been imroduced in 
front, and fo.:;tcnin~ them in a bow to allow of unfastening. 'Vhe n any s typtic is deemed 
nece:-sary, the s1>onge, cotton wool, or lint introduced into tl1c anterior n:wcs may be 
satul'a.ted with the s;olution of the pei·chloride of iron, tannin , matico, ur a concen1rnte1 l 
solution of alum. By thi s means the possibility of any escape of blood from eit her open
ing of the nose can be effoc Ltmlly prevented, and Lil e most <la11gerous c p.i ~ taxi ii ab:::olutely 
controllctl. Sir ,V. F e rgusson once re marked that he knl known, alter plugg ing tile 
narc:-o, Llood to ooze up along the nasal duct out of the canaliculi, but sucli "oozing r e:~rs 
of blootl" must be vrry rare. To remo\"e the apparatus, the knot at tlir antel'ior nares 
should be undonr and the anterior plug taken out , the posLcrio1· being readily drawn from 
its; pO$ition by means of' the e ncl attached to it in the pharynx; this end , which need not 
be more than six inc hc$, may be left hanging clown the patient's throat. The plug ~ho ul<l 
not be left in more than three or four clays, but may be reintroduced if nccc:-osary, the 
surgeon taking care to preserrn i'n situ, the two pieces of' cord that h:n·e been pa:'seJ. 
along the floor of the nose. 

Liro:u.\, on IIYrt:nTROP 11\· 

of the nose is a readily recop;nizablc ~\ffection, and is a disease of the skin and subcu ta
neous ti !'sue (not of tl1e cartilages) , in which the follicles free ly partici pal c. It is con
fined to the a.pcx and ahe of the organ. The enlargement is somet imes genera l, at othcr::i, 

~~~;:~:~£:,~:,;\i~-~ ~i~~~~::.~~:~.~~~:;.':1~:>i::.~~i~r::r~:~.'.L~~:i::';~;~~ii:~~:~t·,~;:i~~,£:~::~~~ :;,:~~~ 
no~e. :\nd, moreo,•cr1 wounds vanity. 

Nothing but the removal of the growth can be suggested, which can be clone without 
d:mgt•r and with no great dilll culty. The redundant mass is to be tlis;sccted off, care being 
obsen·cd not to encroach upon the nos tril. This is best clone by introducing the li tt le 

~1:~~~p~~- a A~~1\~~l~~1l~fn~1~a~f.~~il~'t~~~1~dc!~:at:!~~lt;.1~~·~c:1~~~~~t ~;r~s~ 1 ~'.'~t~~~~ti~~:·~~af:..~~~~I: 
the wound that is left be ing allowed to granulate •. The surgeon, _ilowc \·er, shou ld n~t 
take aw:\y too much or go too deep ; an<l some covcr_mg 10 the cartila~eoi shoulc! be lett. 
The cli i-casc rarely returns. The late Mr. H ey, of l~ecds, was the first to perlorm the 
operation . 
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LLPt:S. 

This affertion is more common on the no.;.e than in anr othf'r part of the body, and is 
often n?ry destructi\'C; so much so, indeed, as to cle;;troy the whole organ . It is, how 
ever, more amenable. to treatment than is usunlly supposc1l. Too often it is described a...;; 
a "trumous, and therefore constitutional affection, anti reg-::mle<l a.;:. incurable. 1t would 
be well, howe,·er, if surgf'ons would practically regard it more as a locnl one. The best 
local treatment in severe cases is the scraping away of the di~t·ase<l surface with a blunt 
knifo or the handle of a scalpel, followed by the free cauterization of the exposed surface; 
although in exceptional case:il, excision may be performed. Jn milder forms, caustics are 
appli cable, the pota.ssa fusa being the best, dissolved in equal parts of water. The galrnno
caustic or thermo-cautt::ry is, howev<•r, superior to 1my. One of the worst Ca!:.eS of lupus 
of the nose that 1 have seen was that illustrated by Fi~. 30 1. It bad existed for years, 
and was cured in a month, after one free application of tht• galvan ic• caulery, every ulcer
ating tubercle of unhealthy tissue being freely dest royed. No caustic treatm(:!nt, how
ever, sliould be employed as long as the parts arc infla.me<l. 

Fio. 301. FIG. 302. 

Lupn11ofnoso,wHhthooutl!neof a.8apfora11ew ll•l&O. 

Tonic treatment, :1lso, must not be neglected j while as a palliaLi\"e application, cocl
li\"er oil is very ben<:licial. Arsenic is a lso highly commended by 1\Iessrs. llunt and otlicrs, 
and Donovn.n's solution when there is any syphilitic taint. 

The lupus non-cxcclens may be regarded a.s an eal'iy stage of the lupus Pxeden!"; both 
have a pnpulnr origin and bt::co1nc tnbcrcular-the tubercle.:; ulccrnting at a latt.!r :;tage. 

EPITHELIAL CANCER AND RODENT l;I.CER 

may attack the nose, the former usually appearing at first as a warty growth which sub
sequently ulcerates; the latter as a firm, uncolort.!<l 1 solitary nodule, which excoriates, then 
scales and bli•cds, and finally ulcerates, deeptrning and extending the ~C'abbed excoriation. 
In the epithelia l c·ancer, the margin of the sore is more irrt>gular and thicker than in the 
rodent ulcer, nltliough until the lymph glands arc affected it is somewhat difficult to dis
tinguished between the two. lndt.!ed, the epithelial cnncer ma.y be for long undistinguish
able from thC rodent cancer. The treatment of both, howc,·er, con~ists in the total 
destruction of the ulcerating imrface and its edges, by cautcry, escharotics, or the knife. 
I ha,·e treated m:~ny of the epithelial forms by means of the gah•nnic cautery with grati
fying success. The disease, like other cancers, is, howe\'cr, liable to return . 

RmxoscoPY. 

The examination of the nm;a\ cavity may be made through the nostrils by m<>ani;; of a 
speculum, or throu~h 1he posterior narcs by means of a mirror introduced behind the soft 
palate after the same fashion as in laryngoscopy, the parts bl!ing reflected from the mirror 
whieh is illuminatL'<I by sun or artiticia.J light. l\fuch aid may also be obtained by means 
of the finger. Czennak ~peaks highly of the rn.lue of a small mirror introduced through 
tlrn nostril, which should be well illuminated. I have, howc\·er, found all the help I 
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wanted in pMterior rhinoscopy, taking care to draw forward with g:rc>at ~cntleness the soft 
1•a!atc IJy means of fo1·ct:ps, but this method of examination is nhrnys difficult. 

D1s1-:As1-:s OF THE NosTmLS CAtisrsr. Ousrnt.:cTiox. 

These arc \"Pry common, and for such the surgeon is often consulted. In the infant, 
i=.uch n condition may be the result of congenital ~yphilii=, which will be indicated by the 
history of the caF-c a.ncl by the concomitant symptoms. The sw~ffees in infancy are ,·cry 
characteristic, and should always direct the practitioner to look out for some syphilitic 
aff.:ction. ln isobtccl cai:;ci:;, such a i:;ymptorn may be the only one of hereditary syphilis, 
and, by proper trcaLment, it may IJe curf'd without any other complication making its 
appearance; although. as a rule, if looketl for, some cutn.m•ous afll>ction will be obsen·ed. 
A grai11 of gray powder with three or four izrains of dried !o'Oda, twice a day, generally 
proves quite snflici<'nt to cure the disease. \Vhen the mother is sucklinµ:, tlrn child may 
be physicked through the mother. five or more grains of the iodide of potassium with 
quinine, given half nn hour before suckling, three times a day, answering c\·ery purpose. 
Of late yenrs. I h:we fo llowed no other practice. 

Warty growths rtl'e sometimes met with at the orifice of the nostril causing ob
struction, and I lmxe recorded such a erase. They are cured by the rt:mornl of tbe 
growths. 

FonEIGX Booms DO THE :N",\S.\I, c.\\"ITY. 

'Yhene,·er a child suffers from any ohstruction to the nasal cavity, the presence of a 
foreign body ~liould always b<' i;;uspectecl, and the prr&ctitionrr in such instances shoul<I 
nen·r allow him::iclf to be misled IJy the absence of a history of its introduction, since 
inf:lances are not uncommon where some for<:!ign body has IJet'n left in the nai:;al canal for 
man.r months. A child, four years of age, came unclcr my care, who had suffored from 
all the miscrie:o; of' n.n obstrucied nasal passage for eight mo1Hh::;: 1 from the presence of a 
plum-stone. Many remedies Imel been tried but without cftCct, the foreign body being 
unHi;;pected. Its remo,,aJ was rapidly followed by connilesccnce. Ulcerations of the 
mucous nwmbrane from the inflammation excited by the foreign body. may tempt the 
suqrcon lo O\'Crlook the nature of the case. Ile should tl1crefore remember, thnt such a 
di:;ease as ulccr~uion of the nose in children l'xeept n.t the immediate orifice, is by no 
means common, a.nd that the probabilities of its hciug cxt'itcd by a. fo reign body are very 
great. '\\'lien only one nostril is affected, the dingnosis is more sure. The remornl of 
these bodies when firmly impacted, requires some care, and the :ulministmtion of chloro
form cannot be too highly re(_·ommcnded, particularly when the child is young. A firm, 
hook-Ut:nt probe introduced down the Aoor of the nose. may Uc pa:-:1;;cd with facility behind 
the fon.:i~n body; or1 a. noose of wire, twisted or not, inscrtl•d n\on~ the septum and half 
h1rncd 1 will g:cnerally, after one or two atrempts, hook out the offending body. In some 
ca~cs a pair of forceps will sufllce. Gingerbread and other soft materials may ham to be 
scooped out and 1hc nose Wl'll syringed. I ha\·e ne,•er known any good result from 
:i)"ring-ing this ca\"ity when any solid body has become impncted 1 except for the .sake of 
cll.'a1tline::;s. Mcchunical mean8 always succeed, and are the Rimple.st, pnrtieulady when 
the child is under the influence of chloroform. ]n old.er children and in adult life, ob
struction to the na~:il passag-e may be produced by m:\ny disea~es; and when the presence 
of a foreign body is the cause, a true history of the case will generally be gi\'en, and thus 
the surgeon is more likely to arrive at a just conclusion as to the character of the disease. 

POLYPliS NASI. 

Tliis is a common affection, and may be found in one or both nostrils of the old or 
you11g. Jt may be of a simple gelatinous, fibro-cellular, or fibrous structure, or of' n malig
naut 11a.ture. The geln..t ini form and the fibro-cellular arc by far the more common forms, 
nncl are not difficult to reeo;znize; and, as a rule, spring from the middle turbinated bone 
a11d from its poste rior portion, though they may grow from other parts. l have only 
remo,·cd one from the septmn. They are seldom rccogniz<•tl in an early condition, since 

;.;:;f :E::~;0.~~:~~~'.~i~.:~'.~;~i~·,'.~~~~;'.~!~c~;~~~~·~~ri·~.~~~i:!~::ef~~~:·~/;~£p;~'·~~:~~;::'.:: 
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ordinary coryza. The discharge continuing, may nt la~t cause some anxiety to the 
patienr, and, if the surgeon be consulted, a careful examination with a F:peculum should 
be in,.tituted, when a polypus or rather a fringe of polypi, will of'lcn lm ob~L'n·e<l on the 
mar_g'in of the middle turbinated bone. 'Yhen the disease has \Je('n made out, remo,·al 
of the growth is the only effectual treatment. Tonics and local astringents may for a 
time retard their growth, but rarely effect a cure. The use of tannin as a snuff has been 
very imccc~sfnl in may hands in causing the !' loughing off of even the largest polypi 
('Lancer; Feb., 18G7); but thP remedy is uncertain in lal'ge polypi, although it is 
always of great rnlue in destroying the smaller, and thus in chcckiug the progress of the 
cli.:;cao:e. 

l luwc had several instruments made to apply tlie tannin, but the bent glass tube is as 
good as any. It is modified from one made by a patient for his own use, and answers 

well. The tannin is put into the small receptacle in the 
Fio. 303. upper half', that end of the tube being inse rted into the nos

tril, and the other into the mouth , and the patient then blows 
the tannin into his nostril. 

The remo\'al of' the softer kinds of' polypi should always be 
by abruption . Some surgeons employ a long pair of narrow 
well-made forceps which fix the pediclc, and then by a slight 
twist and some force, the removal of' the growth is cftCcted. 
When the polypus hangs far back, the introduction of the 
finger into the mouth and behind the fauces facilita.tes its 

removal. The best instrument known is the "noose," and that illustrated in Fig. 304: is 
the form I prcfor. It is so constructed that a loop of wire introduced along the septum 
and half turned can be made to pass oYer the polypus and cncir<·lc its p<'dunclc. The loop 
is then drawn home, the growth strangled at its neck, aud abruptcd. By these means the 

FIG. 304. 

Removal of polypn1bynoose. 

polypus is removed as a whole and bleeding is prevented; consequently, by the use of this 
instrument, the nose can generally be cleared at one operation. In some case ... , I have 
cur<.>d the disease by cutting off with a long pair of' scissor~ the turbinated bone from 
which thei-;c polypi grow. A few clays after the remornl of the polypi by the snare, tannin, 
as a ~muff~ may be employed. 

Jn se,·ere ca~es in which this treatment has been employed with but poor success, 
Rouge's opcrntion, as su~gcstcd by him for the trcatmc>nt of' certain cases of ozrena in 
1873, may be perfonncd 1 the operation consisting in the elevation of the upper lip and 
i:.of't parts of the noi:.c from their osseous attachments by means of an incission made be
neath the lip through the mucous membrane where it is refieNl•d from the lip info the 
guml". the lip and nasal carti lages by these means being: i-;o freed from their attaC'hments 
as to allow the surg('on to lift tliem up as a whole lowards the forehead, and thus reach
ing the na5al cavity for purposes of explorat ion or opera.1io11 . To give more room, the 
septum nasi may require to be separate from its base. After the opt.'r~\lion the parts 
reaclil_Y fall into positio.n, and should be kept there by strn.pping. No deformity or visible 
scar follows the operation. 

This form of polypus seems to bl! more common in meu thnn in womrn 1 nnd is a disease 
of young adult life. I have known it, howe,·cr, in one instance, to appear in a man aged 
se,·enty-fhe. 
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The firmer and fibrous forms of polypi are by no means so common as the 
gelatinous, an1I "ddom spring from lhe 1urbina.t1·d bones. TIH'y grow more frcquenlly 
from the 1111pc:r and po:-;tcrior portion of' the na .. al cadty, from the top of the pharynx and 
the po:-;terior narcs, and have a periostea.l origin. They do not make their appearance so 
early in life as th!' gelatinous, a.re for more serious in their nature, a111l more difficult to 
treat, on ncc·ount of their po,;;ition; but when rcmo,·ed, they rarC'ly rc>turn. The best mode 
of treatment is to ligature them through the nose by means of a loop of whipcord or wire 
pa;;;scd throug:h the no,:tril into the pharynx and slipped over the ~rowth. W'hen this 
operation cannot be 1wrformed, the no5tril may be laid open to ~ive room for manipulation, 
or it may be llf'l'C!o;!'ary to remove the nasal procc:'!s or 1he superior rnaxill:uy bone, or dis
place the body of', hut not rC' move, the upper jaw itself, to reach the tumor. 111 1865, I 
remoncl a. la.rgc tumor of this kind which completely obstructed the po~tcrior nares of a 
boy, a•t. 11, by the ligature introduced through the nostril (' l=>ath. Tran.;;.,' ml. xviii), 
and in 1HG8, I rt·movccl a second from a hul , mt. 18, in the snme way. ]n 1872, in another 
ca8e, l took away a portio11 of' the upper jaw to get at a tumor of the spheno-maxillary 
fossa which Hlif•d up thP nostri l from behind. Some of' thc.;;,e polyp i grow from the antrum 
and press inward.;;,. The surgeon shou ld bear this fact in miud iu examining a case, as it 
rna.v materially affoC't his trt·ntment. 

Cancerous tumors of the nose are found in prar1irc, although not frequently. 
They may alluck the body of the organ, as seen in Fig. 30.5, or grow from within and 
pres.;;, forw:wd:' or backwanli:;, filling in the anterior or po:">ICrior 
n:11·e.;;,, when tl1ey arc diflil'ult to diagnose. Tht')' arc, pcrh:tps, F10. 305. 
more common in the old than in the young, a lthough two cnsc·s 
h:t,.C' pas~ed under my cure in patients under thirty. TIH'y arc 
gl'lll'rally a..""ori:\.H•tl with bleeding either from the nose or 
pharynx. " 'h<•n tht·y grow from within, their rcmo\':il, when 
it ran be eff°<'ctcd, i.;; an expedient practice if only to give rclit1f', 
and this can be done much in the same way as in the other 
varieties of polypi. 

Conditions simulating polypus.-The cond ition" of 
the nai:;:_1l ca,·ity whith arr not infrequently mistaken for poly. 
pm; are, however, m1merouf:. l\Iany such have passed under 
my notice. the palic11t~ applyin~ for the rerno\"a l of such a 
growth. when in rea lity 110 g:rowth exi;.;tecl. 

co1~~~or~a~ti~~eo~~~~ns~~~~c~ !~1~:ri~,~1~ct~:~t:~i~~1\1; 0:~ ~~ ,_ 

lef't noMril, C:\llf:ing more or less obstruct ion to respiration, a11d 
leading a superfieinl oLsen·er to belie,·e in the pre,:.ence of some 
new growth. 'l'liis deformity may someti rncs be the re.suit of 
an injury; and when so, there is genera lly some lateral twist of the nose itself. The 
knowh:dg-e of the ~·xistenee of such a condition is quite suflicicnt to pre,•ent any careful 
surgeon falling into this error. I need hardly add, that by no smgiral treatment can this 
condition be rcmediPil . 

A chronic inflammation and thickening of the mucous lining of the 
nose is another condition which may be, and frequently is, mitotakt'n for polypus. Jn it 
the patient complains of difficulty in respiration, and feel:5 that there is something in the 
nose which mcchauically impedes that function. On exnmining the e:wity, a smooth, 
projecting, and firm outgrowth will be obsen·ed on its outer wall, which may be regarded 
as:~ polypus, but which is really only tlie lower lt11·binall!d bone co\"Crcd by a thickened 
and inflamed mucous membrane. In a case such as this, ii' a lillle care be l:tken in sift 
in::i; its history, it will probably be found, that an obstruction to the rl.'spirntion will be the 
only !'ymptom of importance; tilere will be no serous discliargc, such as is so copious in 
cases of' polypi , l\llhougli there mi~y be a discharge of tenacious mucus i yet this is not 
common; si nce the !'ecreting function of the mucous membrane in these cases will gene
rally be found diminished, and a great dryness present, accompanied by a loss of the sense 
of !'mcll. 

The best treatment in such examples is the constitutional, in the form of tonics, using 
that which npp~ars lo be more suited to the general wants of th<' patient's system. Some 
slight stimulating lotion such as the sulphate or chlori<lc of' zinc, or nitrate of' sihcr of the 
str<'ngth of two ~rains to the ounce, may at times be re<1uired, bul con.stitutional means 
alone are generally suflicient. Remornl of the turbinated bone for this :.iftection has been 
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adrncnted nncl performed by some surgeons. I haxe adopted the practice inn few obsti
nate coses with marked sncce~~. 

It is worthy of ob~cr\'ation that this disease is at times confined to the mucous membrane 
on•r the lower turbinated bone : and for rea!'=Ons which I nm unnble to explain. 

The !'Cprnm may likewise be the seat of inflammation either acute or chronic; and, as 
a result, great :;welling of the soft parts co\-ering it in will be present, gidng rise to 
obstruction. "'hen pus exists, an early opening i:. adrnntagcous. J n some cases, a per
forating ulcer mny appear; in others, exfoliation of the <'nrtilage. 1 ham remo\·ed from 
a boy, a cartilaginous outgrowth from the septum which obstructed the nostril, which had 
a base the size of a sixpence. 

Oz..tx.A. 

This term i~ applied to it large and important cla!=S of case~ wl1ere an offcnsh·e dis 
clia.rgc, or rather smell, is the common symptom, wh ich is due to many diffe rent morbid 
conditions. 

lt has been said that this offensive smell is the result of some morbid secretion of the 
part, but my own experience has not furnished me with any information tending to 
confirm such an idea, and, I believe, that the fctor is generally, if not always, the result 
of the decomposition of retained mucus. At one time it may be a~sociated w ith an ulcer 
of the mucous mcmbra1w; and at another, with some diseased bone the result of syphilis 
or otherwise; hut, under :lll circumstance:!, the di~ease is an insidious one, and many 
months ham usually elap~ed before it comes under the notice of the surgeon or medical 
ad\·iser. 

The patient at first belie\·cs the symptom.; to de1wnd upon an ordinary catarrh; the 
clis<'harg-e from the no:;:.e being thick, but not offen~in, and the i'Cn~c of smdl more or less 
impairl"'d. If tlie;.;c symptoms continue, the health of the sufferer often declines. and the 
physician is con:<ultecl on account of want of power, tlw loca.1 symptom;.; a3;.;uming a second
ary importance. Jf the nose be examined at this time, a'i it should be, with a speculum, 
lo obtain a. good view of the whole, the only visible morbid condition will be, intcm:e con
gestion of' the mucous membrane, which will not be much, if a.tall thickened; thi::; con
gest ion of lite mucous membrane being as3ociated with excess of secretion. 

THE:AT:'llENT.-The only correct and satisfactory treatment is tlie constitutional. When 
thC' general condition of the body is imp1·0,·etl the local di~cas(• will disappear. To th is 
end the hygienic cond i1ions by wl1ich the patient is surroundC'tl should l;e conl'i<lcretl. If 
tonics, as qui11i11e 01· iron, are indicated, they sliould Le administered; tile secretions also 
shou ld be :ittcndccl to, and all external and internal causes rcmo\·cd which may p1·0\·e 
dclrime11tal to lwalth. The local treatmeut consists in ab~oluto cleanliness nn<l the 
removal of all retained secretions, and for this purpo:-<' there is nothing equal to the use 
of the douthe (Fig. 2!19), Mlinc medicated lotions being employed. Tl1c inhalation of 
sleam will :1t 1imC's assist the remornl of the setretion awl rdiC\'e the state of fulness of the 
part, of which some patients so much complain. In other case~, the injection of warm 
water affords relief, especially if the discharges have a tendency .so desiccate, ndhere to 
the muc·ous lining, anll, as a consequence, to putrefy; since it is this putrcfac1ion of the 
retained muco-purulent secretion on which essentially depend~ the condition denominated 
ozama. Ozama, therefore, may be simply the result of a state like that which has just 
been described; and if so, must be trented on like principles. Thr ot1Cnsi\'e discharge 
must be rcmo\·ed by the free use of a douche or syringe, so that 110 muco-purulent secre
tion can be allowed to remain to decompose, and so one of the most troublesome symptoms 
of fotor will be rcmo,·e<l and in future prev<>nted. l\Ie<licatcd lotions are sometimes 
required, such as iodine lotion, Condy's fluid, carbolic aci<l, tile sulphute or chloride of 

~1~11~~i~t1~01~i~·tt~ 1~ff1~:~:~"~/1~~~\~1!';:~f:,~:1;!· :s~~.~~- one gruin to the ounce of water. The 

Hut oza'na does not always depend upon such i:;implc local conditions. It may arise 
from some ulceration of' the passage, an ulceration th:lt mr~y be.seen through the speculum, 
and, if not .c:;ecn, su:o;pccted to exist when an occasional escnpe of a blood-stained muco
purulent secretion takes place. 

The principles of treatment under these circumstancl"S are-tonics constitutionally, with 
cleanliuc~i:; locally; topieal stimulants being employed when simpler menns have failed, or, 
when great indolence of tiH' part is present. 

Thef:e ca,es nrc, howe\·cr, ,·ery ob~tinatc, nnd much time is frequently required to 
bring about a cure-se,·eral months being often not long enough; but the !Ctor, which is 
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the chief symptom of nnnoynnce to the sufferer, may speedily be removed by the mechani
cal nnd local means nlready suggested. and so the worst feature or the di~ea~e becomes 
destroyed, and the mental as well as the physical comfort of the patient secured. 

"-hen, howe,·er, this inflammatory action and perhaps ulceration is allowed to continue, 
n different result will ensue; the bone itself becoming invoh·e<l, and as a result necrosis 
follows. Jn so-called strumous subjects, this condition is not infrequent. I ha,·e no evi
dence to gin~ that such a necrosis is always the result of the exten:-;ion of the inflamma
tion from the soft parts around the bone to the bone itself. In mnny cases, if' not in tlie 
majority, I beliern tlrn disi:ase originates in the bones. 

Necrosis of bone in the nose is not an unfrequent condition, and, as such, is another 
cause of the disease described as ozama. It is found in children m~ well as in adult life, 
und may be the result of injury, extension of disease from the soft parts covering the 
bones, or associated with the Ro-called strumous diathesis, or with the syphilitic poison. 
Occasionally it takes place without any such cli::;tinct cause, when it is described as idio
pathic; it being well known that inftmnnmtion of bone may arise 7Jer se. 

When ozama is the result of necrosed bone, the fetor js generally of a peculiar chn
r::cter, such a!I is well known to acc·ompany diseused Lone; and under these circumstances, 
by careful examination with the speculum or probe, bare bones will often be detected, by 
which the nature of the disease become::; tolerably c,·iclent. In early life, I belie,·e that 
inherited syphilis is a more frequent cause of this aff1.·ction than is generally suspected, 
and this opinion has been confirmed by the presence of other marked symptoms in some 
cuses, such as old skin diseases, syphilitic teeth, or keratitis. 

To form a correct opinion in all cases of' ozrena, a. careful history of the case must be 
obtained and well-known symptoms not O\·erlookecl, for unless an accurnte knowledge of 
the case can be acquired, 1he treatment adopted must be doubtful, and consequently 
unsuccessful. 

TREATllENT.-When the presence of necrosed bone hns been made out as the cause of 
the disease called ozrena, it is tolerably evident that the patient will not recover until the 
fetid bone has been removed, or rather has exfoliated. To this end, the preservation of 
perfect cleanliness by means of the douche or !!yringe, with or without stimulating or 
antiseptic lotions, may be employed, and tonics administered. If syphilis, either hered.i 
tnry or acquired, is the apparent cause, our remedies must be modified to lhe general 
requ irements of the patient. l\Iercur ials are seldom neees~ary, although in child ren 
suffering from this disease, where the history and other symptoms of' congenital syphil is 
are present, l have given them, associated with tonics, with marked benefit, and, in 
obstinate cases in adult lifo, such a combination may also be employed. The perchloride 
and green iodide h:we proved the best forms in my experience, and, when combined with 
tonics such as quinine, bark, or iron, are inrnluahle. 1 generally prescribe the perchloride 
with bark, and the iodide in pills at bedtime, the patient taking at the same time tl1e 
syrup of the iodide of iron and the iodide of potas::iium in some bitter infusion. such as 
quassia. lf mercurials are not indicated or required, the combi11a1ion or the iodides of 
iron and potassium cannot be too highly rnlued. 

In strumous subjects, perfect local clPanliness, and perhaps stimulants, accompanied 
with tonics, as cod-liver oil, quinine, or iron alone, or in combination, generally sutlicc. 

NASAL CALCl.:LI on R111souT11Es. 

Such cases luwe been recorded though I have ne,·er seen an instance. They may be 
sm;\ll or so large as to oLstruct the nostril, and may be formed around foreign bodies 
introduced from without. Obstruction and more or less pa.in are snid to be the chief 
symptoms, and occasionally a copious discharge of mucus or pus. The calculus can be 
detected on exnminntion, nncl, when found, it should be remo\'Cd by douche, snare, or 
forceps . Cases nre on record in which the concretion was crushed before remornl. 

DISEASE OF TUE FRONTAL S1xn. 

The frontal i:;inuscs, as part of the nose, are liable to mally of' its clisear::es. Acute or 
chronic catarrbal inflammation is by no means uncommon ; both gi\"ing rise to a dull 
benvy pain o,·er the forehead, which the inhalation or the fumes of hulf a grain or more 
of opium thrown on n hot piece of metal often speedily relieves. 

Acute suppuration of these sinuses is occasionally met with, and is attended with seYere 
local and general symptoms. l.Jnder these circumstances, the application of the tre1,hine 
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to the outer she1l of bone may be required. Necrosi:-:. of the bon<'s ('0\'Crin;:?; in the sinui::es 
mny exist, and the latter nrc nlso liaLle to fractun•. New growths may likewise be fou.nd 
in this locality-cancerous, myeloid, or bony ; tlie itiory osseous growths hl·ing more frc
c1ucntly found in the air-cells of the frontnJ tone and nai"al fossre than in nny other locality. 
]•'rom modern investigations they appear to kwr a periosteal origin and i;oon become 
loo:0;c. In Hilton's well-known case, the growth sloughed away. ln the ca!:C from which 
Figs. 306 and 307 were taken, the osseous mnss was evidently dying when it was rcmo,·etl. 

F10. 306. FIG. 307. 

It 11ad been growing in the frontal sinus of a man, rot . 2-1, for four year~, and had gradu
ally entroached upon tlie orbit. I enuclcated it from its bed by means of an ele,·ator, 
after haxing taken away the layer of frontnl bone that co,·ered it in. A good recovery 
en:;:ul'd ('Guy's Hospital Reports,' 1873-4-) . )f. Olivier's treatise upon the subject, 
puLlil"hed in Paris in 18G9, gives all the facts known about such growths. In all tumors 
occupying thf' centre of the frontnl region in children 1 the possibility that any one may be 
a hernia of the brain or its membranes should be borne in mind. 

RmxOPLASTIC OR TAI.IACOTIAN 0PEHATIO:iS. 

Gaspar Tagliacozzi, or Taliacotius, Professor of Anatomy and Surgery in the Lniver
sity of Bolo~na, was the tir!'t to bring these operations into notoriety, and they have con
sequently been named after him. He wa5 not, howc,·er, the originator of the operation, 

as he himself refors to earlier men, such ns A. Pare and 
F10 . 308. others, who h:we rccommt!ndecl it, but he was the fir~t 

· to practise it with much success, aml quite descn·es the 
fame that attended his efforts. Bis principal work, 
published in 1597, at Venice, only two years before his 
death, gives the histories of the cases in which he 
operated. 

llis method consisted essentially in taking a flap of 
skin from the arm nnd transplanting it to the nose, and 
so restoring that organ to its normal appearance where 
there had been any Joss of substance. 

l\lodern ~urgeons, in.stead of following the great Italian 
example, gcnernlly prefer to adopt the J mlian method, 
und tnke the integument from the forehead . The opera
tion is by no means common . It may be undertaken 10 
restore the 110~e wholly or in part, and the amount of 
healthy integument required for this purpose will be 
regulated by the want. The ingenuity of the surgeon 

too will be taxed in every ca.c:.e, to adapt his operation to its special rcquin:menl$. He 
must, however, always be careful to give him~elf abundance of new maH·rial; and, havin_g 
satisfied l1imself of the wants of the individual case, and that the parts upon which he ts 
nbout to operate ha,·e long los.t all traces of disease, he can then mnp out upon the centrr 
or lawral portion of the forehead of the patient that pol'tion of integument ht• proposes to 
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transpbnt, hnving planned it beforehand on a piece of paper, plac:.ter, or wash-leather. 
The shape re<1uired for a no!'e and columna. will be such as is indicated in Fig~. 302 and 
30~, the Rap mea!'uring three inches in both dia1neters. The surgeon shall then make 
raw the whole c:.urfoce of' the old nose to which the flap is to be united, cutting a deep 
groove clos.e down to the bones bounding the nasal cavity for the reception of the new 
flap. A s1>0nge may then be firmly pressed upon this raw surface to arrest the bleeding, 
while the surgeon proceeds to clisc:.ect up the iniegument he had previously marked out 
upon 1he fort:hl'acl. Jn doing- this, care shonld be obst:n•ctl not to bruise or otherwise 
injure this borrowed skin. The incision should be clean and extend down io the bone. 
The flap should bl' dissected up boldly and freely, care being observed to leave a good 
neck through which the circulation can Le maintained, and to make it long enough io 
allow of its being turned round. For this purpose, it is a good practice to make the 
incision 011 the side to which the twist is to be made a little longer than the other. 

'Vhen all blt:!cdin~ ltas cea:-:ecl, the frontal flap with the cxtcrnnl surface sti ll uppermost 
should be turnt•d half' round, ancl applied to thf' nasal rnw surface, to which it is lo be 
carefully st itched; the columna.r portion being well pressed clown i11to the groom made 
for it, and fixed. The new nostrils ought to Le suppol'ted by oiled cotton wool or lint, 
and the surface coverf'd with the same material to maintain its warmth. The gaping 
wound on the forchl'ad can then Le brought together as lhr a~ possible Ly mC'ans of ~trnp
ping, and left to heal by granulation-the operation of sk in.grafting expediting repair. 
The sutures may be remo,·ecl on the second or third day. 
J'or the next month, the greatest care is requisite in the Fw. 309. 
dressing of the wound. and in kt>eping thf' nostrils up 
with a plug, the one suggested by Langenbeck bei11g the 
best; and, as soon as the new ttap ha.s consol idated, the 
neck of integument at the root of the nose may be di
virled. Jn the case illustrated (Fig. 309), such a prac
tice was not called for. I operated upon it in 1872 with 
an excellent result. 'Yhcn the formation of the columna 
is required, Liston's plan is the one generally employed, 
and is thus described in his own won.ls:-

" Hestoration of the columna is an oper::ttion whi<'h, in 
this aud other civilized countries, must be more frequently 
rerp1ired than the rt'storation of the whole nose. This -
1atter operation cnme to be practised in consequence of 
the frequency of mutilation ~ as a punishmellt; but the 
punishment for some of' our sins is left to Nature, and 
she generally relents before the whole of the organ dis-
appear~. This colnmn:~ is frequently destroyed by ul- Appearance or race11.rter formation or 
ccration. The deformity produced by its lo:5s, is not far 
short of that caused Ly destruct ion of the whole nu.se. 
Happily, after the ulceration has been checked the part can he renewed neatly, safely, 
and without much suffhing to the patient. The operation which I h:we practi:5ed suc
cessfully for some yea.rs, and in many instances, is thus performed: The inner surface of 
the apex is first pared. A sharp-pointed bistoury is then passed through the upper lip
previously 15trctched and raised by an assis1ant-close to 1hc ruins of the former columna, 
and about an t:ighth of an inch on one side of the mesial line. The incision is continue-cl 
down, in a stra.ight rlirection, to the free Dl<Lrgin of tlie lip; and a similar one, parallel to 
the- former, is made on the opposite side of tlrn mesiiLl line, so as to insulate a flap about a 
qnaner of nn inc;h in breac1Lh 1 and composed of skin, mucous membrane, and intel'posed 
imhstance. The fra::nulum is then divided, and the prolabium of 1hc fiap removed. Jn 
order to fix a new columna firmly and with accuracy in it s proper place, a sc•wing needle 
is pasr-:;ed from without 1hl'ot1gh the apex of tl1e nosi;:, aml oLl iqucly through lhe extremity 
of the elevated tlnp; n fow turns of threa<l over this sutrh·es to npproximate and retain the 
surfaces. 1t is to be observed that the flap is not twisted round, as in the operation 
already detailed, hut simply elevated, so a.s to clo away with the risk of failure. Twisting 
is here unnecessary, fol' the mucous liniag of the lip, forming the outer surface of the 
columna, readily ao;;sumes the color and apptarance of integument, af'1er exposure for some 
time. The fixing of tile columna hM•iug been accomplished, the edges oi' the lip mu:::;t be 
neatly brought togt!thcr." 

The sutures can be remornd on the third or fourth clay, when, as a. rule. the parts hm·e 
cicatrized. The ultirnatl' result of the case depends materially upon the care be:::;towcd 
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upon its after-treatment. In the case i1lustratcd in Fig. 300, which I operated npon R<>V

cral years ago, a grn1if'ying result ensued, the bridge of the noRe requiring no !'c1·ontl 
operntion. Dr. Lichtenberg has had within the last fow yl'nrs some \'cry successful ra-:e~ i 
and the late l\ l r. Skcy had some excellent results in his practiee. I saw one that he had 
operated upon yenrs before, which was \'cry excellent. lt is well, howcnr, to remember 
Mr. Skey'::i 1uh·ice when he says," Let it be the patient who urges the operation." 

Of late years. Langen beck has suggested the propriety of dissecting up the perio:;:.1e11m 
from the frontal bone with the skin flap so as to give a bony nose, but it is a qm·stion 
how far this os1eo-rhinopla,;i.1y is an adrnnlage. The operation has not found much frffor. 

"-hen only one ala has to be restored, the tlap may either be taken from the no:-c itself 
or from the check, the particulars of the plan being lclt to tlw ingenuity of the surgeon to 
determine. 

C H APTER XVIII. 

SURGICAL AFFECTIONS OF THE LARYNX AND TRACHEA. 

T11E larynx and windpipe may be contused from external injury, or tl1e cartilages an1l 
trachea rings frncturcd; the severity of the symptoms following these accidents ,-arying 
according to th<.> amount of injury to the part11. 

Thus, some y<.>ars ago, a case came under my care in which the thyroid canilage was 
fractured obliquely across it!I body. The accident was attended witl1 much lileeclini:r antl 
c-ough, but thc~e soon di~appeared, and an excellent rC'covery ensued. Jn 18i7, Dr. A. 
Corley, of Dublin, recorded a case, in which after death 1he ~econd, third, and possibly 
the fourth cartilages of the trachea were fra('tured and projPcted une,·enly into the tube, 
a5sociatcd with suppum1ion around n necros.Nl cricoid canilnge. The pr~paration was 
taken from n woman, ret. 3G, who had been ~que1•zecl in the 1hroat some weel..·s before, a1111 
was admitted into the Richmond 1-Jospitnl with dyspncca, stridulous breathing, congestion 
of' face, and external signs of infbmmation about her tliroat, 1\nd for which tracheotomy 
had been unsuccessfully performed. 

The trachea may alsio be completely divided sitbcutaneously. I saw this in June, 1876, 
at Guy's IJ05pital, in the rase of a man, rel. 47, who war; cru;;;hed between n barge am! 
the side of' a vessel, 1he prow of the barge striking his nt>ck. The accident wai' follom•d 
by dyspncca and some cmphrema of thr neck, but the symptoms wen: not urgent so long 
as the erect position was maintained, but the recumbent was impo~sil>le . The rnan lin:1l 
fifty hours and died quit->tly. After death, the trachea was found to be completely se,·ered 
below the thyroid body i th<.> two ends being separated for an inch and n half, while the 
lower end was below the innominate nin. 

There was no external bruise to denote the severity of the injury. 

"·oi.;~ms OF TllE THROAT. 

These nre ge11erally macle by the hand of the suicide, nncl consequently hn.,-e a double 
interest; the dangers of the local injury being complicu.1ed wi1h the peculiar mental rou
dition of the ~uffercr . It is essential, therefore, for the surgeon to dwell seriou::.ly before
li::mcl upon the necessities of these cases, in order that in the hour of clunger be may be 
prcpnrecl to net with ent!rgy und decision . 

In the majority of case~ of" cut throat" the wound is only of a suprrficinl natun•. and 
simply involHs Bkin, or skin allCl muscle, and <loes not implicate either the pharynx or 
tlie respimtory tract. These ca'les require no other local treatment thnn that u5u;1lly 
employed for skin woundfl, such ns sutures and wurm-wutcr drf':i.sing. " 'ht:n the woullll 
is of n deeper clmracrcr, it may penetrate into the phal'ynx and oir-pnssage!', or in\'oh-c 
the deep \'esseb, the cl:ingers of tbc case being much determined by the position of the 
wound. 

l\Iy collcngne :\lr. Durham, in rm able article in 1 Ilolme~'s Surgery' (second erlitiou), 
asserts, that of U8 unselecti::d ca~eo the wound was 
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Above the hyoid bone in . . , 
'l'hrongh the thyro-hyoid membrane in 
Through the thyroicl cartilage in . 
Through the crico.thyroid membrane iu 
Into the trachea in 

The respiratory trnct was opened in about two.thirds of the cases. 
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Jn all ca"es of cut throat, hemorrltage as the direct re~ult of a di,·ided or wounded artery 
or "cin is to be ::ipprchcndetl; and, although from the deep position of the carotid artery 
and jugular vein these ve .. sels in 11te majority of ca ... es escape injury, yet when they are 
di,-idcd d1.:ath is usuruty rapid. Partial or complete division of some of tile branches of 
the~e vc~sds is, however, not unfrcqucnt. 

A man in Guy's, :ct. 21, in a fit of desponcle11cy cut hiR throat, and died from profuse 
lwmorrhage into the lung before help could be obtained. Tile blood was found after death 
to kwc come from a di,·idcd su perior thyroid artery. An inmate of' St. George's divided 
the left common ('arotid artery and wounrled the internal jugular vein with a penknifo, 
and died before the houRe suq:~eon could arri,·e. "A gt:11tl1.:man, who committed suic ide 
by cutting tic<'ply between the os hyoides and thyroid cartila~c, partially cli,,ided the 
external earotid arll'ry on the right siJe, just as it was gi,·en off; the flow of blood was 
immen~c, :.\nd he was found dead within ten minut~s of th~ infHction of the wound." 
(Fothergillian Prize Es~ay for 1836, by my fother, the late ~Jr. T. E. Bryant.) In Guy's 
1\lu~cum, Prep. 1711 '91 the left internal jugular \'Cin may be seen divided; the cut being 
between the thyroid and Cl'i coid cartilages, :\1Hl pro,·ing speedily fatal. The Prep. 1711' 
shows a division of the inferior thyroid artery. 

Blood may ftow iuto the trachea, and, suddenly or Rlowly, cause ac:;phyxia; it may 
coagulate O\'CI' the orifice of the larynx with the same n•i.;ult. ~Ir. Le Gross Clark has 
also shown(' Surg. Diag.,' 1870) how air may enter the circulation through a partially 
divitled vein and destroy life in twenty-four hours. 

When the inci~ion is aboi·e the !tyoid bone and deep, the tongue may be diYided, and 
the loosened portion by falling oYer the orifice of the larynx may cause sudchm death by 
suffo('ation. Jn wounds ol' this tlescription, the smgcon should conscqu1.:ntly guard against 
the possibility of this co11tingency taking place by passing a thread through the tongue 
and drawiug it forward. 

Again, when the cut is Jnst above the thyroid cartilage, the epiglottis mny be cli\·ided, 
and this f'o.lling into tlic larynx may cause fatal dyspnrea.. To prevent thi s a. stitch should 
be inserted in10 die di\'idcd portion and the parts acljustr.d. The same result may take 
place when nny portion of the orifice of the larynx has been detached. Indeed nll loose 
bodies likely to obstruct rcspiralion should be fixed . Emphysema is by no means an un
common romp li talion of' cut throat when thf' respiratory tract has been opened, :~nd is 
not, as ti rule, a dangerous occurrence. 1t is more common wheu the external wound is 
i=mall. 

Jnflammation of the air.tubes and lungs is the secondary danger of' wound'! of the throat 
in\'olving the air.pn<::!<ag<'s; and, when the pharynx or <l!"-Ophagus has been opened this 
ri<;k is aggravated by the pos:->iblc introduction of food into the trachea. Pumlent infil
tr:uion of the ecllular ti"""e of' the neck ma.y a\,;;o ensue, or c.cdema of' the glottis; and, at 
a laLcr date, the nir-pa .. ,;:ages may be obstructed by the cicatriz<'\tion of Lhe wound or the 
contraction of the trachl'a.. Jn exceptional cases a permanent fistulous opening may be 
left. 

The immediate drmger of a wound in the throat consequently clcpencl.:: (1) on the quan
tity or blood lm;t; (:2) on the ri;;k of :suffocation from that bloo<l flowing into the air
tube; (3) the danger of suffocation by tissues divided aml partially separated from their 
connections obstruct ing the larynx. The secondary dangers arc those of reclenrn. of the 
larynx and inflammation of the air.passages, and, lat er 011, from subsequent narrowing of 
the di,·idt:cl tube by the contrnct ion of' new tissue aroimd it. 

or~~:;;~T)l~~~~~~rl~~1;l~·~t t~u~e 0ii~~~,~~1l~g~~nt~:~~~~:1~1,a:!s ~::-~ 1:i~:;:n,~:i~lsis"~l~e~r~~:1~~~~7~ 
pre.::sure fails to check the ftow of blood. A wounrled arter!' or ,-ein should be ligatured 
above and below the wound. A small wound in the internal jugular \'ein must be tied 
with a fine thread. 

The second duty of the surgeon is to prel·ent sn.ffocotion. Ile 8houlcl see that the 

~;,~~;~~:~::y C~~~~.;:~ ~~~~.~1t~"~:~p~1:czi~y0:.~~~·o~~K, ~~~;~cl,~~~il11·~~t~~~111.~1~~~l~~.~c~1 ~)~~~.w~:i°:i 
means when natural proc(:~scs ha\'C foiled. 

3•1 
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·when the larynx or trachea has been wounded, tlu_• aim of the surgeon 8liould be to 
keep the t.livided pieces of the tube in continuity and not to a.llow the upper portion to 
o,·erlnp the lower, and thus obstruct the respiration ; at the same tim<', care lllU:-'I be tnkeu 
to keep the wounded parts sufficiently open to allow of the escape of the mucus which is 
always profuse, oncl to pre,·ent the free ingress of air. 

If the wound is very extensive, and difficulties arise in carrying out the ahove indica
tions, sutures may be introduced; but it must be left to thr surgeon's judgment to decide 
when they may be necessary, according to the exigt'ncies of t lic incJj, idual case. Jn 
JargP wounds wliere the parts cannot be kept together, a r-uturc is of'len of immcn~e 
benefit, nncl sutures whtm applied should be put in firmly, including oflcn the whole 
thickness of the tis!lues. Their object can only be to fix the dividt•d pal'ts in position. 
and to pre,·ent, by their sudden mOverncnt, any mechanical ob.:;truction to the respiral<'l'Y 
act. To do this effoctunlly, the measures employed should be boldly executc<l. The 
head should be kept forwnrd by the application of bandages, and water clre8sing applied 
to the wound its.Plf; constant attention is demanded of 1he nurse to keep the wound clear 
of discharge, and to sec that no ohstructiol1 to the brentliing takt•s place. The atmos
phere the pulient brea1hes should be kept warm and made moist by the introduction of 
steam, a.nd the wound covered with muslin. The closest attention i-liould be paid to tl1e 
patient by a skilful nurse, a.ncl every mental and bodily want or wcak11c8o:; cared for. .A.~ 

regards nourishment, abun<lance should alway~ he provided, although il is not such an 
easy task for the patient to take it. 

'When the pharynx or resophagus is extensinly opened, the patient slioulcl nc,·er be 
allowed to swallow, but be fed by means of a lube pa~scd eitht:r through tilt' nose or mouth, 
and not through the wound, a11d directed with the finger carefully down the throat into the 
lower portion of' the ccsophngus. Through this, beef-tea, ef!g~, brandy, and other liqui<l 
nourishment, such a~ the symptoms indicate, may be periodically a<lministerecL l harn 
an in~tance before me where the pharynx was extensively opened abo,~e the os hyoicle.o:, 
and where the patient was kept ali'"e by such means for nearly six weeks, the tube ha,·ing 
been passed through the nose. At the end of this time lie wn~ al>le to swallow, and 
recornry ensued. 'Yhen acting as dresser to the la.IC l\fr. Aston Key, I had a case where 
the wound was inflicted through the trachea, dividing the oo ... ophagus. Jn this instance 
the man was feel twice daily through a tube passed through the mouth nnd directed with 
care into the low1::r oosophugcnl oprning; this practice IJeing c11rricd on for m[lny weeks, 
was rewarded by recovery. The plan of treatment just indicated, howernr, is only 
r1.\tionnl, nnd is such as any surgeon would naturally suggest. All complicntion.-;, such as 
suppuration in the cellular tissues around the \\'OLm<l, bronchitis, or broncho-pneumonia, arc 
to be dealt with a.s they arise. Some have suggested the propriety of tracheotomy in 
severe cases of cut throat, so as to allow tile woun<l to be closed. I :un unable. howe,·er, 

~:1s,~i~1;11~1:~~~~lt~~~= ~~e~~);\e~yp~~:.~s ~;.i·~~~~~1~;·1n~1:d~:.~·~~·~; ~~~~~1;11~~~~1~)~1~~1~:~1a''~~:~~\~si~; 
~0s:~~·~~'~;' t~70s~~,~~Jc~~~~~~t h:b~J~:c~~~~~ t~. 1~=~i~~~:~~:1 h~~1'~~,.':~1~c:1~~1:::~~01~t1:~t~ .here is no 

Among the most l'l!mote clangers of such wounds, the meclianical obstruction of exuber-

:ncto~~:~~~~1t~~n:f 0~~~1ttra~o1 i~~ ~;.e:11~~o~~c:;r:~~e~::i~~~:l~~11~~ ~:~:;r~~:in~r~:~:~1~.;~~:·i-!.:a~~.:g;~~~ 
mon to truumatic and surgical wounds of the part. In Prep. 171!11, Guy's llo~p. )lu::e
um, both the trachea and w.:.ophagus are much contracted above the opening, and, in a 
less <legrce, below. This preparation wa.s taken from a patient who had Jived for many 
years after a wound which had involved both the trachea an<l t:e"ophagus. ln 1873, I was 
called upon 10 perform tracheotomy on a man, ~t. 57, who bad cut bis throat through the 
thyroid cartilnge sixteen months pre,·iously, nn<l for eight or ten months had been ~uffcr-

~~E~~~:~~'.;~\'.:,~::E~~;1~!~:~:!~;~,:::~:~~~£~~:~E~~~!:1~11'.~cii~1:r~:c,'~~~E":~~~::i~~ :~;e;;:; 
II. Lee. 

FoREIGx Booms 1x TIIE "~JXDPIPE. 

Thcr~ are few accidrnts which excite more anxiety and alarm to a Jookt!r-on than the 
pao:fiage of a foreign body into the larynx or trachea. The unfortunate subject, in the 
"?.idst of npparent health or happiness, is suddenly forced to make violent struggles for 
1ife, and to the spectator death seems imminent. ln the ~urgeon':;o mind no less pninful 
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feelin~ nre excited, for un]ee;" by his art timely relit'f ean be afforde<l, the clanger whicl1 
is apparent becomes real, nml death becomes almo,.;t a certainty. 

The majority of the 'ic1ims of such an accident are children, although adults arc 1 ot 
exempt from such a eo111ingency. 

A foreip:n I.Jody may be inhaled at any moment, sudden in::;piration being sufficient wh('n 
the mouth is full, and especially when that forei~n body is ~mooth, light, or small, such 
as a fruit ~tone, bead, bean, nut, or coin. Yomited matter may likewio;.c be drawn by 
inspiration into the air.tubes by patients in a state of uncon,.riomme~s. n-=. when uncler 
chloroform, or in n.n epileptic fit, :md so produce death, or through fi .. tulous openings 
between the <.esophagus and trachea, the 
rci;u\t of simpl" or cancerous ulceration. Fir:. 310. Fie:. 311. 
The botly ma_v be lodged at the orifice of 
the larynx (Fig. 3 10), nncl thus cnu~c 
sudden asphyxia; or pa~s into the rima, 
where it may l><:' al"l'Cstcd, or into i he 
trachea or bronchi, the right bronchus 
l>eing its mo~t (•ommon seat. The size 
and shape of the foreign body determine 
many of 1he~e points; for whilst a large 
one will naturnlly be arrestetl at the ori
fice of the lary11x, a ~mall one will proba· 
bly pa~~ 1hrough; and a jll~p;ed and light 
body. such as a piece of nut.shell, would 
be more likely to l>{' caught in the rima 
th:rn a !mw.11 round body) as a bean. 

A piece of meat mi\y become impacted 

!~~!:: ~:7,~tigl{~~:.~::. :Q~~y~au;;0~;;~1~l~~~ ta::~~11::r;,:11~;~~~!''.!t~1:'!:~. Due ~1o~e hupacttd h 
1710), Prep. lilO• ~~/;~. bn,1ucbu~. Pre'· 

Jn tile case of a child. a•t. 2-}, on whom 
l uns.uccc!':o:fully operated in 1864, a dntt: stone was found impact<'d in the right bronchu~, 
while its upper end was pressing against the left side of tlie trnchcn 1 and exciting ulc<.'ra· 
tion (Fig. 3 1 l ). The child lin~d four days . J n another ca~e rC'cordcd in my· Clinic:ll 
Surgery,' Part 11, a bean was firmly impacted in the right bronchus, causi11g complet"' 
obstruction LO the right lung. 

The fact that the septum at the division of tlie trachea is :::omewltat to the left of the 
median line i:;; probably the explanation of the right bro11chu~ !winµ; mure frcqul•nily tltt.' 

seat of the foreign body th:i.n the left. This wM pointed out by Goo<lal\ 1 of Dublin. The 
hw~er s.ize of the right bronchus doubtless farnrs this tendenC'y. 

The symptoms wl1ich attend the entrance of a foreign body into the :i.ir-pa~;;:agrs 
are !:'omewhat characteri;;;tic, although those that follow arc often ob:<curc. The mo:;t 
typical is:; a violent co1wul"'i\·e cough coming on abn1ptly, followed by diflicult r<':::piration. 
and u feeling of suffocation-tLis spasmodic cough being likely to recur at intcrrnb on 
nny mon:rnent. 

When the voice is altered in character, whistling or strid1t!ous. it is ~uµ-gf'«ti\·e of tlw 
foreign body being nt•ar 1he rinrn., and impacted; and when there is ten<lernc-..;; of !ht: 
larynx on manipulation or pain, this suspicion is str<'ngthl•ncd. "rhen an cx1rnnt'ou.s 
body is in any parl of the lar.vnx, but more particularly in the vcn1ricles, the :.-pa~modic 
derangement to which it gi\·es rise too often pro\'es speedily ftitnl. In children. rapid 
suAOcation is a common re~ult of such a cause, den.lit hein~ more from 15pa~m of the glottis 
than from mechanical obstrnction by tlie foreign !Jody. 

·when the IJrrn.thing of the patient is at times natural, ::rncl at others disturbed by a 
paroxysm of cou~h or dyspncca, and when these symptoms are l>ro11gl11 on hy nny 1110\"C· 

mc11t or violent respirntory eflOrt, it is prolmble that the forei~n body is loo:5e in the 
triH"hca 0 1· one of its di,·isions; indeed, patients are consC'ious ocrasionally of the mO\'C· 

mcnt of the body. " "hen by auscultation it can be made out t11at air enters one lung 
freely and the other feebly, the exact seat of impartion of thr forC'ign !Jody ii; imlicated, 
and the amount. of dyspn(('a present will dr1Jen<l upon the clo"'enefl,, or the impaction. 

"'hen the cxtra1wous body has:; pa<:.sed through the larynx into the trachra. rlH'J'e may 
be long intcnals of rcpo:;e bt:"twren the attacks of l:1ryngcal spa"m; but any e;pa-.m may 
pro\·c fatal. 

i\lnny ca~cs are now on record in which foreign L>odies, particularly coins, h:n·e l>e n 
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impacted in a bronchus, and ha\'e gi,·en rise to no urgent symptoms for ycurs. Dupuy
tren in one of his lectures given in 1833 relates a cai;e where a coin was known to have 
been in the air-pns:-ngc for ten years without producing any \ery di~tressing effectti, and 
was found after death to occupy a tubercular excavation. rro!Cssor Gro~s gi,·cs a case 
in which a portion of bone is said to ha,·e been coughed up, after having bel.:!n retained for 
sixty .Yl'ars. Cases such ns the::;e, however, should neYcr allow the surgeon to rest 8atis
fied, 01· permit a foreign body to remain in the air-pass:1ges j for so long as it does, dCl\th 
may at any moment be produced by sudden convulsi\'e laryngcHI spa.."'m. 

Difficulty of' breathing is not uncommon as a consequence of the arrest of food in the 
resophagus or lower pa.rt of the pharynx, and at first sight the surgeon might think that 
the symptoms are due to the prese11ct: of some foreign body in the air-passage. "'hen 
douLt exists, the patient should be made to swallow; in ln.ryngcal obstruction no dif!lculty 
will be experienced by the net, whereas in plrnryngeal it will be impo:;sible. Under other 
circumstance~ a probang may be carefully introduced into tlie ccsopliagus, and, in every 
<·nse, a careful exploration of the thront and pharynx wit Ii the finger should be made. 
" 'lien tile foreign body is impacted in the pharynx anti C~\nnot be rcmo\·etl: and laryngeal 
~p:ti'm threatens life, the windpipe may require to be opened. The surgeon sliould alw:\yS 
hesitate to employ force in pressing a foreign body downwards. 

TnEAT:"<IE::\T.-Ginn the diagnosis of a foreign body in the windpipe. the duty of the 
surgeon plainly is to endearnr to remo\'e it. There should be no deviation from this reso
lt1tion, been.use so long as a foreign body remains in tlie air-pM~age .sudden death is immi
nent, as spas::m of tile larynx may be produced by any mo,·cmcnl of' the foreign body, nnd 
nny may prom fi1tal. The surgeon should ne\'er allow himself to be misled by the mild
ness of the symplOms nor by the knowledge that in rare instances foreign bodies hnve 
remained in the pa~~age for years, and e,·en then been expelled, as such cases are excep
tional. The accident is one that will inc,·itahly destroy life, ah hough it must be doubtful 
at what time, or in what form, danger may appear. 

111 all urgent cases in which spa.-.m of the larynx threatc11s life, lrncheotomy should be 
performed; because with an opening in the tra{;hea, a fatal spa~m is impossible, and the 
surgeon may then proceed to investigate the case. In cases in which lifo appears to be 
extinguished, the sn.mc prncticeshould be adopted, artificial rcspira.tion being subsequently 
maintained. Should the symptoms point to the hwynx as the seat of the impaction, the 
upper orifice shoulli be cJogeJy examined by the finger introduced through the mouth, and 
a full-sized bougie or catheter introduce<l from below through the wound into the larynx. 
By thege measures most foreign bodies caught and impacted in the larynx itself' may be 
remo\'ed. Jn exceptional ca::;es where these measures fail, the surgeon may be called upon 
to !tty open 1he larynx. The laryngoscope at times will be an invaluable aid in guiding 
to the position of the foreign body and in effecting its extraction. It is only applicn.blc, 

:~:~\;~t~'\et~,di~;'l~~:.t\~~d ~:.~:;;8 ,the position of the foreign body is known, its remornl ma.y be 

ln children, the opening in the trachea should always be as high as possible, and there 

~~~~i~i~·;z.:iii::~E~~;'.i;,~~~;~~~i1~:;:;~!~~~;~~~:~;'~£;:~rf~!~Eti~~
0

i;~;:~ i'!i~~~:;: 
gested, the thyroid cartilage must be laid open by increasing the incision upwards. ln 
doing this the larynx will be fully expo~e<l, and the remo\•n.l of the bo<ly facilitated . 
' Yhen the foreign body has passed the larynx and is in the trn.chl'a, a free openin~ ~hou!J. 

~e11;~,~~~~~~~o<~~~:·~~~i;::~d.p~~~~~~t', :\~~i~~:{Li:·,111::~1a~;~1:i,~~·e~~e~l.l::~~·~~e~l~~~:~;;i~~;~~:~;;1~;~'.3~ 
:!1c~~i!~g ~~·.e patient should be patted shal'ply on the back or shaken with the ,·icw of dis-

8ome surgrons mhise the introduction of forceps or othel' instrument through the wound 
into the trachea for the 1-cmoval of the foreign body, and in n.::ccut times success has fol
lowed the practice. Thus in l\Iay, 187G. l\Ir. l\fo.under extracted, by means of a loop of 
sih·er wire through an opening made in the trachea, a glass slee\'e liuk from the left bron
chus of a boy rel. 13. l\fr. IJulke, in August, 1876, hooked out of the riglit bronchus of' 

:i l:;,?1~~:~11·e re~~1~t7i' n~l~e a o~;~~~ t;u ~~1cf 1~l~ .. t 1~~11~:~~o~~y ;~:~~~~~b~~ ~;;~~\n~ i~~ ~e1~~~~:t b;~~·~:~~ 
of forceps the .!l:Une kind of thing from the left bronchus of a man, ret.. J7, the tube 
having been in the bronchus for seven weeks. 

Fig. 312 reprc,..rnts an excellent pair of forceps for this purpo:-<e. It was made for Dr. 
8. D. Gross, of Loui.s,·ille, before 18J-1, and is taken from his book on •Foreign .Bodies 
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in the Air.p:u:;~nge.1:.' "Th<>y/' as described by him, ''arc compo~c>tl of sih·er, and are a 
little upward;.; of eig:ht inches in length . The handle i:-; con .. iderahly curn•d on the flat, 
and ha,; two larg:c rin~~ for the thumb and finger. The blade:0;, whid1 are rounded and 
'ery slender, are Jhc inches long and terminate each in a f'cnestrated extremity, nine 

FIG. 312. 

Gross'11iracl1eaforceps. 

lines in length by three lines in width, the outer surf~~ce being i;;mooth and conrnx, the 
inner flat and slightly serrated. The blades when shut slip;htly on~rlap each other. The 
weight of th<' instrument is a little over fi,·e drachms. The in~trument, being long anrl 
slernkr 1 may he used as a probe; b<'ing composed of sih·er m:\y be bent at any point and 
in any direl'tion; and being delicate cannot impede till! pas:~age of air during its use." 

\n1t~n these nwans fail 10 remove the foreign Lody, the 1mtient must be left; but the 
wound in the air-tube i;:ho111d be kept open. 

lf the forei~n body be in the larynx, the canula may Le introduced, hut when in the 
trachea or bronchus, such a practice is injurious, as preventing the escape of the sub
s1ancc. Cnd~r the,<;;e circum~tanees Ilillon's suggestion is undoubtedly the bcst-tbe for
mation of a trans,·er,.;e valvular opening in the trachea, which readily allows of the escape 
of the foreign body when impelled against its surface. The cuttin~ out of a portion of 
the trachea. is quite unnecc~sary. The tracheal wound can also be held open by hooks, or 
fasl<'ned by ligatures. In one case in wliich the trachea was deep 1 managed to keep the 
trachral wound open by means of a divided ring of slrong wire embraeing the neck, its 
two ends being made to hook into the opening into the air-pn,o;;,-age, and acting as retractors. 
Jn anothN l held tlie wound n.purt by means of a wire instrumL•nt made on the principle 
of the eye speculum . \\'hen efforts fail at one time for the removal of thl~ bocly1 they may be 
suCCl·s~fut :lt another. ~lr. J3runel's we\1-known case is one in point. l\Ir. Durham informs 
us from an analysis of 5:)4 cases of foreign bodies in the air prti3i':tgei;;;, that cl<'ath resulted 
in forty-two per cl'nt. when no operation wat' perf'ormcd 1 and in twenty-four per cent. 
when operati,·e measures were resorted to; and hence the cl1anccs are greatly in fosor of 
the latter practice. The foreign body having been removed, the chief danger has passed. 
There mr~y he 13ome inflammation of the air-pa.o;;sage as a result or the irritation of the 
forei~n body, but this u~ually sub~icles on the remornl of its cam;.c. In exceptional 
in'itanc-es it may prove troublesome if not fatal. The nature of tile substance has al1'o 
much inttucuce in determining this result, smooth bodies being slightly irriwting, while 
jugged are more so. The operation of tracheotomy tloubtlc:o~ doci-; somelhing towards 
aggran11ing thi:-: condi1ion. Such a complication should be treated on ration:\! principles, 
but in the majority of in~tances, the inflammation will subside spontaneously on the 
remornl of the ofli.:nding body. "'\\'a.ter dressing to the wmmd 1 :rnd a "arm, moist atmo
sphere, are the two essential poinls of practic-e to be followed after the rcmo\"al of the 
eause 1 a11d 1 as a rule, convalescence speedily follows. Chloroform ought always to be 
a<lministcretl in these cases when operative interference is called for. 

SCALD OF TTlE LAHY~X. 

This somewlwt common accident is engendered amonµ;st the poor from the habit of 
feeding tlwir children out of a teapot. The child, when thirsty and nlonr, being accus
tomed to drink from tlic '·:;pout," tries the !'a.me cxperime11t with the kettle of boiling 
wat<·r, and sc·nlds Ilic pharynx and orifice of the larynx so tliat ccdematous inflammation 
of the part follows, in the ~ame manner as a blister aril"CS by the application of boiling 
wat('r or ~tenm to any otl1cr ti~sue. 

ch~~~0o?:;~~'~To~t~~\~::: ~~~s~~~~~~~ :;~:c~~:1ts~:!:~e~~~~'~: ~l;:~;le;.c:~~{ ;~~:~~~ 1~:1{~:~ ~:1111~~~ 
relil·f can be C\hlnined. 

In i;:ome easf':s. the mouth, with the ::;oft palate, tongue, nnd fauecs;, will bC' found !'\\"Olien 
and n•sicall'd. There will also be difficulty in swallowing. and some a.Iteration in the 
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character of the voite. The re8piration rapidly bl•comes afft•cted, and n. 8Jl:l"motlir eroupy 
rou~h :\ppcars, with stridulous breathing. The~c ~~·mptoms nrn.y bel..'om1• graduillly or 
rapidly worse, and may be complicatt:cl with attack8 of 8pa~modic dy:;;pn<en, at. long or 
i;:hort inll'rrnls; but when these attacks appear, the condition is extremely danf!,'erous, as 
any "'Jl<l.."lll may JH'O\·e fatal. A somewhat similar rei;ult may arise f'ro111 the intcntio1rnl or 
acc.:i11t:utal swallowing of' any corrosi,·e poison or acid, or from the inhalation of a flame . 

THEAT.m·:XT.-ln a fair proportion of these ca~es liule othn treatment 1han fl w:trm 
bell, thl' applitation of a hvt i:.pon~e to the larynx, and the inhal:ition of warm moi~t =~ir, 
i~ ever needt'd ; the i;ymptoms subside as rapidly as they appear, three or four tlays sei·ing 
the worst of tl1e case; and, in these mild cases, the laryngeal symptoms are probably 
never severe. -\\'hen laryn~eal symptoms exist, accompanied by spa11m, the cn~e a:;smncs 
a threalening ai:;pect; indeed, the first spasm may be the h1st. ] have notrs of the case 
of a <'hild in whom the symptoms were i;:o ::;light tlmt no anxiety was felt. but a single 

Sil~;~~1 ~~08~ 111~\::~0~ 1 :·;\·~,.~~ .. ~1~5e:~~1,dtl~~l~~~1:~~\~;1 1!~e t~~~~;:~~:~·n~~1 ~\1~~:~l{~~ee;:~lr~~r~:;;,; i11deed, 
I am dis110.,;e<l 10 recommend this operation in e\'ery case in wliicli the symptoms m-e 
mpidly progres::;ing, and laryngeal spnsms coexist. To postpone it too long till the lungs 
hecome gorged with blood, and, conse<1m:.:ntly, disposed to inflammatory action, and ihe 
)lO\\'\'I'~ of the patil'nt are depre~f:ed, is a timid and certainly unsuccessful practice. Jn the 
opinion of' many good surg-cons, I know it is thought desirable to po$tpone OJ~mti\'e inter
forcnce as long as pos.siblc-" to watch and wait." Jn thiis I do not agree. ""hen 
laryn~<·nl :.;pm•mi:. cxi::;t with mechanical obstruction, nothing but opening the windpipe 
plact:s the patient in i;:afcty. Out of nine ca:->es con"ecutively treated by tracheotomy, 
fin• recovered . The statistics, however, of my coll<'ague i\lr. Durham are le~s farnrable, 
twenty-three out of twenty-eight. cases tenninating fatally. In some instance.;;;, the scari
fic:Uion or punl'turing of the redematous opening of the larynx ancl rpiglottis gfres great. 
relief. ] hM'e been accustomed to do this Uy means of an onlin:i.ry tcnaculum or mounted 
nrellle. 1'lr. Tudor, formerl.v of the Dreadnought, has inverncd a useful instrument for 
the purpo:;;c, ('ailed an cpiglottome. The puucLures into the ccdem:uous tissue may be 
free, and nC\'CI' i;eem 10 do harm. Drs. \\,..allace :ind Bcv;in, of Dublin, have spoken rnry 
stro11gly in farnr of the calomcl treatment, two or three grains heing gi,·en every hour 
until 1!1e symptoms nrr relieved; and Dr. Croly u~cs inunction at the same time. Other 
surgeons ~peak well of antimony, and, cloubLle:':s, it is a drug 1hat should :\\ways he gin:n; 
one, two, or tl1ree minims of the antimonial wine every quarter of an hour, until some 
etfoct has been made upon tlie clisea-:e, and then at longer intervals. The best local appli
cation to the lnrynx is the hot sponge. A blister over the upper part of the sternum 
somelimes dOl'S good, and, in exceptional cases, leeches to the larynx may be used. The 
time all the:se rl'!lwdics, however, require to produce their etfoct8 is too long. and tht!ir 
action too Ull<'l'l'tain to allow the surgeon to depend upon them in acute cases; as acces· 
sories to the trcatmc11t they are of us!:!, but as means of' preventing death when obstruction 
ex:ii:.ts and Rpa"'lll!:i are frequent, they are uot to be recommended. "'hen an opern.tion 

~si1~::f:rmc:i1i~r~;~1~1~~l 1~~L;"~~l~~~~:n~~·ith:~T;l~~10my is inappliraUle anti too near to the 

DISEASES OF THE LARY!'X HEQern1~G TnACIIEOTO:o.1Y. 

Since thr introduction of the laryngo"cope, om· knowle1lge of the disea"e of the larynx 
Jrn. ... so much incrca~etl and the trt-atment of its difforcnt affections so much improved, 
that the subject has become ~omewhat cxtensi,·e; so cxtt.mSi\'e, indeed, that entcrpri~ing 
JUl·mb(·rs or our profession have conlrin~<l to turn it into a specialty. 1'his is a subject of 
J'l·~ret in a certain ~en:-.e 1 as it. tcnc\1' to make the lrnlk of' the profossion, ant.I with it the 
stmll'nt, look upon 1ary11geal atfoctions as dillicult subjects of' investigation, and beyond 
thl· rcncb of' anwagc skill. Thi:; is not, however, in any way correct, for the use of the 
laryngo . .:cope or thl'Oat i:.peculum is no more difficult than that of' any other instrument. 
To u~c it neatly and cfliciently requires skill anti some practice, but. the same efforts are 
al~o essential to e\'ery other surgical investig<Uion. 

Tlic lirst laryngo,.;('ope was intro<l11ccd to the profession in 182!) by the late Dr. B. G. 
Eabing1011 1 wl.0 1 under the term "glot.tiscope," in\'ented nn instrument composed ot' a 

~~;:~~:s~;~,e~nt<~l1~~.~·il1:~1!1~~(~~~~\~·\':~~~h~p~:;17,:~~~1 ~~~lil1i:~·~1~l~~ p~~;c;::·~~~~ :~~~g~~~f1~el~·~~ 
ga\'e an impuJ:-;c to the idra by throwing the sun's rnys into the back of' his mouth by 
means of a mirror held in his left hand; ant.I so from a dentist's reflector introtluced into 
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his mouth hr coulil witne"s the monmcnts of his larynx in the looking.gh1~r;; . But to 
Dr". Czermak and Turck are unquestionably due the credit of ha\•iug applied this morle 
of inve~LigaLion in a seicntific way to the diagnosis of laryngeal disf'ase. They employed, 
l10wevcr, artificial illumination instead of solar, adopting the practice of Helmholtz in 
ophthalmoseopic oprrations. 

The ordinary mode of appliration of the instrnml'nt is n'ry simple. The patient sit.s 
with his buck to a good light, that of the sun is the best. Lut a moderator or gas lamp 
will sullice. The lamp sl1ould be in a line with the patient's face, and on his right side; 
thr surgeon, with the mirror fa,tened round his head, faces the Jig-ht and reflects it on the 
pnticnt. The patient is thl'tl directed to open his mouth, prolrudc his tongue, and hold it 
with a hamlkerehi<'f'; a warmc<I mirror is then introduced to the Lack of the fauces, while 
the tongue at this time i~ depreg:;cd. The rays of light from the frontal mirror are then 
made to fall upon the pharyngeal. and, with a litLie arrangement, the glottis and all the 
parts aroun<l. above or below, may be carefully examined . 

The pharyngeal mirror may also be well illuminated by f\imply projecting the rays 
of light from a large refkctor fastened behind a gas or moJcrator lamp, as seen in Fig. 
313. 

Fw. 313. 

Laryngosc•1pice'l:am1n11tlon. 

I have employed tlli.s method for many years, and found it more effectual than the use 
of the double mirror. 

It is impc.!lsilJlc in the followin~ chapter to give a full cle!lcription of all the different 
afft>ctions to which the larynx is liable, nor would it Le consistent with 1he object I have 
in view, since laryngeal affoetions come as much under the notice of the physician as the 
snr~con, and the !alter is only consulted when medicine has foiled to relien~ symptoms 
and e\·iden('C exists of some progressive affection which, Ly causing obstruction to the 
regpiratory procesi', thr<•:uens lifo. In the following chap11•r l propose, therefore, to con
sider the di:-cases of the larynx in their surgical aspect ouly, a.n<l to view them simply iu 
their relation to tracheotomy or other operative interferrnce. 

In a grnrnil way it may be asser ted, that tracheotomy may be en.lied for under any cir
cumstances in which oLstrnction exists to the respiratory act, mechanical or otherwise, 
such ns in ph:wyngeal a.flCctions mechanically affecting tl1e larynx; in laryngral disease, 
nculc or chronic, infla.mma.lory or otherwise; 01· in tumors pressing from without upon [he 
windpipe in some part of its cOlll""e. It may a.Igo be possibly required for some tempo
rnry purpose co1mccted with operative smgery, to insure the mnintcna.ncc of the respira
tory lll't. during the n'lllO\'ai of a lar_ge pharyngeal or ma.xilln.ry tumor. 

Pharyngeal affections obstruct ing t h e respiration.-Abscesses about 

~~~:;~~~~:~ri:~,~:~;,:.~i i:E::~~:~:~f~:;~E~~~:~il~~:~~~::i;;,::·ll:.fa~~,:~~,~~rr,:~~ :;:~;.: 
1o lhl• larynx and i;;ct up laryngitis. Indeed, Trousseau ai;;scrts that in most cases croup 
begins in the pharynx. 
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Tumors of the plirirynx or ton~ils are occasionally mrt with, pre..,sing upon the larynx 
nncl interfering with its function~, or a cyst m:\y clcn:lop at the hack of Lhe tongue behin1l 
the epiglottis, aml. by its size, almost close the laryngml orifke; or a na.so-pharyngeal 
1umor may so prc:<s downwanls as not only to threaten lifo hy suffocation, but to C:.lll!'C 

death. In a large naso-pharyngeal tumor I had to trcnt, 1he former condition was met 
with, but relief wa<; given by the remo"al of the growth . Jn another case, one of rancerous 
tumor of the pharynx above the i;oft palate occurring in a boy, <ct. 18, and which rapidly 
recurred after il1' rt.•mO\ al, death ensued from suffocation, trad1<•otomy lmxing been rej1•cted. 
8uff0eation from simple ~nlargement of the tonsils I believe to be unknown, altliough it 
has occurrctl from <'ancerou~ discnsc. 

Affections of the larynx requiring tracheotomy.-bU?ammatory affec
tions can never exist Ion:; without causing some closure of 111<· glottis, thereby endanger
ing life. Jn ncute laryngitis of eatarrhnl origin, in memlmi.nous croup, and in diphtherit ic 
croup, a fow hours may be i;.utllcicnt to produce this effect, either from cedema of the 
larynx, suppmntion of the lnrynx, or the effusion of a fal.:;c rncmbrnnc. Jn all, the result 
is the same, mech:u1ic-al closure of the glottis compl icated with spasm; :md in all, the 
impOl'tant question pre:sents itself as to whether medical treatment can Le sufficient to 
check the disen:-c, or suq?;ical aid in the way of opcratirn interference is rec1uircd. 
Troui:.seau, onr grf'at authority in this matter of tracheotomy in croup, maintained strongly 
that the earlier the operation is performed the greater arc the chance." of success; that it 
ought to lie performed before death is immint!nt; and that 10 whate\•er degree asphyxia 
m:iy have proceeded, it ought to be tried; for in the most desperate cw5es there is a chance 
of success, proYided the local lesion, the croup, constitutes the chief danger of the dil:lea~e. 
In these "iew:s l entirely concur; they are physiologicnlly sound and clinically correct. 
Indeed, the operation slioulcl be performed in all cases when the disease is steadily pro
gressing, when it is unaffrctt.•d by mcdica.I treatment, and before asph¥xia, carbon::cmia, 
or S('\"Cre liloofl poii:.oning has taken place; the chances of success under the~e circmn
stanc:cs being hop('ful; as it srems to be a clinical fr1.ct that in a large number of such 
cases the cxt«i::nsion of di)'<'MC is arn:sted by the operation. " 'lien the lungs, howe\'er, 
ha\"c brcome gorged witlt blood unfit for circulation by too protracted delay in operating, 
a successful i$slH' can hardly be looked for. 

In chronic laryngiiis, whether tubercular, syphil itic, or otherwise. tracheotomy 
may be required to JWC\'ent impending death or as a means of cure. For the first indica
tion it should not be postponed too long, for "too long" oft1::n meani;. "too late," some 
spasmodic attnck carryin~ off the patient. Whe n these attacks comwquently appear and 
recur, trncheo1omy should be performed. 

Tracheotomy as a means of cure is not sufficicnlly practised. "Jt lrns been hitherto 
genera ll y performed in Ilic cla!'S of cases to which l h:we just n.llude1l-to rest,jue patients 
from the clanger of impending suffOcntion, and to prolong life when threatened from laryn
geal disca.'iC; and yet it must Jta,·c struck most me11. when watching cases which ha Ye 
been operated upon under the,.;c rircumst:mces, how rapidly all laryngeal ~yrnptoms dis
appear and ulcernti,·c action undrrgoe:s a 1't'parntin• proc1·ss 1 both in the pharynx and 

~~~~~:~~; ~::i~~~-il;:,~~: \:~~~~~:n1~~~u~~:i11b;,b~::,\~~I ~1~1~~~~1;~;~~~~~?.ryl ~~~~·~ 1~clsl~~~i11:,~~n?~~:: 
therefore. that it wonld he wi:oe to pcrlorm the operation in ulcerative laryngeal afl€ctions 

~} ~;~t.•e:;;·~~~:!~c;;:~,;t 1~!~~11~a~~; ~; l~~~:~~g 0~~;1 1~~~~1t~s~1~' 1~,·;~1;p~ '~i1~~~/~.1~:i·~~:;~; ~:~:n :~~1~~~~~ 
paling the time when the operation may be dema11<lccl for the purpmie of prcnnting 

i~!~~ 1 ~~~: ;;G~1~~g:~~:1\i:';;1~e! 1~ 11 :11~~n~ ~~·~ ~·7l ~;~~~e 0!~i ~~::, ~a~~~ ':~~!n~r~c:~t~:~ t ~~'~;~~~~1t1i:~1 ~: ~! 
confirmed them. 1t ~hould not be perfonned in the very cmly prriod of the clii::ca$e, 
whililf any reMon:ible liopc exii;.ts that by medical or local treatment a succesi;.fu l result 
may be secured; hut it should be undertaken in nil cases of progrcssiYe disen~c, when 
local and ~eneral lr<'alment h:we foilc<l 10 make any impression on the local nflCction . 

Tumors of the larynx arc not y·ery uncommon. Clii ldr<'n arc liable to suffer 
from wnrty growths of" the rima or the :;:urrounclinir par1s, :md in adults, epithelial tumors 

~~~- iilko~:~~~ i~;~!i.:v~~~1ir~>~~1 ~,~~~~15~ 6::o~·l111i1l~ir~;1~~~;~:::lS~:~i1~~~{~:~1~1:·~a~1~~~l ~~~ t:,~:~;~~ 
eight ca$e8 of t11mor of the larynx, which he tabulated from tile 'Trani:.actionfl of the 
Pathological Socit'I)',' i:.e,·cn were cancerous. Ile also point~ out the fact tha.t, in· ca."e~ of 
tumors of thii<i region, life is threatened by the occasional fi1s of spasmodic clyspnrea., the 
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patient be ing often well in the interrnls, and, when these recur very SC\'t:rc1y, it hecomrs 
nece~sary to perform tracheotomy . 

'Yhen warty growths exii't, and it is impossible to remo\·e them from nbo,·e by means 
of the forceps, o r snare, aided by the laryngoscope, the larynx may be laid open fearle~~ly 
in the middle Jim• a nd the tumor remO\·ed. I did this in 18i1, in a ch ild, a::t. 3, for 
extcn ~iYc warty di c;:('ase of the epiglottis and glottis, with complete succe~s; flnd my col
leagues, ::\Lr. Durham and Mr. Da,·ies Colley, htwe done the same. I have a!so, by the 
operation of tracheotomy, prolonged for many mon ths the li fe of n man who had a can
cerous laryng1•td tumor obstructing respiration. 

Tracheotomy may nlso be required for tumors of the neck prcssin::r upon the brynx. 
I have been culled upon to operate under these circum:;tiinces on three occasions; al.so for 
intrathoracic tumors, aneurismal or otherwise, the operation in both c:\"-CS bei ng dcmandccl 
for sudden lary ngeal spasm, due (• ithcr to pressure on til e recurrent lary ngeal ne rve, or to 
compression of the trachea, Dr. B1·is1owe having well ~ liown ( 'St. Thomas's H osp. Rep.,' 
rnl. iii, 18i2) "that destruction of the functional act.i\·ity of' one recurrent lnrynp:eal 

~e::~,~s i~f ~~11~k~~~.;1; g~:~~:;~~i~;•; ~;:1 ~~~~~~~p~~~~;11~gn~·;~i~~1~~!1~:'.;1 ~;·~1 i~f!i t~~~1 ,?o~~~e'c~~~ i (~)c!o1:f-
ably) by some diflkulty of swallowing, owing to the tend l' ncy of food to slip into the 
Jarynx, but it is not neel'SRarily attended with st ridor or dyRpmca; and, in the second 
place, that com1n·e~Rion of the trachea itffohes stridor and difficulty of breathing, which 
is often paroxy~mal and liable to end in sudden death, but that it dors not of' it self inter
fere with perffct intona.tion 1 except ing only in so far as it may render the mice wenk by 
diminishing the supply of wind to the \"OCal organs.'1 

Exc1s1ox OF TUE L,_\nYxx. 

This operation was first performed by Billroth. of Yienna, in 1873, for cancerous dis
ea:se in a man i and Ih>ine, of Prague, l\loriz Schmidt, of l<~rankf ort-on-the.~laine, and 
Langcnbeck, of' Berlin , ha,·e followed his practice, but the succe:;i;; thott has a1tendecl it 
is not such as to lead me to recommend the operation . The operation cn n be performed 
by making a transverse incision parallel to and abo,·e the hyoid bone, and a. vertica l one 
at a right angle to it o,·er the hu·yn x, the dissec tion of the l:u·y nx being: made from above. 
Dr. Paulis, of G lasgow, has, however, rPcently performed thi s. operat ion 1q1on a man, :nt. 
28, for recurrent papillnry sarcoma, with singular succes:s. ln the operation be left the 
epiglott is. (• Lancet,' 18i7, ml. ii , and 1878, vol. i.) 

BROXC ll OTQ)IY, Tn.AC llEQTQ)lY , L AR\'NGOTQ )lY. 

Any opening made by the surgeon into the windpipe is ca lled "broncl10tomy ;" when 
between the thyroi1l and cri coid cart ilages, it is called "laryngotomy :" when helow the 
cricoicl into the trachea," traclieotomy;" and when the in rigio n includes the cri coid car
tilage and upper rings of the trachea, it is ca lled /(Lry11go.trac/1eotomy. In all th<::::;e ope
rations the objt>cts arc the sanle, either to admit air into the lungs wl1 cn some obstruction 
exisrs in or al>o,·e the larynx, or to facilitate the remond of a foreign body or morbid 
growth. Dismissing the zcncral term "bronchotomy 11 from our consideration, the two 
latter operations claim our notice, and are applicable in two different classes of cases. 
'n1en the cause of obstruc tion i~ above the l:wynx, laryngotomy may he performed; when 
1"n the larynx, tracheotomy or Jaryngo-tracheotomy shou ld always he preferred. F or the 
remoYal of a foreign body or new growth, tracheotomy is the better operation, the inci
sion at times he in,!!; ex tcnd rd upwards into the larynx, e ith('r through !hf' cricoid and th y
roid carti lages or <lownwlll'ds as far as needed. For both operations chloroform may be 
safely ndministrrcd, un less aspli yxi:i be profound, when it is not required. 

L aryngotomy is not an oprration to be pe rformed on children, the crico.thyroicl 

~@~~;j~.f Ji~~i1E~'.~~f@r~f ~~:~,~f ¥;f~Tt 
~:~:;~~'l~>:1~s1: 1~i111'1s~:.r~i:·~~!'~~:n~~:~~1~'leCl~~o~~:~1~n~~cltl~~1!11 ::~; ~f~11~~:~ '1~~1~~::~111~~~:l~r~·: 1~~1L~~1 gil~ 
to he preferred (F ig. 205). 

T o perform the operation, the patient should be placed on the back with the thorax 
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rni~cd 1 shoulder~ drawn clown, and head extended. The opcrntor should 81ancl on the 
patient's right !'i(le, und feel for the ihyroid cartila~<\ at the lower bord<•r of which the 
windpipe is to he opened. To do this. a ver1i<.·al iuci~ion is to be made in the median 
li11c1 about one inch long, cuttin~ through all the tisi<ues covering in the niro-thyroi<l 
membrane. The membrane should then be opened trans,·erscly with a knife. The crico
thyroi<l arteries cross this space, and may possibly be di,•ide<l giYiug ri~e to some little 
hemorrhage. Sir "r· Fergusson has recorded a case narrated to him by Profos:-or Turner, 
of Edinbur_gh, in which a fatal hemorrhnge occurred from these ,-et-scls. 

Tracheotomy is by no means a simple opera1ion 1 but unclcr all c ircum-:tances is 
cklicatc, requiring coohH•ss and caution, and when ptrformed hurriedly, is too often matle 
clifticult and C\"(!Jl clang1•rous. In very young cliildnm it is always troubJe,.ome. The 
surgeon may at times be ca.lletl upon to be rapid in his movements, but ne\'er should be 
hurried. A8 Lhc n·sult of hurry many are the mistakes thnt miµ-ht be enumerated, such 
n~ wounding of the innominate or carotid artery; the opening of tltc ccsophagus through 
the rraclica; the puncturing of the spine through both these tubes, &c. 

FIG. 314. 

Operationoftraeheotomy. 

The patient should be placed as in laryngotomy, while the surgeon stands on the right 
sid1•, The different points in the neck must then be made out, and tile existence of any 
large ,·ein in the line of incision looked for, and, if prc~ent, axoicled. The best position 
for openin)? tht• trachea is half an inch below the cricoid cartilage or below the isthmus of 
the thyroid gland; but this is not a point of so much importance as some surgeons would 
lead us to suppo~<.·. In infants it may be di!-ireganled . .An incision a.bom two inches long 
mny then be made through all the soft pnrts coYering the trachea. This may be clone 
rapi(lly when necdcd1 deliberately wh~n possible, care being taken at the same time, by 
means of retractors, not to displace the partR. During thi~ step of tho operation the 
surg:eon's left. index-finger shoulcl be his guide; and it shoultl be steadily kl'pt over the 
trachea. till the rings are felt, while it will ali<O intimate the presence of any arteries near 

!~,ii~ 11tt; ~~ ~~1 ;;~,' •:~s I i~:~g~f :;:~1\~0~1~rn;~ieu ;~~:~~~d~:1~~1 ;.e~~~11 ~~~~~ i ~~~· ~:~~~l~e:~a11~::ifctu~.~\11e1;~~ 
1mil of the left index-fin7e1·, which is in the wound . \\'hen the windpipe has been opened1 
air1 blood, and mucus will at once bubble up. The canula with its pilot should then be 
introtlucell into the trachea through the opening which the left irnlcx-fin7er ha<: Co\'ered, 
thh; finger aet ing nil through as a guide and director, and, lastly, :\s a plug to the wound 
till the canula has been introduced. The eye of the operator should he directed to the 
end of his ll·ft index-finger. 

ln opening the trachea, some prefer to use the hook to draw it forward, and in cases in 
which much bleeding <·xi:-1$, or the trachea is very deep, it may be employed. J haYe, 
however, rarely u.sed it, having more confidence in the use of the left index-finger as a 
guide throughout. 

Some employ a.l.~o a dilator to keep the wound open till the tube is introduced, while 
oiher~ prefer to open the trachea with a sharp trocar. The former prnetice is unneces
sary, and the laucr dangerous ; as a sharp trocar may perforate the trachea altogether 



TRACHEOTOMY. 53!) 

nnd enter the ccsophngus, an accident I have known to occur, or if it slip by the ~i<le of 
the windpipe the large ,·e~,;els will be endangered. \rith re:'pcct to the Ct\nula. Fuller's 
bi-,·ah·e has hitlwrto met with general approval, and Durhmn'::. · 1 lob ... ter-tail" canula 
(Fig. 31.J) has been much liked; though the Lest by far is the ball-and-:socket. in:-;trument 

FIG. 315. 

Durham'scauu!aaudpl\ol. 

(Fig. 316) I had made some years ago-its grcnt atlrnntnge consist ing in the mobility of 
the tube with the trachea, the neck plate beiug fixed. The rigid tube when required to 
be worn for long, too of'ten excites ulceration by the pressure of its free end on the trachea, 
which may extend in to the innominate artery. l\Ir. l\lomnt Baker has recently intro
cluccJ. into praeticc n. tube made of nilcanized red intlia-rubbcr, which seems to answer 
well, and may be employed on the second or third clay after the operation has been per
formed. E,·cry metal canula should 
be double, and e\·ery canula fixed FIG. 316. 
in poiiition by a piece of silk or tape 

p.t'-rdthroughthe,J11rldandfa<t- ~~ 
~1~~1 11~1l~ll:p~~~~l1~.~L1Jl~1e0~\t~!:~~;:~~~e ,y-- ~ b: 
of the room shoulJ be kept ".um ' 
and mo~st by the adm1s~1on of ::.team, : A. 11 , 
caie bemg t.Lken th.\t the 'lll 1s not 
satm .itcd "ll.h 'npo1 The "ound ..._ ~ 
ouµ;ht to be kept clean. st r.ippm ir 
and sutures are rnrcly requ ired ; Brynut'8 cauu la. A. ~·1111 leugth. n. Shorteued 

water dress ing or sweet oil being 
probably the best local applications. Great care should be obsern~d to keep !he orifice of 
the canula free from mucu~ and the inner tube clean. .A piece of muslin should be placed 
O\'CI' the tube to prevent the entrance of foreign bodies. 

Complications.-If' the operation should be complicated by hemorrhage the sm~eon 
must not be alarmed. 'nwn arterial, it must be arrested before tile trach1:a is opened, 
either by the applieation of a li,gature or by torsion; if vcnoug 1 the sooner the trachea is 
opened the bettf'r, for a fow good inspirations do more lo rclie,·e the ,·enous congestion, 
which is ::thno::;t always present when tmchcotomy is <lcmandcd, than any other attempt to 
check bleeding. As soon as the 1Ubc has been introtluccd, the patient may be rolle<l over 
on his side, to allow the blood to nrn a.way from the tracheal wound. A piece of sponge 
applied with some pre~sure o\·er the wound is generally enough to arrc:st all ,·enous bleed
inp::, unless some large \'Cnous trunk has been opened. I htwe ne\'er known hemorrhage 
of this kind to be so copious as to interfere with the operation, or to be so JX'rsisteni as 110t 

to cense readily on its completion. Ir the surgeon stops his operation till bleeding has 
ceased, he will too often wait till the neccs.:::it.y of the operation with the life of his patient 
ha;; passed away. 

Opening of the trachea.-There can be little doubt, that in p~1tie1its nftcr puberty, 
the trachea should generally be opened below the isthmus of t.IL0 thyroid gland, but in 
iufants and young childl'en where the trachea is deeply placc<l nnd the nei:k fat and short, 
the nea rer the opening is to the cricoid cartilage the better. For scnral yen.rs 1 have 
been in the habit of openi ng the trachea immediately below the c1·icoitl ring, an<l never 
have hesitated to di,·ide the fatter when more room is required. In many in~tances, I 
have gonti throu~h the isthmus of the thyroid, and nt!ver had any reni;On to regret it; nay, 
I am almost tempted to belie,·e that the dangers of its division arc rc1~\ly theoretical and 
practically may be disregarded. Of this lam co1winccd, tlmt the nearer the trncl1eal 
opening is to the lower border of the cricoid rinJ!, the Letter is the operation. If the open
ing be too small at the firi'it puncture, a. sticond should be made rather than wope about 
with retractor~ and instruments to find the original opening. The tracheal tube need not 
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be very Jarµ:e, for )fr. 1\farsh has demonstrated ('St. Barth. Tlm:p. Rrport.' ,•ol. iii) that 
while the cricoicl cartilaµ:c is the ~mallest part of the uir-tulw. the rinm glotticlis is small~r. 

Gndcr t\11 circumstances, the operation should be compleu.•ll, and, even in apparenlly 
hopeless ca~c~, artificial rt>~piration should be kept up through the wound . l\lr. Jlolmcs 
has recorded a ca~e of l\_(r. Tatum's in which it was maintained for two hours with ulti
mate success. 

'Vhen tracheotomy has been performed for thyroidal tumor~ pre(;~ing upon the trachea, 
the surgeon should have nt hand a. long perforated tube, small enough to be i~troduced 
throng:h the canula, as the tumor may so o,·erlap the tra<"ilC'a :\'i to cause obstruction below 
the point llt which the operation is performed. For the want of such a.n instrument. I lost 
a patient whom I !linw with Dr. Risdon Bennett, while by its aid, I was enabled to save 
another for several cloys, the chtro;tic tube being press.t>d throui?h the eanula, past the obstruc
tion, into the lungs. I Jun·e had such a tube adapted to my en nub ;is a pilot to introduce 
it. It is almost ncedlcro;s to s.ay, that the canula i-liould be removed from the trachea as 
soon as rci-pirntion has bct'n 1·c-cs.tabli:shecl by tl1c natural pa~~agc, and that it should on no 
account be left iu morn than three months.. " rhcn required longer, n. new one should be 
substituted, sine<' the canula rapidly undergoes oxidation in the trachea and becomes liable 
to brcnk. Jn a pati(•nt of my own, where the tube had been worn six months, half its 
circumference clos.c to the neck shield had been destroyed, and 1!1e slightest violence would 
ham brokrn the instnuncnt in the trachea. The vulcanite canula is good for constant use. 

l\Ir. T. Smith, in an execllcnt paper(' l\fecl.-Chir. Trans.,' 18G.3) has given a good sum 
mary of the obstacles lo the re-establishment of natural respiration after tracheotomy, and 
lw has. 8hown, that the chief causes are a narrowing of the passag:e of the larynx by granu
lations around the cn.nula, and the impairment or loss of tho;;e functions of the muscles of 
the larynx which regulate the a<lmi$sion of air through the rinrn. There may, likewise, 
be a prri:istence of the original cause which neces.~ita.ted the performance of the operation, 
the etfoets of the orip:inal di~easc, or the closure of the \'Ocnl cords from the cicatrization 
of old ulceration. In three ca~es now under my ob~ervation in which tracheotomy has 
been performed for chronic ulceration of the larynx, the rima has s.o contracted as to be 
impcn·ious in two, and in one, the opening is so small as to be insufficient for respiration, 
althou~h enough for speakin;:r purposes. 

To help the surgeon 10 judge of the patency of the glottis, Luer has invented a bullet 
vahe to be adaplt>d to the orifice of tile canula; and l\lr. T . .Smith an inclia-rubber one 
which seems eqmtlly efficient .. and is a simpler ini:.u·ument. Either may be employed, as 
anything tkit helps to decide when tlie (·anula may be remo\·ed with safety is of value. 

CHAPTER XIX . 

SURGERY OF THE CHEST. 

Coxn:slONS. 

TuE chest is liable lo bC' contuf:ed, a.nd se\'erc contusions arc nol unfrcqucntly followed 
by extern~ivc dfusions of blood. The swelling under these circumstances occurs suddenly 
after the injury, and appears with the discoloration of a bruise. These cases, as a rule, 
do well if left alone, the cxtravaf:ated blood becoming absorbed, but, in exceptional exam
ples, the blood may break down and give rise to suppuration. 

Tn.1~AT\1t:NT.-"'lien the contusion is slight, the application of a. cold lead lotion is all 
that is necessary, and in more severe examples wllC'rc cxt1·a.yas.ation ii:. great, tliere is 
nothing equal to the npplication of' a bag of ice. 1 n obi;tinale cases, the u~e of so111e stimu
Jati11g linimrnt haf'trns recovery. and the administration of tonics is always of value. 

"'hen the cffu!'t~d blood breaks clown and suppuration en~ues, the abscess must be 
opened, but the surgl'on need be in no huny to conclude that the l'ffuscd blood is incapable 
of l)('inA" ahsorhcd nor that pus h:ls formed, since it is n familiar fact that blood may 
remaiu fluid in the ti::•sues for a long period and yet be c\·entually remo\'etl by absorption. 



FRACTURED RIBS . 541 

Rt:PTL"RE OF THE PECTORAL 1\Iuscu: 

is an accident whil·h may take place from a forcible strain applied to the mu~cle unpre
parc<l for action or from external violence. I have seen a ca-;e in which tlw muscle was 
nearly torn acro~f-1 about its centre, from the forcible drawing back of' the arm. in which 
the fingers could he inserted lwlWeen the divided ends of the torn muscle, and there was 
much effusion of blood. In it the arm was bound to the side by a bandage and ice lo<'ally 
applied, and three months subsequent ly, some power existed in the muscle. The amount 
of rnpair which is to be expected in these ca1'es depends upon the ocvcr ity of the injury, 
and the care with which the parts are kept in position during its progress. As a general 
rule, the two ends of' the di\·ided muscle should be kept in conlact for at least two months 
~~f~~~ :~~~·~ment is allowed. This accident is not rare in childreu from forcible dragging 

FRACTGHED Rrns 

form about a tenth part of the cases of fracture admitted into n large ho5-pital. Tl1is 
accident is less common in children and young adults than in subjects past micltlle age, on 
account of the ela.!sticity of the ribs. In the aged the ribs become RO briulc that they 
break under sl ight external \'iolence, and in rare cases from the \'iohmce of a cough. I 

~~~~;e s:~-:~t~l ~e:~.~u:f i~~~:,·~11 p\~ ;:~::~s~~ l~~g~~~e 0~ ~~~s~ n:.x ~!it:c~,t !~~1~ ~~~~;~~\:~ ~~~~"~~;:.:.ix t y 
Fractured ribs are not uncommon accidents in lunatic asylums, and generally arise from 

direct violence; though it would be wrong to assume that they are always Llie result of 
ill-treatment, as pntient:; when much excited, will inflict unconsciom;ly most serious inju
ries on themsel\'es, and it has been pro\•ed that the bones of many of the insane are in an 
abnormally brittle state. This is especially true in the disease known as 11 general paraly
sis of the insane." Dr. Campbell Brown, of Li\'erpool, lias analyzed the ribs of general 
paralytics, and states that "the ratio of organic constituents to earthy matters is much 
greater, wLile the ratio of lime to phosphoric acid is distinctly less, in the ribs of paralytics 
than in those of healt l1y adults. There are the same differences between the composiLion 
of' healthy ribs nnd those of paralytics as between the composition of' the adult large bones 
nnd those of the f<.ctus. And generally the composition in cases of paralysis approaches 
that obserYed in cases of osteo-malncia." Some striking cnses beariug on this subject are 
rtconled by Dr. Ilearder in the' Journ. of l\Iental Sci.' for 1871. 

In the majority of cases, the injury being the result of direct violence, the fracture takes 
place at the µart lit ruck, aucl so the ribs arc often driven in. In the minority, where it is 
<lue to indirect violence such as that caused by a crush or squeeze, the ribs generally give 
way about their midllle, and three or more become injured, both sides being not unfrt!
quently i11\'0h'ed. " ·hen the bones are merely broken, it is called a simple fracture; but 
when complicated with a wound communicat ing with the fracture, compound. "~hen the 
cuds of the broken ribs are clriYcn inwards, the pleura cos1alis or the lung itself may be 
torn, and the heart or pet·icardium 01· abdominal ,·iscera iujured. Jn an analy~is of 136 
con:<ecutive cases which I made when registrar at Guy's, lO::S were uncomplicated and 
twenty.eight complica1ed fractures, six of which died at once from fatal collapse. Of tht! 
former, eight only had secondary inflammation, whilst of the latter, sixteen were compli
cated with emphy~ema, three with emphysema and hremoptysis, an<l three with extensi,·e 
injury to the lung and secondary inRammatory symptoms. All these reco,·ercd, except 
two that died from old-standing disease. 

\\.,.hen a rib is broken, the serous lining of the chest, the plema CO!'talis, is probably 
injured, and the danger of 1he accident lies in the secondary inflatnrn;~tion-pleuritis
whic:h mny follow; and tl1is occurred in eight of the 1 O~ cases just alluded to. When the 
lung is injured, a.~ indicated by emphysema or h aimopty~is1 pneumonia, which happens in 
about seven out or every twenty-two cases, is the chi.nger to be frarcd. Cases that die 
from fatal collapse aj~er the accident generally Jo so from hemorrhage due to external 
laceration of tile thoracic or abdominal \·iscern. In gunshot fracture .... , a portion of' tile 
ribs may be dernche<l and drirnn into the lung. 

Simple fracture is n serious accident only in subjects who are the victims of somf' chro
nic chest aOCction, when, from the broken ribs rendering it impo~stble for rhe patiPnts to 

ex~er~~~tr:::~ ~~~!~~:~~t~t~{r~::~:;~dinjury to the lung are, howc,·er, more ~erion!'. When 
seyere, they are directly dangerous from tLe shock to the sy:;tem ancl the hemorrhage that 
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frequently nttencl!' thc>m ; and i11clirectly so from the fact that the ~lightef:t lung wound 
is lia.ble to be followed by inflammation of the lung it~elf' or of' the pleura. 

Fractured rih~ g1merelly unite in about a month ; and where they have not been kept 
quiet, con!'id~rnble callus may be thrown out, or a fal!l-e joint formed. 

D iagnosis.-Pain at the seat of injury, associatecl with a pcculinr catch in the breath 
of the patient and the general a\·oi<lance of anythin~ like :.t full inspiration, are somewhat 
characteristic symptoms of a fractured rib, more e~pccially when they show them~elves at 
once after dircrt or indirect violence. At times, too, the patient will complain of a grating 
in the pa1·t, and, on the application of the hand over the seat of injury, if the patient be 
made to cough, crepitus will be felt-this crepitus being caused by the friction of the ends 
of the broken bone. ""hen the seat of fracture is beneath a thick layer of muscles or 
fat, this symptom may, howe,·er, escape detection; nor should it be too closely sought 
after when others indicate the nature of the injury, ns the manipulation required to elicit 
this flign is Romctimcs considerable, and any approach to violence or over-manipulation is 
alwa.ys injuriouf'. · 

When emphysema complicntes the cnse as indicatc<l by a more or less diffused puffy 
swelling which crackles on prcs~mre, tlrnre will be no doubt as to the lung having been 
injured, since this symptom is caused by the escape of air from the lung into the cellular 
tissue about tlie seat of fracture. This may be eithC'r local or g£"ncral; when a~soci:1le<l 
with lu.emoplysis, it is fair to infer that the lung lins been penetrated; the severity of 
the mischief being gauged by the extent of the emphysemn and the amount of' the 
ha>moptysis. 

TtrnAnlEXT.-The object of the surgeon in the treatment of a simple fracture of the 
thorax i~, to maintain the ribs at rest, which should be effected Ly the application of 

s1rips of strong adhesiYe plaster two inches br1.1ad. extending 
Fto. 317. from the sternum to the spine. and from at least three inche:i 

' ~ abo,·e to three inches below the seat of injury, each strip being 
-- ~ . applied so as to cover half of that which preceded it (Fig. 3li'). 

i By this method, the movements of the broken ribs are restraine<l ' l without those of the opposite side being interfered with. It is, 
• moreoYer, both in comfort :m<l efllciency, far superior to the old 

method of encircling the chest with n ffannel roller; indeed, it 
generally aflbrds !'lpeecly rt'lief tu all symptoms. 'nien the case 
is complicated with emphysema or even hremoptysis the same 
treatment should be carried out, for in these more severe cases 

e I the nece.ssity of maintaining the immobility of the ribs is just 
Stn.J)!•lug!u rrai:tureofrtbs. as necessary as in the less s1·\•ere. 

In rare cases in which much lli~plnccmcnt has occurred. a 
sheet of felt or gutta 11ercha made soft by bot water ancl moulded to the part is of great 
value, the mould being subsequently fixed hy strapping as de~cribed. 

The patient should be kept qui£"t, though not neces::arily in Led, nn<l abundnnce of 
bland, nutritious, but unstimulating food giHn, with sedatives, if required; of the latter 
chloral in half~drachm closes is probably the best, though morphia or Do,·er's powder is 
also good. "hen cough or any symptoms of inflammation of the pleura or lungs appear, 
nntimonial wine in doses of thirty minims for an adult e\·ery four or six hours in some 
saline mixture. is a most rnluablc remedy. 'Yhen che!'t complications are snere, an<l 
orthopncm with a sense of sutlOcation from pulmonary conge.-;tion thrC'ntens life, vene:;:ec
tion ~hould be practised. Local treatment was sufllcient in 100 of the 136 cases above 
nwntioned. 

In a ca~e of severe injury to the chest, caused by the pn~~nge o,·er it of the wheel:; of 
a hca~·ily la~len c:1rt, that came under my care SOllll' time :\go, f'ract.ure of five or :;:ix ribs 
and d1slocn11011 of the claYiclc occurred, associated with collapse, intense dyspnrea, and 
hremoptysis j l bled the pa.tient twice in twelve hours, and each time with immediate 
relief, the case going on to a good recovery. Jn it the se,·ere dy.!lpnoca and venous con
gestion, the rapid nnd hard pulse that c1une on as soon as the collapse of the accident had 
pa~scd awny and the circulation had been restored, too ~urely poiutecl to an exccssi,·e 
engorgement of the lungs, and so if relief were not atforded 1 ab:"olute i;;uffocation would 
speedily en~uc by thP pntient's own highly carbonized blood. .At such a cri!-;is, antimony, 
howeYC'r IJenefkiul itrsimplcr cases1 could not be tru!'ted, as there was no time for it to 
t:l~e effert. Under these circumstance~ bl~cding waq,yerfornwcl, an~I, a::; the blood flowed, 
hie !'eemed g-mdunlly to return; the laborious breathmg becanw qmel and sub·lucd; the 
deadened und conge:Hed eye, bright and natural; the pulse from being full and hard, 
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softer an<l le!ls houn1ling; and the boy's feeling", relea"l.!d from the imprc,.sion that death 
was nigh at hand, beenme more hopt:ful and rcsigacd ; and, as a spectator, I foll such a 
l1opc was nLlid, nnd that succc,.R might crown our dfort!l. .After the lapse of tweln
hours, however, the symptoms returned, and the repetition of the bleeding was followt:d 
by a repetition of ull it!l bcncfit!l. The antimony then came in to complt'te the cure; by 
the double vcnc!lection, the pulmonary \·essels had been relieved of their conget>tion, while 
the antimony, in ncting upon the circulation, pel'li::cted the cure by preventing a return of 
the former threatening 8pnptoms. The bencfi1s ari"in~ from the treatment adopted in 
thi:::; ca.::e liM·e such a lasting hold on my memory that I cannot too strongly recommend 
the practice thus pursued, and the mol'C so, as l lian:: set:n it equally succes:3f'ul in other 
case:-1. 

Bleeding is now rarely performed; and at Guy's Ilospitnl I hclicve it is rarer than any 
capital Opl'rntion. ln the case of lacerated lung, howe\ er, when uq;cnt dyspncca makes 
it:-1 appearance n.nd the powers of the patient do not forLid it, 1 know of nothing which 
give~ greater relief to the paticn1 or greater pleasure to the practitiont:r. Blt:ccl with no 
!!(1:tring hand; ll:!tting it fl ow frcl'iy iu a full :-:trcam, and as it flows, the symptoms will 
gradually disappear. " rlien rdicf ltns been obtained, arrest the How immediatt-ly, as 
syncope can only tlo harm . Tlw aim should be to mah an impn:~sion through the sys
temic cir<·ula1io11 upon the pulmo11ary. The patient should be caref'ully watched, and the 
operation rept>atccl if tile symptoms return, and, if neces~ary, even fo r a third time. The 
nntimonial treatment, howe\·cr, must not be nc~h-·c1etl. The object of' the blt::e<ling is to 
rdiern immediate ~ymptoms and 10 gi,·e time for the antimony to rnke effCct, because 
when the palit:nt ha:-1 been brought fully undt-r i1s influrnce, all dangt:'r may be sai<l to 
hm·e disappeared; frw I aticnt." die from secondary inflammation of thfj lung~ when once 
fairly under the inttnencc of antimony. 

Fracture of the sterno-costal cartilages is n rare accident. I ha Ye seen but 
two ca."eS, and in one or the SC\'C'ntli rib, which Imel n:sullcd from a direct Llow, a fal!'e 
joint ex isted. Tlu·:;e which arc said to nniw generally by bone can Le treated in the 
same wny as fractured ribs. 

Dislocation and fracture of the sternum arc likewise rnre accidents, nnd the 
majority of them Hl'C complicated witl1 other injuries, such n~ those of' the head and spine 
-this condition hn,\'ing bcen fcmntl in four out of fifty-~ix fatal cases of injury to the 
spine al Guy'i; H os pital p1ohably from the violent descent of the chin against the manu
hrium . It is occasionally met with also as a complication of fractured ribs. "rhen frac
ture takes ploce, it is generally trans,·erse anti oLlique from before backwards, the lower 
fragment being found projecting, only rare examples existing of a vertical fis~ure. '\Then 
the upper portion of bone is <lisplaced 1 it i!' generally clidplaced backwarrls; Rivington, in 
an aLlc paper(• Med.-Chir. Trans.,' 1874-), bas fairly ghcJ\\'ll that displacement oce11rs in 
prefercn('c to fracture when an arthroidal joint exii'its belwcen the manubrium and gladi
olus. When deformity is present from dii;placcmcnt ot' bone.,, the diagnosis is easy, nnd 
when tlfrs docs not cxi:-it, pain in the part, aggrnrnted by a full inspiration and crepitus on 
the application of the hand are the chief symptoms. The treatmmt must be the same as 
for fractured rib.s, such as the recumbent po:;ition and strapping on:r the part, complica
tion'l. being dt•alt with as they ari~c. 

Dislocation of the ribs requires notice, although lillle ran be snirl about the sub-

~~~:; M::hi~'l~-1~:-~1{t~::cc~~r1l\l~l ;~~~~~1,~~,~ foe~1~fi·c:~1:~~'~·~1~~~~~e0~~l:~;~ ~\~:. pn!~~I~!· :a~~~r;e~1~~~~: 
apply 10 di~location or the ribs from t!ie carlilages, and the cartilages from t/1e sternum. 
Practically all these cases slioulcl be dealt with like fractures. 

'Youxos oi.' TllE CHEST. 

The main point to be determined in such cnses as these is, whether the wound is Sllper
ficial or lia !:! penetrated the pleura; for if the former obtains, sligh t cause for nnxiety exist,.,, 
but il'!11e latter, the accident is grave. 

When tl1c woun1l is penetrating, the extent of the penetration and the organ penelra~ed 

~~:~:~~:.:)~'.-~~:~iFl~I,.1~j~;::;1,,::~~11;~~:~:~:~::::;,~;~1~:ii:~:;1:1~i~~1rff-~;~1i~~:'.~i;~~~~~r~:~ 
kirnl of '''t•apon t'mploycd, iti;; sub~cquent appearance, the direction of the force, nncl the 

~:~r~~~·;1'.~~::, :~·~~,i~~1~~=c~t·i1~11: r~~~~:o~1~~~~~·~b~~e::.i,~:1(~1~:~ d~~~·').ies ~~l1~~es;mc1~l~~:e~~= 
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ancl ha>moptysis nre present, they may be accepted as clrar indications of a woun<le<l lung. 
Emphysema alone is always a suspicious symptom, though it may occur to a limited exteut 
in non-penetrating punctured wounds that tra.,·ersc the soft tissues out,;ide the thorax; 
while the absence of hremoptysis is no proof tliat the lung lms escaped injury. ""hen 
blood and air bubble through the wound and air pa(:;ses freely from it, or a portion of lung 
protrudes, there is no room for doubt as to the natmr of the injury; but thc~e cases are 
exceptional. Jn tlie majority, the diagnosis is ever uncertain, since there :ire no definite 
individual symptoms by which injury to the lung is to be diagnosed. The surgeon in his 
anxiety to make out the l>Oint must never be induced to proLe the wound, or to explore it 
with a finger; nor should he test the condition of the lung by making his patient cough 
to expel air through the thoracic opening. lndeC'd, he i;hould throw aside a!J direct or 
manipulati\'C modes of i1wes1igution, and trust to the indirect. 

The direct effects of a penetrating wound arc, hemorrhage into the chest or hremo
thorax, t!mphyscmn., pncumo-thorax, and hernia of the luug. The secondary results are 
those of inflammation such as pleurisy or pneumonia, hydro-thorax, or empyema, with 
their consequences. 

The y>rognosis is always unfavorable, and should be guarded, more particularly when 
the wound is penetrating; but, when a week lms pass.t!d without any unfarnrable symp
toms appearing, a more promising and decided tone may be assumed. 

THEAT:'IU:XT.-ln all suspected or ob\'ious penetrating chest wounds, the utmost gentle
ness should bt> employed, and complete <1'1iet enforced; as any de\·iution from this practice 
may disturb nature's rcpara.tirn process, disarrange clot, and excite o,·er-action or inflam
mation. The exh•rnal wound should be carefully cleaned and closed, and all foreign 
bodies r~movecl. Tht:i patient should be placed in tht:i recumbent poi>ition, and on no 
account. allowed to etir. He ~hould be fod on the simplest nutritious food, and which for 
tile first two or thrl!c days should be cold, while ice and milk is without doubt the best 
mixture. The collapi;e which often follows the injury need nof C'xcite alarm unless it be 
protracted or sen.'re, for when the rPsult. of hemorrlrnge it is not only a salutary measure, 
but the only means the sur,!!"eon looks to for the arrf'l't of hemorrhage, as he himself is 
powerless to interfl.:!re. If blood, however, accumulates in the chest and Ly its mechanical 
pressure threaten life, some means must be found for its e\'acuation, either through the 
original wound or by till.:! operation of tapping, or by an incision of the thorax. The indi
cations should be Yery decided before the surgeon interferes, as the extrnrnsated bloorl 
rapidly coagulates and consequently is difficult to rcmoYe. The same rema1·ks hold good 
when air accumulates or is pent up in the pleurnl cavity. 

The symptoms that attend reaction should be carefully watched, and nnything like 
excess of' action, as indicntr.'l by increased difficulty in respiration, cough, or a rapid 
pulse, ought to be met by the administration of antimony in halt'-clrachm doses of the wine 
with some ~aliue ern1'Y three or four hours. 

lf the lungs become gorged with blood and asphyxia threatens, ,·enesection is as valua
ble a remedy in these cw;es as it has been shown to be in thos.e of' fractured ribs. Dr. 
Macleod tells us, that in the Crimea, the cases of gun<:.hot wounds of tlw chei<t that did the 
bc:;t were those in which early and repeated bleedings were hacl recourse to. Pain must 
be relie,·ed by anodynes, chloral being better than opium. 

Hernia of the lung or pneumocele is a rare consequence of a punclurcd wound of 
the thor;ix. I have been but one example where the tumor was on the left side, external 
to the nipple, and about the ~ize of a walnut. Tlie ma.;;s was lcf'l in sitU :md gradually 
withered. ·when the hernia is recent, howe,·er, and the lung healthy, its reduction is 
generally considered to be the best practice, but when of long standing anti diseased it 
Im.cl Letter be left alone. Ito remornl by ligature or the knife has likewis~ been recom
mended, successful cases having been recorded of nil forms of practice. In a case which 
came under my care AL Guy's in 1~76, of fracture of the sternal ends of the left third 
and fourth ribs, by the man falling upon the blunt encl of some wooden palings, in which 
the boue::i were dri\'en in without wounding the intrgumcnts, a hernia of the lung took 
plnce tlie l'iize of a. cluck's egg, but an excellent reco\'ery followetl the reduction of the 
hernia and the persistent application of pressure. Velpeau hn::1 recorded an instance of 
hernia of the lung following: the healing of a wound. The tumor in such n ca~e is covered 
with integument, and is called the consecutive variety of hernia. In such a case, all that 
can be clone. is to protect the lung from injury by a shield. 

Laceration of the lung without fracture of the ribs !s an accident of occa
sio11al occu1Tt!nce, nn<l I ha\"e recorded an instance in l Guy's Heport:;' for 1860, arising 
from extrr>mc pressure upon the elastic ribs of a boy, ret. 7. Poland also, in his excellent 
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arti('le on th<' ('hl• . .:;t in 'llolmes's Surgery,' has flUOted sew•ral otheri:.. )f. Gosselin's 
e.xplanation of iH cause i" probahly correct, viz .. "that at the time of the injury. when 

:.:1•~ \l,~:~:i1~~~~!:;1i:1~~1!11lc ,';:~l~~:~:,p:·~~c~ut~~s f1:~·! s~~~~~l~\~~ fi~~~~ct~';:i1si1!i,~t~:~'~~:~ 'i~~~-~.~~: 1:~,u~ 
brl"Olllhl pent up in the lung ti.;,:suc, and the lung, not l.,cing able to rl'ced<" from the :super
incumbeut \H"t"'"'un .. \ its ti.;,"ue necessarily gives wa_v." The e;ymp1omii of this injury are 
much the c:ame as have Leen mentioned in the paragraph 011 wountl:s of the lung, while 
th<•lr<':itment mu.;,! bel'imilar. 

Severe compression of the chest may likewise cause laceration of the heart or 
large vesocls; a\80 brnin sym pt oms :-:uch as uncon~ciousne.;,s, epistaxis, and hemorrhage 
into th(' ol'l.1it bcm·ath the conjunctirn and e.yelids i anrl, in a i'ingular cnse which I 
recorded in the same volume of the' Guy's Hep.' as that of' the boy just quoted, paralysis 
of th(• mu:;cJ<oi' of tlcgl11Lition ant\ of the larynx, which liBh:d for two days. 

Abscesses arc frequently found about the chest, and when ~ituatccl beneath the pec
toral muscles arc ,·cry obstinntc. They may be confined to the cellular tissue of the part 
and connected with the suLpcctora.1 giant!..-, or associated with ruptured muscle or inflam
mation of the pcrios.t<•um or bone. 

\\' hen co11m:<:ted with the mus.cles, the_v must be opened and the parts kept quiet by 
binding the arm to which the muscle belongs 10 the sid10, as each mo,·ement of the muscle 
rctanls recovery. 

When due 10 periostitis or ostitis, they are frequently spyhilitir, and are more com
monly situated 0\CI' the Stcrnum 1 though any of the ribs may be alff>ctcd. ender lhe..-e 
circum~lan(·('..- 1 ronstilutional trcatmeut is essen1ial, and the iodide of po1assium in gra<luall;· 
incrt>as ing do:;;.e~ from five to ten grains in ~ome toni<', !'<uch as bark 1 iR the best medicine. 
1f the bone dies (uccro8is) 1he dead portion must be rcmo,·ed when narnrc prove.s herself 
incompe1ent to tlll"OW off the seq1teslr1tm. 

\\'h(' n sinu'll'~ exi~t ahout the thorax, the surgeon should always br ali,·c to the fact that 
they may Le due either to an emp:IJemet which lias naturally di~clmrged it:;;.rlf, or lo a 
substernal abscess which is making its way through the inten·ostnl spaces. Tile history 
of the cn~e will be found to be the only correct rlue to the diagno1'il'. Jn both instance1', 
a frt•f> op<•ning i1110 tliL• ah~('('$~ and the washing out of it.s crwity is rcquiretl. 

Tumors of the chest fu·e not uncommon 1 but come morn under the notice Qf the 
physician . l\faliguant nnd other tumors, however. may ari~e external to 1he ribs, and l 
ha,·e f'C'l'll sen·rnl ca~e:s of cxo~tos.is from the ribs and one of' enchondroma. ~o su rgical 
ink1·fr·rrnce wa1' callt-d for. Exostosis from the first rib may prc.ss upon the branches of 
the Lrachial plexus and give rise to some pain, or upon the subclavian m·Lery or ,·ein and 
produ<'l' oh~tr11ttion. 

Deformities of the chest are mostly clue to spinal ('Urvnturcs. thou~h the contracted 
or ('Ompre.i:.:-;ed thorax with the projecting :;;.tern um of chiltlhood (pigeon brca.,t) is frequently 
found where some long-continued obstruction to narnral respiration exi:sts. This is not, 
howcn!l". permam•nt in a large number of cases, since childnm who are the i;:ubjects of it 
"grow out" of the dd'ormity as thei1· general condition impro,·es and powers strength<-n. 
It is commonly found in rickety subji•ct~, and is thought by some to be the resulr of 
enlarged tonsils. lt is probable, ho,,·en;:r, that the enlarged tonsils and deformity are 
accidental as!'oci:1te~. 

Deformity of the chest may be due to an old pleurisy. 

TAPPl~G TflE CHEST. 
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drawnl of the compressing material. 'Vhen pu'I exi@.tt' (empyema) surgeons nre not quite 
decided as to lhe best means to I.Jc employed, allhough all are agreed as IO the proprit·ty 
of drawing off tht> pus. To do this by means of the a~pirator or the trocnr and canula 
gins temporary relief', but does not cure the disease, for wliich more ctlicicnl ml'a~ur~!'I are 
required. For my own part I helieve tlwt when pus so presst'S upon the lun.zs and rnlfT
fcres with the respiratory proce!'s as to call for surgical intcrforence 1 the pus mu~t IJe let 
out, by means of' a free opening, the opening being large enough to permit of tl1e free 

~r:.~\~~.i~~£i~~;i~~'~::i,:~~ ~;~~1?2~~,~l~;,,:::~!:~~~£:~~.ri::
1

~~·c~~~.~~Ji:;~:;',!~~~i~!:~~:J~~; 
treutment of cmpycma. Dr. Goodtellow and J\Ir. De :Horgan Imm bet>n tlwir ch ief a(h-o
cate8 in this country, the lattt!r i;.urgeo n passing tht: perforntcd indin-rubbcr tul>c through 
the canula ui on n. long iron probe, and bringing it out of a second opening in Lh e lower 
and posterior pa.rt of tlw ('hest, this second openinp; bci11g made with a scalpel upon the 
t'Xtrc·mity of tile probe pri:i:sed against tl1e lower intercost:Ll space. Tlw perfornkd lube 
consequtntl y I asses us a st·ton through the c hest nnd allows the frt>e escape of any fluid in 
its caYi ty. Tliis operation, however, has its da11gers. l\ly friend Dr. 8ut1on infilrmccl me 
of a case in which it was pn'.'ormed IC>r empyema a.ncl pneumothorax, and, n. few days 
after, emphysema appeared about the wound, wliich spr!!atl. O\'el' the wholt.:: body anti. 
destroyed life. 

I ha"e ne,·er adopted this prn.ctice in the way here detniled, being sntisfied with a free 
opening in10 the thorax, either with a scalpel or large trocar and cnnula, and the sub.:ie
quent introduction of a drainage-tube or elastic catheter into 1he thorax, either through 
the canula or ollwrwist•, and the subsequent daily washing out of the ca.Yity with a solu
tion of iodine i or, subaqueous drainage may be employed . In 1\lay, 1875, I followed the 
former practice in the case of a gl:'ntkman, a•t. 37, whom I saw with Dr. Howlaucb, of 
Carnmrtlien, nnd drew oft tl1rce quarts of pus from his h·ft chest through a free opening, 
and subsequently pa..-:sed a tlrainnge-tube into the cavity. Jn three months, connile:\<:l.'nce 
l'llSuecl, and in another month lie was quite well, the lung on the affcctetl ~ide h<wing 
expanded. lncleed, I quite coincide with Dr. Goodhart(' Guy's llo:;p. Rep.,' 1877), that 
1 • if drainage is decided upon nothing s hort of perfect drainage is safe for the patient;" 
and to tliis end 1he OJ ening into the thorax must be free, and the c:wity of the chest kept 
well emptied eit l1c1· by irrigation or by what lms been descriUcd as subaqueous clrainnge, 
which should be carried 011t as follows:-" Having d<.>termined on the spot al. which punc
ture of the chest is to be made, a trorar aml canula are taken, the bore of' which is about 
five millimetrt'S. A l1:ngth of several feet of Llack or red india-rubber tubing, which will 
slip easily through 1he cunula, is placed ready at liand; the che:,t is then tapped and the 
trocar withdrn\\'11 1 nntl ns the fluid comes in full s1rcam by the canula, the india-rubbcr 
tubing is pushed along the latter imo the chest as far as neeesi:;ary-usually four or fh·e 
inches. The cnnula is then withdrawn o\·er the tube, len,·ing the one end of the lauer in 
the chest, while the other or free end is kept under water by the side of the bed. The 
tube them acts ns n syphon." 

This plan of drainage is not, howe,·er, very complete, for out of 30 cases in which it 
was emploJed, as reported Ly Dr. Goodhart, in l~ impcrftct drainage had to be recorded; 
und as this is a metl1od which professes to drain away pus, it cannot lie i:;aicl to li:t\·e pro,·ed 
succe~sful. 

In young people wherf' the ribs are elastic, good l'l'SUlts may be looked for; but in the 
old, where the ribs arc rigid, no contraction can be i:!xpcctctl. 

TIIE OPERATION. 

In tapping the cl1 est the following points should be observed-The ni11th intercoslul 
space should he chosen jwa in front of the angle, or the se,·enth midway between the 
sternum :\nd the to.pine. This latLer spot can a lways readily i..le found hy drawing a line 
with a !itring round the body 011 the levd of the nipple, and midway \Jct ween the slernum 
nnrl to.pine, this line will cut the proper intercosttLl space. At this spot clo~e to the lo\\'t:r 

~~blj ~th~·'~~~\i i ~l~;:i~~esl:~~~~r b~n~a~=n~!;~:u,~:r~!1:c1s~~1d n:~\:~~~\\L0:·1i(~11 1~ l~\'~~~d~~:<~•;l 1~~11~ 
trocar ns ~oon as it has perforated the chest should be withdrawu, the canula Leing pu-.ht'<l 
more Lome. ""lwn tht.:: operation has been performed for nir or scrum, a small_ instru
ment should be employed, and great care used to prl!\·ent 1he admi~:;ion of air. For thi.s 
i:11rpot<e tht're is no !Jetter instrument than the pnt!umatic n:spira1or of Dr. Dieulafoy, or 
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one of its modificati on~, and Dr. Bowditch, of Boston, Fnitcd State<;, a ~launch !lupportcr 
of this practice, reports(" Practitioner,' April, 1873) that durmg twenty-four year.;:, and in 
270 operation~, he had IH'Hr ~cen any injury done by the a~pirator. A~ a snb.5titute, one 
of thf' r:rnulas may be u~ed fitted with a stoptock or \'ahc to pre\' t'lll till' ailmi~;;;ion of air. 

'nicn tht' chest requires opening for the d i schar~e of blood or pu>:, it ha.;; been alt'cady 
ft!'.;:erted that a free in ci~ion or a large canula should be re:-;orted to. I prefor an inci;;;ion, 
and make it lnrge enouf!:h to admit my lit.tie finger, and .;:ubsequcntly, a large inclia-ruhhcr 
clminnge-tuhe. Trou.;:<;t•au !ltrongly adYiscs the oprration of tapping when serous effm;ion 
fills the cavity, ai;; indicntc<l by nuscultation and percus.~ion; when oppres~ion of breathing 
also exist~, it may be urg-ently neeclecl, but this oppre;;;sion, add;;; lie, is one of the mo:.t 
deceitful of sig:n s., and its nbsencc ought not to inspire too g reat a. fC'cling of security; as 
by refrai ning from interference we run the risk of los.ing patiC'nt~, when the oper:ition 
would as.surcdly have saved. In empyema he fix<·s in the canula and dr<\ws off the 
fluid every twenty-four !tours, injecting the chest with a solution of iodine, one p:1rt of 
the tincture in six, every two. three, or four days. 

It Rhould , however, be recorded that sudden death has taken place after thoracentesis 
for pleuritic effusion or cmpyema, nlthough cvidenct is wanting to 1n·o\·e that any distinct 
relation exists between the operation and dca1h, since cases are on record in which sudden 
death ensued in tlu• normal course nf cases of pleuritic cffu;;;ion. Trous.>:eau has recorded 
examples of the latter kind, ant.l Drs. Cayley and Broadbent of the former. (' Cl in. 
Society,' 1877 .) 

..-\.l'~lEA 1 OR SO-CALJ,£0 ASPHYXIA. 

Death from asphyxia, in the common acceptation of the term, means death from eitlwr 
the cessation of tile respiratory process or the want of the ordinary rei;;pimtory medium 
(oxygen), the heart ceasing to a.ct after the cessation of the re!:lpiratory process. Etymo
logically it means an absence of pulse. The more eorrect term is apnrea. It is caused 
by whate\'er interferes with the admission of air into 1lte lung, by Ruch acts as drowning 
or hanging: by di>:enses that merhanically blork up the air-pasi;;age!:l, or excite spac::.m of 
the laryllx ; by any external or internal condition of the thorax that prevents the admi~
!lion of air into its Ca\' ity or interferes with its expansion; by the want of the respiratory 
medium or by the inhalation of toxic vapors. 

Under some circumstances, the asphyxia is rnpi<l or acute, in others, chronic. In ac
cidental cases, it is chiefly the former; in cliscafl.e, the latter. Jn brJlh, however, the 
result is the !:lame, the blood not being decarbonized as it should be, aucl what Dr. Cleve
land has rightly called earbonremia ensues. Special symptoms may deptnd entirely upon 
the nature of the asphyxiating cause, but the ultimate effCcts are the same in each. Jn 
nil, whether slow or rapid, there is congestion an<l lividity of the face. Jn all, the heart 
continues to beat, though laboriously, after respiration ha~ ceased, the action becoming 
gradually less cli~tinct till it stops altogether. Jt is possible for the heart to continue i 1s 
action from two to four minutes after the last respiratory effort. 

After death, it has generally been thought, the cerebral ressels woulcl be found gorged 
with blood. Ackeman ha_.;; shown, howe,·er, that this condition is prest:nt only when the 
head of the subject has been kept lower than the rest of the body, and that de:\th by 
suffocation is always connected with an exsanguine ~late of the cerebral vessel~. The 
right side of tlte !trart and great vessels will be full of black blood, wliil,c.;t the left ,c.;ide will 
be found empty, and the whole arterial blood will be, as the ,-enous 1 of a <lark color 
All the abdominal viscera will be engorged with blood. 

The lungs, in cases of hanging and mechanical obstruction, prei::ent no character istic 
appearance, but in those ot drowning they will be more or kss filled with waler or the 
drowning medium, and incapable of collapsing, and will feel heavy and cloup:hy to the 
touch . The air-tubes, moreover, will be choked with a san ious foam composed or blood, 
water1 mucus, and often foreign matter churncJ. up with the ail' of the lungs. Fl"othy 
water mixed with bloorl will also pour out of ally i;;ection of the lung. The"e points were 
clearly stated by the Committf'e of the Royal l\Ied. and Chir. Socit:iy on suspun<ling ani
mation, rmd recorded in the 'Transactions' for 1862. 

DROWNI~G. 

Jfow long a h11man being may be under tcater, and yet reconr, is an importnnt <}llPS 

tion, but the ano;;wer depends upon mnny consideration«. Dr. SancleNon bclien.; he hns 
demonstrated Ly experiments that in animals the duration of life turns upou the amount 
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of air confined in the chest at the time of immer~ion; that when the animal on im1m•rsio11 
fills its cht:st with water by an inspiratory effort, death is mo:,t rapid; but if the che:-;t be 
full of air at the time, and no such inspiratory effort tahs placl't lifo ma.y he prolo117e1l 
for sen'rnl minutes. The occurrence of syncope at the momt>nt of imrner:-;ion, whether 
from fright, shock, or previou:;:;. injury, is consequently a happy accident, the respiratory 
act being m:\lerially diminished by the syncope. "Jf a pN~on IJc completely submerged." 
writes Dr. "r· G. Harley in' IIolmes's System,' "and the entrance of water to, and exit 
of air from, the lungs not prcn·nied, we bdieYe that rCCO\'Cry would be impossible after 
two minutes. On the other hand, if the air-pa.~5a~t·s were clo:<r<l against the entrance of 
water, and tltf' d1cst kept full of air, we see no reason for thinking that n. human being 
would perish either more ~lowly or more quickly than a dog plare<l under similar circum
stance:::, namely, in from four to five minutes." 

Dmth by strangulation is due to asphyxia alone, and, as a rule, is homicidal, bdng 
consl'ftllently often compl icated with other injuri<•s. 

Death Uy /l(mgi11g is of a mixed form; since in nrldition to the strangulation by the 
cord, there is tlie added tmction on it by the weight of the falling body. 

Hanging causes death, according to Dr. A. Taylor, ·'commonly from apnren. but some
times from apoplexy, caused by pre:::sure on the ju~ular \•ein, being preceded by convul
sions, often las.ting for many minutes, but in n.11 probability not accompanied by more than 
momentary pain. Occa.;;ionnlly there is found displacement or fracture of tile first or 
second of tht' \'ertehr:c, wilh comprc~sion of the spinal marrow. This cause of death is 
only likely to br ob:;encd in corpulent or hea,·y per~ons, when a Ion~ fall is allowed by 
the cord, and is i::eldom met with in judicial execution,;." This latter fact is supponed Uy 
the observations of Dr. Barker, of )[elbourne, who informed Profb:::or Haughton, of Dub
lin, that in fifty.four po~t-mortem examination.:; of criminals hanged according to the old 
or H ::;hort-drop" syst<.•m, in not a single case was there dislocation or fracture of the neck. 
ln the following plan, howeYer, introduced by Dr. Barker this dislocation was the rule. 
Dr. ll:iughton quotes his wortls ('.l\lecl . Times and Gaz.,' June 21Rt, 1871): "1 have the 
knot put about two inches from the spine, so that when it is tightened by the weight of 
the body the knot comes on the vertebr<e; by the foll the body has an impetus forwards, 
tl1e resistance being at the beam to which the rope is fo-;tcned. The knot acts as a fu\ . 
crum to push the head forwards. By this arrangement l haYe found in all cases there was 
a cli~location anti fracture of the cervical spine and prcs~ure on the> cord, laceration of the 
muscl<'s of the larynx, and generally frn.ct.urc of the hyoid born~, death being alway.s sud
den aucl compkte, no long drop is required." To the lrish and American long-drop 
system there ;ue gra\·c objections. ' Vhen the cord is crushed, dl·ath is instantaneou~; 
when not. so injured, life may be prolonged for minutes, rnmally about three ; but there is 
no evidence to bdie,·e thnt the period may be extended to ten. Conscious life, under both 
circumstances, probably is soon lost, rarely extending beyond the tl1ree minute.;;;. 

""hen the cord is not injured, Taylor computes that lifo may be rc:::torcd after fiye 
minutes of suspension, and Tar<lieu, an eminent French writer, giYe:s a similar period. 

T1U:AT:'ifE~T OF APXCEA OR ASPHYXIA. 

All ob~truction to the passage of fresh air to and from the lungs is to be at once, so far 
as prncticablc, rcmo\'ed, all froth and mucus to be cleansed from the mouth and noslril!;, 
and all tight articles of clothing to be at once taken away from the neck and chest. In 
slight cases of temporary n1111cca the treatment is as in ~yncope: dropping tlte head, which 
i::.hould b<' low in all l'ase8, a da;;;h of cold 1 or altcr1mtely of cold and hot water to the face, 
or a ,;marting ~lap upou the epigastrium, generally sullicing to revi\"e the patient. 'flu.::n 

th~'ll;~·o~~~~l~~~;~('~f- t~1;.11 i/~~ii:~ll \~;;~::·1~~:?~:1 8~,~Z1\1~~~ 11l1~l:.~ ... ~~~~1\~~~:~~~~;~1~1 in use arc those of 
1he late Drs. M:m•hall ll all and 8ilvestcr; but I IJl1lieve the bc!'t mc1hod to be Lhe one 
more recently advocated by Dr. Benjamin Howard, of .New Yol'k . This "direct method.'' 
at> tlie author calls it, wai; fir.-.t published in the form of a prize ('$i;ay by the .American 

~11:,~/cr if~\S~~.\:~1~018e\'.~i~:~ ~ll(~l'~\ t~Sas,~~~~; ~~~·i~~~~~1:·'~ l'!? ~ ~~k ~-~~i~~d f t1 :~~e:n~~~~1~;; 
l'implc and eff't-ctive, and is to be applied in the treatment of the drowned as follows, the 
rule::; ha\ ing been drawn up for me by Dr. Howard:-

Rn.i:: 1.-F'on E.1ECTJOX .\ND Dru1NAGE OF FLt'rn,:;., &c., FHO\I TnE STo~ucn A'.'D 
Lt;NGS. Position of Patin1t.-Face downwards with forehead rc,.;ting upon the forearm 
or wrist to keep the mouth from the ground, and a hard roll of eloll1ing bt!neath the epi· 
gastrium, which should be the highest point, -.vhile the mouth is the lowest. (Fig. 318.) 
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Position mul Action of Operntor.-"?ith the left hand well spread out upon tte base 
of the thorax to the left of tlte i-pin<', nncl the right hand upon the :-pine, a little bclo1" the 
left, and 0\'1•r the lower part of the stomarh, 
the 01><;rntor !<hould with a forward motion FIG . 318. 
throw upon them all the wc:ight and force 
the ng<· arnl "ex of the patiC'111 will ju~tity, 
ending this prc:->:->urc of t\\O or three seconds 
with a ~harp push. which hl'ipi< to j1,rk him 
Lack lo tlu_· upri~d1t po,.,i1io11. And this 
mon'ment f;.hould be n·1watl'd two or three 
times, accordin~ to the 1wriod or submer
sion and other indications. 

Hl'LE 2.-Position of Operalor.-In a 
kneeling posture, a.'1;tride pati('nl's hips. 
His h:mds upon thC' chest., so that the ball 
of each thumb and little finger rests upon 
the inner margin of the free border or the 
cosial cai·tila:res, tlic tip of each tllllmb 
near or upon the xiphoid, and the fingers 

~:1~1~~i;;~t~l1~l1:·i1~~;·1;~·1~~~011:~::;1~ ti~e\~:_~~~\Pi:~~~~r I~~1~~~;,':~~- fi~~1~:1J,.~,~~~;;~ki~s~·~1~~~ 
of Patient.-Hip or :;trip clothing from the waist and neck. Face upward:-.; shoulders 
~lightly declining on.'r. llanl roll of clothing placed beneath thorax i the head and neck 
bent baek to tll(' utmos1. with the hands 
on the top of the head (one twist of Fio. 31&. 
handkerchief around the cro~~cd wris1s 
keeping them there) (Fig. 318a). 

'Jl1e OpPrator pres-;ing upwards and 
inwanls toward~ the diaphragm, u~ing 
hi~ knet•ii as a pi\·ot, and throwing his 
weight ii-lowly forwards two or three 
se<:on(b, until hi:; face almost toucl1es 
that of the pntient, ~hould end with a 
sharp pu~h, whit•h hf'lps to jc1·k him 
back to the cn•ct kneeling po.,ition . I le 
shou ld then r<•st thre<' !'l'COnd..-, and re
peat thi~ bi·llow..--hlowing mon.'.ment as 
before, eontinuing it at tlie rate of seven 
to ten tinw~ a minuie, taking the utmost 
t'arc on tl1P oceurrentc of a n:1tural µ;asp Artificial r~11 11iratloo by d~rt'ct method. 

gently to aid and de<'pen it into a long 
hrcath until n·~piration becomes natural. 'Vhen practic:~ble, the tongue Rhould be held 
firmly out of one corner of the mouth with the thumL and forefinger armed with dry 
cotton ra~. 

A,·oid all impatient \"Crtical pushes; the force upward and inward must be increased 
gradually from zero to the maximum the age, sex, &c., may indicate. Abandon no case 
as hopeless within an hour's useless effort. 

In t/u• applicatio1i of tliis met!tod to ccises of slillbirt/1, the child lies along the left hand 
of the opt·rator, the ball of whose thumb takes the place of the hard roll of clothing :;een 
in Fig. :J l ~a. Over tliis the shoulders decline, the head falling b:ick with the arms, if 
c·o1wcnicnt, on either side the face. The buttock and thighs are supported by the ope
rator's finger~. 

Thus the operator has 1he prominent 1ittle thorn.x completely witl1in the grmip of his 
right hand wilh firm countcr-p ressmc behind, enabl ing him to apply, locate, distribute, 
direct, or nlternate his pressure as he pleases. The adnmrages Dr. Howard claims for 
thi s mrthod over otlwr method~ are-I st. It provides for ejection and drninag:e of fluids, 
&c., from the stonrn.{'li and lun:?;s:;, nnd in such a way that each motion for t•jection induces 
an altt>rnatc in.:;piratiun . 2cl. lt cxdudt•s the tongue from the pharynx without manipu-

~~t !f1~· na~-~;. 1 
t .r,~~·.u ~<;~ i ~1~e1:1~1~~·~ ~~~1~~~~1; 1~::l~~1~: ~;~;~c~1 ,~0~~;cZ 1~r~';.~l't~~:1~~~~'l .1 110.5 ~:;Lt~~ 

obtnins a more g<'ncral t•xpan:iion of the thorax. hth . ]t cffoct!'i a thorncic compre:-;;;ion 
which is more complete, bcth'r distributed, directed, and regulated. 7th. It is done by 
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one per:;.on, and can be npplif'd instantly on the i;;pot wherever the patif.· nt i~ found. 8th. 
It is more ca!'li!y under;:;tood by the illiterate, is less fatiguing to the operator, and is free 
from llllllf'CC$Sary motion or ,·iolence. 

""hen. re!l;piralion i.:i re-estal;lii;hed maintain the trmpcraturc of' the> body by friction, 
warm blankct1', :111d whPn possible by warm '''nter (IOG° F .), or uir bath, keeping the 
he~ul whNe a circulation of pure air may be maintained. A~ soon fLS the p:\tient can 
!Swallow g:i,,e w:u·m milk, beef tea, tea or coffee. with a tablespoonful of some spirit, or 
these may be in,iectecl by the stomach-pump. ""\Yhcn rcspirntion is restored put the patient 
into u warm Lu:d, with hot bottles io his feet, and encourage !'lcep, but let him be watched 

~1\tf:\~~.:i!' ~;~r~l~~:~~y r~~l~~~.~~~~~:~1gb:p:~~~1~p~yl~~~ s l iali1\~~~\.~.1:~1;~01:1t~n~f:11~';:~~el~l:~1~ f~t~~~ 
spiriws ammon ia:: aromatieus. 

SUB.GERY OF THE URINO-GENl'l'AL SYSTEM. 

CHAPTER XX. 

DISE.\SES OF THE KID~EY.-STONE.-'.\'EPllROTOMY. 

M a lfor mation s of the kidney haYe mor1~ seicn1ifie th:rn surgical interci!-t, yet 
they may have au important surgical bl·aring, for when a11y accidt•nt from external ,·io
)cncc or internal irritation happens to a single or impcrfl'ct organ, the lite of a patit~nt is 
more likely to be jeopardized than when it is normal. Jn a tase recorded in page -133, 
this fact was illul'tratcd. When t\ kidney is single, if is u::;ually largt•, aml sometimes the 
form of a horsesliol'; when it assume!'! a central po~ition 1 with the eonvt::xity of the curve 
downwards, it may be l'(•garded as a doub le organ, the \1Csscls cnlt'ring from ahO\'ll in their 
normal way. A kichwy m:1y also hold a position n(•arc r the pelvis, or e\·en lie in the 
prh·is 1 and when loo~ely connecte(l, it may appear in the :\lldoml!n as a mo,·ahle tumor. 
At times the a<lult kidney maint:iins the lobulated ch:1metcr it po~sessed in fcct:i l life. 

The diseases of t h e kidney are genernlly regardl'll as belonging to the physician, 
but l nce<l hardly ad<l that a thorough knowledge of renal patl1ology is as requisite to the 
sur;,!t·on as it is to the medical practitioner, for, wit\10111 Ml('h a kno,,Je<lgc, he will be 
unable to recognize the different conditions of the urine with it:-1 dc•posit;;, and 10 appreciate 
their significance. J le will al~o be unfit to dcci1lc upon the propriety of an operation of 
expediency, or to untler~tan<l the ri~ks of one of nce<.·:'~ity; for the cxiHenc-c of kidney 
disease, ns a rule>, is enough to debar the surgeon from performing any operation other 
th:111 that. rcquircJ to s:n·e lifo. anti in such operation~ it l'l'llllL•rs the progno~is most 
unfiwornLic, since it is well known that the chief cause of dt•:.uli after oper:uions is kidney 
disca~e. and the worst forms of the disease are unilouhte1lly due Lo calculous affections, to 
v<:~ical and on·tlirul mis;chief. 

In ull cast's or opemti\e s;urgcry the condition of the kidney, a.s recognized hy the 
urine, shou ltl Le mad<.· out, and in disease of the urinary organs a most careful examiaa. 
tion is equally required. 

NEP llHITTS. 

111flamma1.ion of !he kidney a!'socinte<l with suppur:~tion of the orgnn has long been 
re('ognizctl as a common consequence of the ob:;trnctive dii't:n~e of the minary passages. 
But it may ot•cur as a conse<1uence of local injury, or as an acute a11:wk upon a chronically 

;~~~:~~et:o01fi~:~i1 ,'!: :~I i~~:~::q ~;~n~~e 0~ i~f~~;:~tfi~l ~\1~~rt:t~~;::~l~/ ~f~sl ;:~'0s;~<.:?ti ~~n~~~:~ ~~a~ 
structurt> of the organ-in consequence of some local soun;c of irriu11ion in any part of the 
urinary pa.~~ages. Bright's cli:-ea:se by it~elf' is not a suppur::Ui\•e cli~ea~e. Suppurati\·e 
nephritis may occur as an acute aflCction, or n~ a c/1ronic though more frequently as an 
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nrute 11pnn a cl1ronir. After death. a kidney thus affected may appear enlnrged, with its 
sub:-fanrc more or)(;.;..; filled with suppurnting r~n~itie:;;. "'hen the inf\ammatory action is 
confi1u:d to the mucous lining of the peh·is of the or~an, it is called 11 pyelitis." At times, 
tlu· kidnc·y i:-; a nwrc cy:-.t or shell containing JHl~ and broken-clown ti~~ue, and, in extreme 
ca"'I'"', 1lie kidney and parts around form one large suppurating c~wity. This result is not 
mn· a.;;, n C'Oll"l'CjllCIH'(" of the brrnkin):!: up of tubcrculou:S maller. 

Symptoms and diagnosis.-When afier a.n injury in the loins, or in the course of 
some olJ~tructi,·e ,·e;.;ical or 11rl'1hra\ disea~l', or culculous attection, a palicut is seized with 
rig:or"'. sen•re pain and tcndcrneso:. in tlif' lumbar region, ft:brile disturbance. nauE:ea, \'Omit
ing-1 1'l'anty, hi~h-l'oloi·ccl, and poi'sibly bloot.ly urine, and irrilable bla<ldl·r, acute nephritis 
nmy be su:-;prclCd. " rhcn rigor$ recur frcquc·ntly and there id :;;upprcii~ion of urine with 
rl'nal en.sis o r pn$ in the urine, suppuration of the organ is to be cliagnoi:ed; and, when to 
tliesc ~ymptoms l11'l' a<ld<:d se,·ne depression, ana«arca, and bra.in :;;ymploms passing on 
to coma, u1wmic poi~onin~ may l'afely be expected. 
Thl· more free blood-c<'lls there are in the urine the Fw. 319. 
gn:Mcr are the probabililics of renal hcmorrl1ag:e; 
the more pus, the greater the likelihood of renal 
di~<'a.;e. 

Bul chronic nephritis i~ a more common 
afii·<·tion than lh<' al'llll'; i1ulccd 1 unle~ from :icti
dt<nl, the aC'ute i~ ~enerally a sequel to the chronic. 
l\idnry dii'ense is a common consequence of long-
8tanding or neglected bladder or urethral mischief. 
Whf'n a. :-tone has exi~tt•d for any period in the 
hl:uldcr, nnd htLo;; set up inflammation of that oqran; 
whL·n from pro:-tatic cli.:.t•al'C' th<' l'amc result enl'ues, 
or wht•n from striC'tmc the bl:ulder, ureters. and kid
m.·y~ ham LN•n sulJjeC'tCll to the irritatiou and its 
con,..1•quences of distension from retained urine, the 
urtter:-:; become afll>C'ted from the extern•ion or mis
cl1i(•f from the bladtkr, then, too. the pdvis of the 
kid11ry1 and sub:-.cquPntly the sec reting structure of 

~1:.~ 1·~ i ~·;~~ ~ 1\~~111~~ 1 
;; ~·j~~t at~ ~~1~ e;: 1 ~~ ;~;~~n~~ ~·f ~,~:1~ :.l '~ ~~!:~ 

pura1ion of tltc wholL• urirnu-.v pa~::;af!,l'S may lie founrl 1 
the• Lladdl'r may lie ('nonnou~ly thickened :rnd iu
flanwd; the nretc•rs dilated, tortuou~, thickened, nnll 
suppur:iting; the pelvis of the kidney expanded arnl 
fillet! with pu1'1-H pyelitis"-:rnd tiH" kidney it;;c\f 

~~09·~ or le:ss undergoing disorganizing changes. (Fig. elf~~;~r':r:~h~~; 0~~1:;1:~t~oi~hl•~dr:r~i:t~-;;~~~ 
The ~ymptoms of changes such as these are not Guy':i Hosp. llu•. 

very definite. ln al1 lonr1-standing examples of ob-

~11~~11~1~;c~l ~~1~~;~~:y 1~~:!~f:~.~::~1/0,~~~~e1~fb~::~~1~/~;~n~~o~~1: 1~~:c(1\~i~~k::f :I ,~1:e!~1 t~~ ~:~~,~= ~~ 
n\1Juminou5-, pale colorctl, and i"moky, or tinged with blood; when it contains pus in su:s
pcn~ion, varying in quantity at different times, or :shrctl:S of lymph; when a Uull aching 
pain i:; present in the loin~, shooting round the liips into the groin and down to tlte tl'sti 
ck~. and, when the cligesti,·e organs do their work bailly, and slcl'p is cliflicult to secure or 
su1wrs(•dt•cl by n general drowsiness. 

ender the$C circumstances. chronic kidney disease may fairly i.Je diagnosed with Or 
wilhout suppuration in the organ or around it. 

" ' hen anasarca :::cts in, or brain symptoms from urmmic poisoning appear, t he diagnosis 
isrll-'ar. 

an~\, i1 ;~~:.l.:~~~~i"s o ~\' r~ 1 ;.~:~ :1·;~: t '"~ :~~~1 ~~10,~~ a ~~1~u'~:~/i1o 1~~ i~i~ ~ ~~; 1~:11: ~ i ~ ~~n~~il;o ~~~1~ 11 c;:e~,~~~~~~~ 
~~,~;;:~:.~· i~,~~: ~.i,;g i ;~;~~~.:~1t~~t.ua~~11110:~ ~-~~~~n~1~~:co1~ i 1::~~r~~:~' ~i;:::~~.:~.~~n~~~Ict ~~ t 1;:~~~es;r~ii~1~;! 
quantilit'8 of pus takt·~ place, with relief to the loC'nl :::y111pto1m, it is probable tl1at the 
nh:->t'l':->S l1as dii;L•harg-e1l it:::clf throug-h the ureter; ,,·hen the lumhar pain hecome,;; more 

~::.~~:~·1,e t ~;~~ 18~~~!1 ~11:.~t:~1~:~ ~~~·~~~ ~~~~ln~:t~~1 i.:~~~\· h:~n~ci~~:;r:~~~~~;~ 1i1~o~~a ~ i:: t~:~ ::.,\~ 
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through the loin cxtcrnnlly; nnd cru:es :ire on record in which, n.ft('I' tlH' 1li:-ochnr~c of the 
nb~ce,.:-; by natural or ~urgicnl means, a. rrC'o,·ery has en-;u<.•(I. lndccd, stone,; ha.\'C been 
cli::.charg-C'd from the kidney in this way with a. µ-ood rc;;ult. 

Renal ab:;CL";:<:c;; nrc, howcYer, prone to make tlicir way through the di:lphra~m into the 
lung or into thf' colon. rare cases being recordt:!d wlll'l'C thry burrowed downmml;; anti 
nppcnrcd below Poupart'il ligament, or in the p1•h'i!:l. In the"-C ca"e<:, the i-ymptom~ ~imulate 
spinal cfo•Pasc, the thigh hcing flexed upon the pelvis: this 1:<ymptom too, nttcnrled witl1 
lumbar p:\in or 1cnderne5,.;1 is Hry con~lant in nephritic nbsct•:-o<:.. Dr. llowditch, of' Bos
ton. wa!:i the first to 1lraw at.tenlion to the fact in 18G!J and 1870. 

TREAT'rnXT.-"'hl•n acute nephritis originates from a blow or from the irl'ita.tion of a 
rtnal calculu>;, compkte l'e."t in the horizontal po~ture in a warm bed i8 ab:;olutely e~,..L·n-
1ial1 with mill.: diet and the moderate U!iC of simple dilucnts as milk nnd water, or barll:y 
watPr. l'oppy fomentations to the loins n\ways gi,·c comfort, and, whl'n the p:iin i~ 
i;:enre, leediing i.s beneficial; cupping has l.ieen recommended, nnrl is practised by .-:ome. 
The bowel:; should always be well cleared out by ~omc simple nwdicinc !'Ucli as ea~to r oi l 
or an enema. ;\\I medicines that act upon the kidn1·y as ~aJines or turpt•ntine, all 1::x11.:r
nal applications sucli as bli~ters, should be carefully avoided; :wd for this ~ame re:.~on 
stimulants ought not to be gi,·cn . 

The action of the !'kin should be encouraged by ouliiidc warmth, and the hot-:1ir !J:ith 
or 8t£>am ha.th applied to the patient in bed is a valuaLle nwans to this end; a hot hn.th is 
a. ~ood :-nli:stitulc; while calomcl nnd antimony cannot be J'(•commendpcl. 

"·hen the ca;;c p:i ... RCS in10 the chronic srngc, counter-irritation l.it•comes of value. and 
as this cannot he obtainrd by means of l>lister~, 1'ince c:in1hari1lcs act~ powerfully on 1he 
kidn<:ys. mu,;;tard may l>e employc<l, or a piece of lint satura1t·d with a mixture of chloro
form and alcohol applied to the loin nnd co,·ercd with oil silk. Dry cupping, a.l:;:o, is of 
great rnlue. 

When acute nephritis !:mper\'enes upon the chronic form the result of long-standing 
di::iea:-c of the urinary organs, or, after operation, the whole aim of' practice mu"t be to 
soothe, rclicn: pain, :mcl kl'cp lifo going. :Xothinp: like mechirnical interference with th~ 
urinary pa.si;;:igcs mu:;1 be tltou~ht of. Retention of urine toihonld, of course, be rclil'rnd, 
but the utmo:;t gentleness ought to be employed in the manipulation. Tht•:se cases are, as 
a rult>, \'l'ry hopclc·ss. 

In chronic nephritis tile result of local disease, there can be little doubt that the be~t 
practice is the removal of' the cause. " 'hen a stone in the bladder has set up tfic mi~chief 
it :;;hould lie removed, and by that mode which irnluces the least local irritation. \nurn 
a stricture of the mctlira has bl!en the cause, it should be dilated, for as long a . .;; the local 

f:u~~~. o:~~~~ <~:.:.~;~11; 1 ~~;~s 81~~~~e~1~1~e:Jn~a::n~:t l~)~k~~l :~;~~~ 1 ~~:~:e~~- 1~:t~:l~~~~~~s bi;1 kt~~~)i ~.~Ii~~~ 
patient quiet. and administering soothin:z l't!tnctlit";:; tlie alkaline pota:-;h salts being prc
scril.icd wlu:rc tlw mine indiC'atl'~ uric-acid ealc:ulus1 aud the mineral acid.:' when the mine 
is pho.-;phatic. The rcmornl of the stone by operation may aJ .. o be cntertainecl. 

When ::mppuration of the kidney takes place, with or without a calcuhtR 1 and any exter
nal e,·idenee of the ab:sce.:'s exists, an opening !'hould be mntle; 1ho11gh ii is a moot que~
tion with surgeon~ at th~ present day whether it is not Letter practice to anticipate this 
pointing liy an early inci:i-ion. 

'\Tlien the urine is full or pus, the preparatiomi of lrnchu are of undoubted rnlue, and the 
mineral acids or the preparations of iron of' use . 

'rarm baths and diaphoretics to induce free aC'tion of the !=kin, :md by these means to 
relie,·c the kidney, with a supply of simple nutritious food and stimulants on ly when abso
lutely requirl'cl, make up the treatment. 

Perinephritis is an allCction that must be rf'cognized, and, altho11gh it may be more 
frequently founJ i11 conncetion with suppuration of' the kidney, it is at times independent 
of' it. It is indicawd by a sudden pain in the loin, fe,•er, nnd ~ubsequent ly litmbar swell
ing, willi frequently U'dt•ma of' the integumeuts of the loin. The pain is at times constnnt 
nnd persistent, while ;lt otlicr.:; it may appear irnd then di.~-appear for an 11ncertai11 interval, 
to re('ur spo11tnneo11t-ly in all its i'C'n:rity. The urine in an uncompliC'atcd case is generally 

~1~u~~~'e a;~d l!~t ~\t0 ~\\~~t~\l1~~:·e;~;esci::~~1:;·,;1 ~~:~~~11 s~~:~to:111~~c~o-~1:~~le~ll~e~~i1:1t~da~~~l1~1~e ~'~{:~~ 
pleuri!<._v, or tlll' ah~cc>:s may burst into 1he bowel or t'Xtl'rnally, burrowing beneath the 
faseia co\·1·ring the psoas mu~cle and showing: itself in the thid1 or pointing in the loin. 
The surgeon bhould not, howner, lca\·e tltese cases to nature, but l'Ut down upon tlie 
abscess or luml.iar swelling. as in colotomy, at the outer border of thP qua<lratus luml>0rum 
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mu<:::cle. and C\ acuatc thr pus as :;oon as sufficient e\'idcnce cxi~ts of it~ presencr; when a 
good rc:<-ult may be lool..t:d for. (ride paper by Dr. Bowditch, 'Am .. Journ. of ~Ie<l. Sci
ence,' 1871.) 

ILE:\TATURIA 

i~ a symptom met with in many di\'erse conditions, the hrmorrhagr hcing limited or pro-

~;i;~~r ~~~ 1~~:1~' :~';;,~ ~?';~ 1~11~ec~:~~~~::ti~:~'l~i~~l~~~s1 ~:~~~:'Yn~tl:~~ p:~;~11~t:.,~::~g;1~i1~~~~~h~~:~::~~: 
~·~~~. 111~~1~~.~~0,'.;.~1i:~:011:ru~~~,t~;1~abtl:~~~ ~~a~~ d~~~~~~;~1:~ll~~~~~v~;; i~::~~11~~li~~n:':\~C1~~:~~~1~ 1 ~~ 
may likewise follow an injury or disease of the kidney, ureter, bladclcr, pro::;tate, ms 
dl:'forens, or urethra. In surgic:~l practice the hcmorrlta~c i:; more frequently due 10 

some local caui;<.• 1 yet the practitioner should be alive to the fact that it may originate 
from a constit.utional, or the use of snch a drug as 1urpcnti11<' or cantharide~. 

1f' ll1r hemorrhage follow rm accident, the diagnosis i11 seldom difficult, for when after 
an injury to the loin, blood is pas~e<l mixed with the urine, it may he inforre1l that the 
kidney has b<.•r11 injured, nrnl when ~ lcnder1 cylindrical, palt• piPec~ of fibrin are seen in 

t1::~·:·~1~~1::~~l ~; :~·~f1~1 \1:~~:~~·r 1 :~11~u :~~a::~~~l ~~~2.'n cf~·~~~ 1~\~~nk i~!:~eyk ~~:1~i~;~~11,'i~1~~ cl~~:o11iai~li~~~ 
when intimatl'ly mix:C'cl with the uterine, has probably a n•nal origin. 

The p:t'-'"flge of a stone clown 1he ureter is also attench·d by l11:-morrhag1•, which is mrely 
profo:-;c. and is, morco,·er, gcnl'rally accompanied by severe colicky pain shooting tlowa 
the groin and srrotum of the afll·cted side, with a retrnctetl tc.sticlf'. 'nien blood comes 

:~·~;~:to~i~~~;~~~ ~:~·~~~;;:~1!~,~~ 1~1l:~~;~e'\!~1~u~~:t:il111~ 1a~:~~1io~1:~~\~f ~~~~1i~k·;;:1~ a:~l c~l1~~1l~= 
will kwe to be cl<.•t<.·rmined by thr history of the ca;;e, the existence of lumbar pnin or 
tendernc;;.~. and a clo~e examination of the uterine. Jn cancer of the kidney pain rarely 
extends to the testicle. 

Vesical or prostalic liemorrliage, either from injury or clisea<:.c, chiefly shows it:-;elf as 
blood clots mixed with the urine, the former passing eithPr before or aftrr the !alter. 
The blood at fir~t mny fill the bladder; but after som(• day . ., the urine will only be ~taine<l 
with blood . "•hen the clot has broken up mon: or less discolon:d irregular coagula with 
fimbriat<.'d edges will pass with the urine, these coagula being ,·ery characteri~tic of bloo<l
clot. They may pa;;s per m·ethram as rolled-up mao:;scs, but, when tloaicd out in waler 
will present their n:ituml shape; blood that h:ts been retained within the bladder for any 
time will impart to the mine a porter-like aspect. 

When blood flows at the end of micturition in .:;m;ill quantitit.•s, squeezed out, as it 
were, by tit<.• bln.chler, a calculus or prostatie disease may be suspl'Ctcd; \Jut the :<:11ne 
condition is al:-;o O('t·asionally met with in the irritable bladder or gonorrhu-:a, or, after thJ 
p:ls~age of '• grnxcl." 

\\'hl'n a cancer of the bladder or prostate, or a ,·illons growth exists pieces of broken 
up ti!'"ue ma.y be dcwernd by the microscope in the bloody urine. Jn these cases:, too, 
the htl•maturia will be intermittent. 

Urethral /iemorrlwye.-When after an injury to the perineum or pelvi.", or a sudden 
mu.:;cular strain, pure blood flows from the urf'thra, unmixed with urine, urethml mischief 
may be suspected. 

Urethral hcmorrhng:e irrespectirn of injury may proceed from a chancre, nn acute 
gonorrhoca, or nn impacted stone. It may follow O\·er-exertion, or the straining asso
ci:itccl with retention of urine or sexual intercour:'e. Jt may likewi1'C take place after 
the forcib le bending of an erect penis in a chordec, or during some sudden muscular 
exertion from a rupture of t l1e vas de!Crens, as poiuted out by 1 l ilton, and. in rare casf>s. 
it mny occur without :rny known cause, the hlood flowing from the 1wnis unacco111pa1Jied 
by any symptom of disease. 1 base re!:ordcd two such cases (' Clin. Surg.,' Cli<li>ter 
H). 

llrcthral hemorrhage as a result of cathetcrism is also common, and may be caused by 
the introduction of :o:omc foreign body into the urethra. 

It should be rcmcmbf'r<'d also that bile when eonccntrn.ted, indigo, or otlwr mre con-

:~1it~1~i1:11~sk o~r~!~~ ::.•;:::~;: 1;.'~~::.:!i~·:·o~:~ o1t/il:r~!~:;.i7'a? 0~~n~~~~~·~i:~:•eu~~e:~n~~r~l~~~oo~~i<~s\\~~~ 
~\1~1~01'.~~~~di;. 1>0~~~·:~0~1;:~~o~:~:ier ·~::~s c~~.~11::0;1~,7 ~1~~1~,~e1~1 ~~~~,l:~s~11;:r~:r~,.~::k11~~ 1~~n ~~~~o:i:~· 
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of n crown piece, which had bel'n dre:i.sed with nn oily lotion of carbolic ncid one pnrt tc 
for1y, the black urine appeared after the second drt!ssing, a:;~oriatC'd with hrain symptoms 
and rolliq>se of the general powers, which I thoug:ht must pro,·c fatn.I. The ~ymptoms 
l1owevcr, speedily di~nppenrcd on withdrawing the drug, and a recovt•ry ensued. ln a 
more rt!C'Cnt ca~c, a Uoy ret. D, was unintentionally kept in a semicc11nntosc state for two 
months by the application of' a lotion of carbolic acid (one part to a hundred) to a small 
sore, the brain rcco,·ering its healthy condition on the omi:i.sion of the lotion. The 
poi~onous action of the carbolic aci<l was detected through the urine, which was occa
sionally black. 

T1rnAn1EST.-The diseasP or condition that g-ivcs rise to the blood in the urine 
re11uires treatment more than the• symptom itself, but at tinws, the bleeding is so profuse 
as to threaten life. Hcnal l1cmorrl1agc when profuse, may be checked by gallic acid in 

~;~1L~!~~:in~'·g~·n~~·:~~; ~ ~,1~1{~~lh~~~'\C:d~\i~~{,' ;71~e.t~1\e e~~l'~~;~~' r~~~~cs~ut1 ;~e ~~~i~~~~{ t~11~p~~~:ii~~: 
aLsolute refit in the horizontal position, and cold milk diet being al~o adopted. 

llcmorrltag-e from the bladder, when persistent, may be checked by the application of 
a bag of ice on:r 1lie pubes and to the perineum; by cold or a:Stringenl injections into 
the rectum, with rest and opium, and there is no necessity lo pass a catheter or to inter
fere with the clot, so long as the urine flows and retention docs not occur-the urine at 
the natural temperature of the body being a good blood solvent. A clo1 of blood, when 
batht'<l with urine, Ufi a rule i::o disintegrates in 1he course of a few days as to allow of it:;; 
being passed without help. Any disturbance of the clot when first formed will probably 
rather ll'nd to C'ncour;1gc than stop blect.ling, consequently, no unnccc~sary cathcterism 
should he employed. 

"-,hen retention existR, the symptoms hC'come urgent, and opium administered either 
by 1he mouth, or, what is preferable, by the rectum, fails to give relief, the passage of a 
large-t<izcd cathl'tCr an<l 1hc use of an exhausting syringe. such as Clover in\'cnted for 
use nfter li1ho1rity (Fig. 31 D.l), or the aspirator may he railed for; yet thl'se mea!o;ures 
should only be employed wlicn an absolute necessity exists, and opium in full clos<.'s fails 
to girn relief. 

Fto. 319A. 

Clover'ssyringe,a.slmprovedbyMau11der. 

Urethral hemorrl1age rarely continues for any time. or requires for it~ treatment more 
than refit in the horizontal posture, unle:.s caused by some lacemtion of the urethm or 
more sc,·cre injury. 

ScPPRESSION OF Uim..-i·: 

is the result of rC'nal disease. The kidneys cease to fulfil their functions, a.nd the conMit
uents of the urine being left in the blood girn rise to coma. and po8sibly to convulsions and 
death . l'm·mia or ur~mic poisoning is then sai<l to be the cause of death. It may occur 
at any stage of kidney disease, and not uncommonly follows an opcr:Hion performed on a 
patit•nt the i;;ubjcct of i:;uch an affoction; it is a result to be ta.ken into calcula.tion where 
albuminous urine• exists before undertaking any operation. 

Iii excl'ptional ca::;es, however, suppression of urine occurs when no such chronic mis
chief can he dciectt..·tl, t"Oming on suddenly, as it of'tcn docs, without cause, and lc:\\'ing as 
suddenly without any rea~on. I once saw a musician who sccrc1ed no urine for ::ix1y 
hour:', and then passed what seemed to be a natural quantity; his only other symptom:; 
being those of slight fo\'erishness aud headache. In such cases, the hot air, vapor, or 
warm IJ:tth are 1hc hC'Rt renwdies. 

Stone in the kidney is not an uncommon affection, though generally painful and 
often fatal. When the stone becomes impacted in the or~rn and cea~cs to be morn.blc. it. 
does not give rise to any marked symptoms, an<l, comparatiHly ~peaking, ccadCs to inter-
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fere with life; more frequC'ntly, however , it often excites much ]oral irritation, if not sup
puration. and u~ually kill s by des troying the kidney which becomes a suppurating cyst. 
Small stones nrc con:-otnntly formed in the kidney and pa.1:.sed through the ureter into the 
hhuldc r. Lar~e :s lo1ws may so increase as to form a cast of the pch·is of the ki<lney (Fig. 
336), and a t times attain enormous dimensions. 

The symptoms of stone in the kidney arc, a tendency to rigor, lumbar pain increa~ed 
by riding or any jolting of the body , the pain pm-~ing down the groin into the testicle of 
the affocted side and cau~in~ its retraction, irritable bladder, and blootl in the urine. Dr. 
Owen Hee,; has pointed out the nilue of the tinc ture of ga ll s, added guttatim to the urine 
of' patil'nts who m:\y hl' suspected to be suffering from renal calrulus, thi s tincture pro
ducing nn immediate flocctt ll'nt prec ipitate of a. light brown color when any of the extrac. 
ti\·c matlt•rs of the blood are present (' Brit.. l\led. J ourn., ' Oct. 21, 1876, p. 518) . H e 
nl:;o n..-0;sertcJ that a hca\'Y and continuc<l p:iin over the i:;;:icrum may be the only prominent 
clinica l symptom of tlii s affection. \ Vhen the stone enters t il e ureter , the inguinal and 
te5 ti('u\ar pain becomes increased, and a colicky pa.in app{'ars, attended often wit l1 sickness 
anti even collap~c, lh (' bladder becoming more irritable and the urine more bloody. " rli en 
the stone passes, all these symptoms suddenly cease, the Llacl<lcr irritation probably alone 
rcm:iining. 

" ' hen the stone is in the kidney , lumbar pain shoot ing down towards the groin is the 
mo~t common ::-ymptom; while exercise. or any quick lllO\"Cllll'nl that may sti r the stone, 
excites irritability of' the bladder and hrematu ria. And , as time goes on, n.ncl the local 
irritation becomes worse, some suppuration in the kidney will occur. A.-. long as the 
urete r remains open, and pus makes its escape into the bladder, the symptom:;, are not 
urgent; but should the ureter become closed by the stone or some inRa mmatory change, 
the pus will collect and ,iri\·e rise to lumbar renal abscess. At tintt'S, this lumbar swelling 
may be felt; indeed, in thin i; uLjccts, with one hand in the lumbar and 1he other in the 
hypod1ondriac region, a calculus may by palpntion even be made out in the kidney, and 
thi.; examinat ion can be made occasionally with a.drnnta~e with the patient under chloro
form. The lumbar swelling may so increase ns to form n. large cyi:;t ic abdominal tumor. 
\ rl1en the urete r is ob~tructed , this result will take place more rapidly than when it is 
open, as the pus accumulates; but when it. is open the pus fl ows into lhe bladder and 
pas:ses with the urine a;; turbid urine . \ rhen allowed to l"C ltle in a porringer or gla .... s, its 
pre!'l-Cnre will be readily de tec ted. Pus poured into the bladder from the kidn('y or e lse
where is mi xed with but little mucus; but when formed in the bladder is mixed with a 
great deal. 

T1u:An1F.XT.-"\Ylicn a stone has formed in the kidncy, the happi('St result is its pass
:i~c into the blatlder, which t:nd can be fac ilitated hy the :1dmiuistration of diluen t:s, par
t icularly water, as well as alkaline preparations of potash, such as the c itrate, tartrate, or 
bicarbonate. "\\"hen st rong evidence exists of local irritation, op ium or henbane , giHn 
either by the mouth or the rectum , are valuable drugs; while a subcutaneous inject ion of 
morphia over the affected kidney at times acts most bene ficially. l''omcntations about the 
loin and groin, or the warm lx1th, also give much relic t: 

\\' hen the stone is pa.-.;sing down the ureter, the same practice is to be followed, a warm 
bath and a full dose of opium often relaxing the pa rts ~mcl favoring the pasi:;age of t he 
Slone. The aclministration of chloroform by inhalat ion may, when the pain is severe, 
under these circumstances al so be tried. In a case 1 was called upon to see, wher~ 
extreme agony exis ted , in i:;tantn.neous and pe rmanent relief followed lhe practice, the 
s101w having pa,..~cd during the inhalation of the chlorofo rm. 

""hen the stone has become impac ted in the kidney allll g ives ri ~e to periodical attacks 
of pain and constant. uncasiness-eitch attack being wOr.$e titan the last-important ques
tiou ~ occur 10 1he surgeon. l s it to be allowed to remain, wh(•rc it may, in all proba
bility, !'I.Ct up inemcdiablc di sease if not clestructiou of the kidney? or, is an attempl to 
be m:\dc to rcmo,·e it Ly surgical operation? J s a. surgeon justific<l in cutting clown upon 

~~ s~; ~ ~'~;~~~~ i ~~' :.~<::1i~~·i11~ 1 ~~11~1 : ~·0:;~~~1tii! 1~·~~1·;~r~t ~:~~ea~r0~:~·,~:~i~~~·~~' ~~1;~e~:~:.:~~e~r exit 

NEPllROTQ)I\·. 

I t is imposs ible to ente r into all the ques tion~ involved in the opcration of nephrotomy, 
but, aff c·r foll eons:ickmtion, J have no h('sitation in exprn~si ng my belief, that when with 
s:c ientific certainty it has been made out that a stone is imp:1cted in a kidn('y, and it has 
been prond from the lapse of time that the probabilities of its pas . ..;age into the bla<lt.lcr 



55G DfSEASES OF TIJE DLADOER. 

nre too ft•clilP to rdy upon i when, from repented atraeh of renal irritation, h:t'ma111ria 
and the di~(_·har:,.rc> of pug with the urine, it i:;; clear that ~criou~ or;:rnnie chnnJil'S are going 
on which must h•ad to the destruction of the kidney, and thus probably of lifo, an explo
ratory operation in th(• loin down to the affected organ is not only a justifiable but a con
Sl'rnitin• and ~cientific OJH'rntion, and thc~e obserrntions arc still more applicable when 
renal absce~s can be made out. 

I ha\·e proHcl thi"' in practice on SC\*eral occasions, ha\'ing- in a man cut 1lown upon a 
suppurnting kidney and L'rncuate<l SCYeral ounces of pus wi1h m:~rkl'<I b<'1wtit, nnd in 
another opcnetl a large suppurating renal cy:'t through the left loin. J n eitiil'r case, had 
a stone been prei\ent, it could have been rca1lily removed. 

On August 3 1st, 1876, I likewise cut down upon the right loin of a lady, ret. 27, whom 
I sa.w, in con:::1iltation with Dr . .l\Ioore and Mr. Pocock, of Brigliton, with a 8Welling 
which we diagno:::ed nil- renal , and t:rn.cuatcd tlirec pinB of' fotid puil--the b<ly making a 
g-ood recovery. lll 1877 I cut into the l1·f't loin of a. womn.n with a lumlnu· swelling, aud 
let out a. quarl of pus with marked benefit, my finge1· r(>adily pa.i;;si11g into the di b ted 
pch is of tlie kidney. The operation is not one of dilliculty, nor of' danger; in both tbe:::e 
respects it is on a p<1r with lumbar colotomy, and it i5 probable that, in a few years, it 
will be as n.:cognizl.'d an operation. 

The operation in its se,·eral sll:ps, should be the sanll' as that (k~crihed for lumbar 
colotomy, the kidnt'j' being readily reached and dl1alt wiLl1 through such an incision as 
was 1hnc indi<'atcd. Tlw operation is based on an imitation of natural proce~scs, as stones 
h:wc becu ditwhal'ged through openings in the Joins. Before it is undertaken, howe\·er, 
tlw dingno~is of an impacted !!ilone or a suppurating cy~t ought to be almost certain. 

"ri1h n·~1wct to the extirpation, of the kidney, I am not prC'part><l to Rpeak RO dccide<lly; 
ncYcrthelc:::!'l 1 it must be recorded, that out of twelve cases in which it has been performed, 
four rl'('o,·crcd. 

Dr. Brant, of Klaui::enburg, on June 7, 187:2, rcmoYed the left kidney of a man,::ct. 27, 
which had e8c:ipcd from the loin through an opening cau~e<l hy a stab four days bPfore. 
Il e tied its pcdicle in two portions with a silken ligature, :111<l recovery 1ook place without 
a bad !li)'lllptom. ('Wiener :\led. "..,..och.,' Xov. 29, 1873.) 

On DcccmlJcr 2, HH3, Dr. A . Campbell, of Dundee, rcmo,·ed the kidney that was the 
sub.i('Ct of cys.tic di~casc through an abdominal incis.ion, having mistaken it for an ornrian 
tumor, nnd the patil'nt, who was a. widow, ret . .f!l, made a. ~ood reeo\·cry. The pedic!e 
was ligalllr<'d with ("nrholizcd catgut. ('Edin. l\Jcfl. Journ.,' .Ju ly, Jl'li 1.) 

Dr. Simo11, of Ileid1•lhL'l"g; Langenbeck, of Berlin; and Dr. J. T. Gilmore, of Ala
barna, have likewise 1·emO\'Cd atrophied kidneys with succe~s . 

"'ith thc~e facts hefore uR, the subject is cnta.inly open to consideration, and the ope
ration need not be classed amongst tlw unjustifiabh• operations. 

The read(•r may rcfe1· to an interesting paper on this subject in the' l\led. -Chir. Tram=.' 
for 1809, b.r :\Ir. Thomas Smith, and also to the 'American Journal of )Ied. Scienct:,' 
January, 18/:J, and July, 18H. 

CHAPTER XXI. 

DISE.\SES OF THE BUDDER AND PROSTATE. 

InnITAULE BLA001m. 

AL"OST Pvery disense of the urina ry organs manifests its presence by some hladdct 
symptom, and tliat symptom is usually what is called an irr/t(ible bladder, that is, tbe 
patient passeg urine more freqllcnily thi\n natural, wilh or without pnin . 

Such a !liymptom 111;\y iudicate some tlight deviation from tltc healthy relations that ought normally to tXi1't llt:twcen the bladder and itR contents; or the presence of a SC\'ere 
if not fatal organic <liscas<'. ll may be a result of some irritation of 1he glans peni!'i a";;;.o
ciated with retaim·d irnh-prcputial secretion, or an atlhl•;;;.ion between the ghms and pre-
~::~;rd;e1~r;,.~~~1:~·:rc,L~rd~:;c~fi:~~t:1\~~~:!c~e~~~1:1\1n0~l~!~;~\1~~~;~~~~~·it i!t t~:~i~ni~ic!~~~~~~t~!~1111~;; 
has induced the patient to seek ach·ice. The .. irritable bladder," therefore, though only 
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a ~ymptom, ii; clinically nn important one, and demands eluc idation at the commencement 
of a chaptt•r on blad1l1•r att~ctions. 

Irritability of bladder in children.-When this symptom is well marked in a 
male child, the condition of 1he penis ~houl<l first receiYc attcution; sin1.:c. if the prepuce 
be long or adherent 10 the glans penis, and the ~ecretion from Ty,..on's ~lands from want 
of cleanlincs..-, h:t\"C accumulated and become indurate<l, there will be strong n:a:-;on to be
lie,·e, that the irritabiliry of bln.dder is the direct product of tlwse apparently ;;imple cau:-.c:', 
for any of thl'~C conditions of the penis are suflici(•nt 10 produce e,·ery degree of bladder 
irritation, and a CUJ'i.:' can only be obrn.ined Ly their r l:!mornl. To secure this end, all 
re1aine<l H'Crction eli oul<l be taken away, atlhc~ions between the ~lans penis and prepuce 
carefully scparat<'d, ancl1 if the prepuce be lon,g, circumci~ion performed. Jf, howe\'Cr, on 
;_\ coref'ul examination no such conditions arc to be obs<'r'•cd, the Slat e of the bla.<ld<•r 
should be inquired into, and for this purpose :_1 s.oun<l pm•sc<l (:~n instrument with a bul
bous extremity being pref"rrred) (Fig. 3.f3), aial 1 if a stone b<" detected, 1hc cause of the 
symptom will be ("lc:irly explained, as well as the pra<'ticc to l.H! followed . It mu:;;t be 
remarkt>d , alt-o, that it' ;\ calcu lus be the cause, a. carefu l inquiry will probably detect the 
}Jl'l.'se1u.:e of other symptoms such as pain after micturition, hrcmaturia, and an occas ional 
interruption of the flow of urine-the intcrmitting urinal flow being \"cry characteristic of 
tl1e prcscnc·e of a stone, although all these symptoms may be pre:;cnt in irritable blmlder 
from an adherent prepuce. " 'hen the stone cannot be folt, it is not at once tobc as.sumetl 
tl1nt no such l'aU:'.e exists; for, on a subsequent examin:.ition, it may readily be disco\·ereJ, 
the calculus h:wing been probably CO\"Cred by one of the folds of mucous membrane of a 
pariially contracted blad<ler. lf1 ltowernr, a sC'concl examination fail to :strike ii, the con
dition of the bladder should receive attention; and if to the sound its mucous lining foels 
rough, ancl the presence of the instrument cause more or le::-;~ pain and a <iPsire to mictu
rntt', the urint will probably be found altered in character, and, after sranding, to show a 
cloudy deposit of mucus, if not of pus; the latter deposit being \ery rare, llO\\"C\·er, in 
young subjec.·ts. Under these circumstances the general health of the child will require 
attt'ntion, as it may happen that some :slight apericnt or alteratin: or an alkaline mixture 
of pott\Sh, or perlwps a tonic may be required; the object being to make the urine as tm
irritatiug: as po;;;.siblc, an<l thereby to allow the vesical mucous nH..:mbr:uw to reLUrn to its 
nonmd condition. Hest, also, as for as it is possible to be :iecu red, should be enforced. 
The diet ought to bo of the simplest nature, 11.ncl meat given i11 moderation, s ince it will 
probably be found that the urine is un11aturally loaded with lit hale", if not with lithic acid, 
and this tl:!nclcncy to the deposition of such ingredie nts would be increased by the free 
administration of aninrnl food. 'Vlien, hO\\"e\·er, a case of' irritable bladder in a child 
prc::-.ents it::oielf, in which none of the conditions alluded to arc found, and in which the 
ptnis, urethra, a.nd bladder, appear perfectly natural, the state ol' the rectum should be 
im1uircd into; the presence or worms, and more particularly of ascariclc:;;, being quite 
sullic ient to produce an irritable condition of the uri11ary organs. The~e may be remo,·ed 
by a jalap purge or an enema of some bitter \"CgNable infu:-iou, such as qua ... ::-;ia; but the 
condition of the digestive apparatus will require attention, as i11ftut'nt·ing the 1-n•:;ence of 
worms. 

Excluding the pre~ence of a stone as a cause of irritahlc bladder in young children, this 
affection is not one of serious importance if its true cause can be nccuratcly recognized; 
since the conditions upon which it depends arc easily remediable, and the irritability of 
bladder rapidly disappC'ars on their remornl. 

Irritability of bladder in the adult .-ln adult life, this symptom cannot be 
rl-'garded in ~uch a. fo\orablc light as in a child, since it is too often a~:;ociatecl with con
tlitions which 1\rC of a. \'Cry serious nature and arP by 110 means rmdily remm·e<l, although 

:::1 ~il:1l~ ~~i~1il~~. 111~ri 1<:(:1111;~s~~!d b:t ~~~~e~11:~1l p~:l~~:~:'~~~~ 1·~~~e p~i:~~~s~~~ 1~~·~~1 ~ 1~~ c~l1111~;·~1i:t1~~ ~)~~~ 
ditions to produce this sy mptom . 

. As a symptom of strict are, the irritable bladder is not without its Yalue; a~d, as a 

tt:A~~~'.~~if ~;~~:~,'.·~i~~!::;.~~dI~~~iji~~i:~~:'.f r~.~i}~ ~f ~~~;J::if~~::~~;:;\~:~:;~~;~~:ig 
~~,Z~~!c~11e~~~~i~1~~~s~n~~. ~s ~:~~!~1 ~:~,u~1~:0r~-~~\~~::~1~:cv;~~~:~;~~n~tif~~1~~~~~o~~ 0/~~l~~r~·::~~:~ 
absolute rt':o.t, and the administration of alteratin.::. 

As a symptom of enlt.trged prostate (or of atony of the bladder in the aged, in wbom 
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no prostatic enlargement exist~) this irritnbility of bladder i~ n complitntion of serious 
import, for in both C'la-. .... t:s ol' cases it is due to a want of power on the part of the hladdcr 
to ('mpty its contents; in the one case from a mechanical obstruction caused by the pros
tatic tumor, in the otht:r from a Jo,.,5 of power in the parts--the rrsidual urine under both 
I ai·tially decomposing becomes ammoniacal1 and in this w:ly acting a5 an irritHnt to the 
mucous membrane of the bladder, thereby gi,·ing rise to the irritability. 

The treatmt!nL of thc~e ca-"-es is not, therefore, a task of dillicuhy; 1he rcmornl of the 
rc;-;idual urine, and the pre\·(·ntion of its subsequent retention by the cautious employment 
of a catheter bC'ing the most important, togetht'r with 1he frec1uent war;;hing out of the 
bladder wi1h warm wnter, or, water medicated by some solution of morphia, opium, qui
nine, or nitric acid. 

The recognition of the cause of the symptom, howe\·er, is the main point to be remem
berNI, the practice to be followed readily suggesting itself when 1he cause is underRtood. 
As a sign of ;?J'a\'cl, an irritable bladder is of impo1·to.nce, and a careful Pxamination o!' 
the urine will determine its true meaning. As a sym ptom of calculus in the bladder, it 
is comtant an<l valuable, although in some cases of' stone it is ext raordinary how lit1 lc 
irritation the prei:;ence of' a calculus will produce. As a sign also of organic clisea ... e of 
the hlad<ler, irritability must not be passed o,•er. The obscurity of this class of cases is, 
howe,·er, very grea1, and the correctness of diagnosis must l'C!'t upon the combination of 
many symptoms, none being of greater \.-alue than another. ln woml"n, this symptom is 
a common accompaniment of uterine affections, while in both sexes it is often associated 
with rec1al disease. 

Lastly, this irritability may be the product of a renal affection, the urethra and bladder 
being perfectly sound. Wlu:n, therefore, bladder !'ymptoms exist, and a careful examina
tion fails to tliscover any cli!'ea!:'e in the blad<ler or urethra, it may fairly be a!'sumed that 
some renal a.tlC(•tion is the cause. But a careful chemical and micro~copical examination 
of the urine is alone sufficient to enable the surgeon to arri\·e at anything like a correct 
diagnosis. 

lrritability of bladder may also be produced by some cerebral or spinal disease, but the 
fact can mcrdy be alluded to in these pages. 

The passage of a large quantity of urine, as in diabete~, should not be mistaken for irri
tability of bladder. 

!NFLA:\DIATION OF TllE: BLADo~:n. 

Cystitis is a common consequence of stone, prostatic cliM'a-"e, stricture, or gonorrhrea, 
and is usually chronic or subacute-the more acute symptoms mostly supervening upon 
the ch ronic. As an acute idiopathic disease it has been described by authors, but clinic
ally such cnses arc very rare. The mo.:;t acute are those occurring in gouty subjec ts as a 
catarrhal affoction . 

The chronic form is the direct consequence of local irritation produced by the presence 
of a tumor, stone, or other foreign bo<ly; although it is found where\'er the flow of urine 
is interfored with from either prostatic disease or urethral obstruction i the bladder in 
the:se ca~cs being irritated by the re1ained and decomposed urine as well as its own inef
fectual attempts to evacuate its contents. A similar result likewise ensues when the 
Lladder is paralyzed from over-distension, spinal injury. or disease, and is unable to expel 
its conients, autl und~r these circumstances the more acute forms of the disease and 1he 
wor::;t pathological conditions are found. 

Subacute cystitis is commonly the result of gonorrh<ca, the inflammation of the urethra 
spreading to the bladder. 

The seat of the inflammation is the mucous membrane, which becomes rough, co,·ered 
with flakes of adherent lymph and phosphatic secretion, thickened, and at times ulcerated, 
nnd, in the acute for ms of the affection, detached in fragmcms or us a whole, :ind thrown 
off a-; a ::1 l ou~h. This latter condition is generally met with in the bladtlcr of the paralytic, 
and is probably as much clue to the Jeficiency of ner,·e supply as to the intensity of the 
infbmmatory mischit>f, rough catheterism having often too much 10 do with it. 

Jn chronic cases, the walls of' the bladder become greatly hypertrophied from over
action, thick muscular bands being vis-iLlr, and, where the obstruction to the exit of the 
urine ha~ been of long standing, this thickening of the walls of the bladder is associated 
with its dilntation. Under these circumstances, it is common to meet with saccular dila
tation~ of the mucous membrane, the mucons lining of the bladder becoming pressed out
wards as a hernia between the bands of muscular tissue forming the walls of the orgun. 
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Thr~c pouches nre us1rnlly small, though in CXCf>ptionnl cas;e~ (as sren in Fig. 320) they 
may be double the size of the bladder itddf'. Into one of these ,.ouches a stone may 
occn~ionnlly foll and re~t, thereby becoming en-
cy~tecl. At times these Mcculi are multiple. }~IO. 320. 

8n11•Tm.1s.-"~llCn the dis.ease is subacute, the 
symptoms nrP irriti~bility of bladder and inability 
to retain urine, the desire to pass water bt::ing 
often Msociat.cd with its uncontrollable passnge. 
The act of micturition id attended with pain, and 
followed by straining, blood being frequently S'ru· 
squeezed out by the forcible contractio11 of the 
organ. J>ain is mostly pre!>ent abo,·e tlie puhes, 
in the pli'rincum and penis, of'wn over the sacrum 
and in the groin. 'Yith these loctil symptonu;, 
there may be those of more or lt:ss senre fobr ile 
di~turlm11ce. 

The urine will be found to vary in character 
act'ording to the call~t· of the diseuse. " 'h<•n it Prep. 2n~1", Ouy·s 11o.,p. Mus. 
ha~ originated from the extension of a gonorrhceal 
inflammation of the urcthrn, it will be cloudy from the prei;ence of mucus, or even of pus, 
and at time8- stained wilh hlood, this blood having been passed during the act of straining 
at the end of micturition. 

]n other cases of chronic disease (catarrlwl cystitis), the urine will be mixed with 
grayi~h, viscid, ropy mucus, or muco.purulent fluid, which so ~ticks to the bottom of the 
chamber vessel and together as to fall like a glutinous mass when t11rncd out. The urine 
will probably, in chronic case:-;, be alkaline or ummoniacal; in subacutc, nC'id; in neglected 
cases. the discharge of mucus becomes enormous, and pliosphatc of lime o!'ten hecomes 
mixPd with the mucus and forms stone. 

\\'hen ulceration of the bladder is present nll the r::.ymptoms arP aggrani.tecl and the 
local pain sHere. Bleeding is a common accompaniment, the blood being either mixed 
with the contents of the bladder and passed as dark-colored urine, or as clots of blood. 

In the cystitis of gonorrhren, it is probiible that the mucous mcmbnrne about the neck 
of the bladder is alone atn·ctcd ; in the more chronic cast's or di si~ase, the whole surface 
n11d submucous tissue is invol\'ed. 

Tn.EAT:\lEST.-\\'hatcver may be the local cause of the cys titis, the local symptom:i 
require attention, although in order to a cure the removal of the cause is most essential. 

Hest in the horizontal posture, hot fomentations or the bot bnth, simple diluent~ such 
as barley water, linseed ten., milk and water, with alkalie . ._ as the citrate of potnsh in 
scruple doses, or the bicarbonate of potash in ten-grain do-.e.:;, three tim(!s a <lay, :ind, 
above all, ~eda.ti,·es, are most essential. Of the sedatives, hyoscyamus is the best in half
drnchm or drachm doses of the tincture e,·ery two or three hours, and where this is not 
tnough, opium may be substituted; but where the kidneys are diseased. opium should 
aJways be gin'.!n with great caution. The morphia suppository is an excellen1 remedy, or 
an enema of s1an·h with opium. Tbe bowels should bt> rdienr1 by encmata in preference 
to purgatins, although, when severe constipation is present, a good mercurial purge is 
often of rnlue; leeclws to the perineum are sometimes scrvict'able. 

When retention of urine complicates the case, cntheterism is called for and an elastic 
catheter should be used with the utmost gentleness. 

In chronic cases the infusions of buchu, uva ursi, pareira, or senega, arc excellent 
remedies, the tincture of cubebs or copaiba at times acts also beneficially; the 1riticmn 
repcns, as introclucf'd by Sir II. Thompson in the form of a clecoction, two ounces lo tlie 
pint. is nlso n valuable drug. 'Vlwn gout is the as:<ignable cau~e, colchicum sometimes 
act:< as a charm, an<l in some cases of gonorrlLi.eal cystitis, the :sa111e goo<l effect is of'tcn 
experienced. The best way is 10 give it with five.grain doses of' the carbonate of lithia. 
"rhen stone is the cause, it should be remo,·ed; when stricture coexists it must be dilated; 
when enlarged prostate or ntony of the bladder in the nged is the cause of the cystitis it is 
e~sential to keep the bladder empty and prevent any residual urine from remaining to 
cltcomposc, nnd so ndcl to the irritation; for this purpose the catheter should be introducerl 
rlaily, and in ~evere cnses the bladder should be washed out, either by a stream or tepi<l 
waler or mt!dicutecl solution. Ten minims of diluted nitric acid to five ounces of water is 
the best form, or the snme quantity of the tincture of iron. l\lr. R. 'rhite, of Dublin, 
speaks highly of borax: gr. i,· to eight ounces of wnter, and T. W. 1\unn of n solution of 
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!;:; t~~~~;;~sof~::~~~iC~~<~y7l tt~~~~c~~· ~ f~·~.'e;r~~Ji;J~t tt~1;u~~ <~!·u~:~i1~~~P~~1~~li~ci~~id,'::1~} 
one part of tl1ymol di$_.,,oh·ed in senm of glycerine may be added to the water. 

In doing 1liis the greatest gentlenc~s should be ubser\'ed; to force fluid into the bladder 

~1~ ~~,~~:~ej ~ll~\1~g~~·ou~~1~~~~~:~.~)~·n si\~~ec~~~~~:,1 1~~1c;i~~ ~~ i~11;·~;~~1~~· ~1111~rrr;:~~:~0 ~1i;:~ ~~ 
a piece of inclia-rubbcr lubin,!!. two or three feet long, fitted to the top of the catheter after 
its introduction, and the gradual pouring of tlie water or solution made warm through a 
gluss funnel fitted to the other end. The tubing can be raised to increase the prt·s~urc of 

Fm. 321. 
the fluid, or depressed according 10 tlte necessities 
of the c:l'•e, the hladder resenting the flligh1est dis. 
tension by its contraction, and 111~ expulsion or 
elcrn.tion of the fluid into the funnel. By the$e 
means no harm can po.:isibly accrue to an inflamed 
bladder, and tlie most atonic bladder c:rn be emptied 
as with a ~yphon. (F'ig. 3:2 1. ) 

After the ttuid has been introduced an1l left for 
two or three minutes, it ~hould be withdrawn, and 
fresh fluid poured in where necessary, the funnel 
being depressed below the Ie,·el of the bed for 
emptying the bladder. Anodyne solutions art> !'aid 
not to be of much u>:r in thci:e cases, but I have 
been in the habit of introducing half a grain, more 
or less, of morphia, with apparent adrnntage, aftl'r 
the washing out of the bladder. " 'hen the washing 

_ 
0 

\ \ out of the bladder increa::ies the irritation it should 
be discontinued. At times a double catheter is of 

"" 

1 

use, the injection flowi11g down one side, and the 
~ contents of the bladder out of the other. 

" ~ \' In the inflamed bladder assoc;atcd \dth atony, 
~ _. _,,,,-;~/ t the tiJH'ture of the pcrchloride of iron is a. valu(lble 
____ ~~.I"' drng, or the dilute nitro.muriatic acid given in 

~g-£. ~:;1;tt~,i1~;1n~ ;::nl~~~~~ '!,~~~~1~,~k~~~:: ~:~-~~l~~~1ei~1~ 
MoJe or waMhlui;- out the bl ,tlder. the urine naturally secreted being acid, and so as it 

~:~~. m may be 1ub8lituted for the jug auJ !~~11~lll·~A~l~~e~h~l~~~:~~~fld c~!.t~~~~~-H~l~~::~~l ~t:;,~r~;~ 
nutritious but unstimulating, alcohol being given 

cnrefully, iweording to the patient's powers. Jn all cases, however, of inflnmecl bladder, 
the surgeon ought to remember its cause, which is generally due to some obstruction to 
the flow of urine or local cause of irritation; and for a cure, the rcmornl of its cause is 
essential. 

lJLCERATIOX OF THE BLADDER. 

This is rarely the result of ordinary cystitis. though it may occur in the paralyzed organ, 
and i~ met with after death where catheterism has been frequently employed, and in cast>s 
of ~lone. It is likewise found in tuberrulous subjects from the brct\king clown of tuber· 
culous material, as wt>ll as in cancer. The disease is indicaLed by the same symptoms as 
exist in inflamed bladder, with more local distress, more i;lood in the urine, and grentcr 
pain after mic1uration. There is usually also much con8litutional dl'prCi'Sion and want of 
powt'r. I have seen two cases in which cxtra\asalion of urine above the pubes resulted 
from lhis disease, one of which reco,·ere<I and the other died. 

The indications for treatment are similar 10 those for cystitis, opium being freely used 
as a ,ouppository or an enema. All mechanical interfcn:nce 13hould be avoided Ullicss 
absolutely t::illt><l for, and then it shonlcl b1• of the genli(•st kind. lt is a qu<'stion, howe,·er, 
whetlwr, in th<' severer form~, an incision into the bladder, as for lilhotom_v, would not be 
a sournl practice 1 the urine then would flow away as secreted, and a chance gi,·en to the 
blarldcr to reC'on::r itself; ot any rate, the opemtion would give relief. 1 h::we done this 
on i;cveral occa:-;ions with succe:;s . 
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Y..: stcO-INTESTIXAt F1sTU1.A. 

Thi!ii is sometimes met with. nnd it is probt\hle in the majority of ca"es that the ulcer
n.tiu~ proct•ss comme11C'<"S in lllf' bowel and inrnlves the bladder in a secondary way. It 
u-.unlly first nrnnifcsts its 1m·st'nce by the pa;;;,sage of wind with the water, some little 

~1i·:~t:;~i :.:.tt{do::1~~::~1::~~l 1;~:::~~ E~~(~-~~~s~~n~~~~:~~'; t::c~~:i !1i~~~i~~~:;;~I :~~;t:e~~::1 ~~;11~:: ,l>t~~~:~ 
bt.>ill~ very marked when the large intestine or rectum is in\'Olvcd; the liquid motion of 
tlw s.ma.11 intl:!:itinc does not appear to gi"e rise to the :-ame lotal clistr1•ss as tlie solid . 

Th('I'<" is no difliculty in recognizing this mixtnre of' urine and inu•stinal contents. 
'Yhen flatus pas~es per urcll1ram the condition may be suspected; when tlie urine has a 
fhal odor and color the condition gives rise to something more than a suspic ion ; and when 
sol id feces arc visible the dittgnosis is certain. l n doubtful ca~es the microscopical exami
nation of the sed iment of the urine will readily renal its nature. At times the foces may 
obstruct tli e urethra am! cause retention. 

Jn looking into the history of the!le cases there will usually be found some bowel symp
toms, some diarrlt1.ea or clys.entcric afh:ction, some symptoms of st ri cture or cancer of tlie 
bowel; and, although this affl•ction may be found associated with cancerous disease, it 
seems more frequently to be the J·r~ult of the :-;imple perforating ulcer of the bowel. 

T1tt<:AUU:ST.-Wht>n a. fecal fistula hus once formed between thf" bowel and bladder, 
the hopes of an unaided natural cmc are n·ry fot.'ble, and 1 when solid motions mix with 
the urine, but little ean be donr to palliate the suffer ing tliat is produced. For a time the 
bladdt!r may be emptied of its conrcuts, and, by being wa:;hcd out, freed of its local irri
tant; but the truce <'an be only for a limited period, another action of the bowel being to 
a t't.>riainty followed by a fresh entry of ti.::cn lent material into the bladder with all its cYi l 
etlCcts. 

\\'hen liquid motiong or smaJI intestine contents communic:ite wiLh the bladder the 
gymptoms a.re not nearly so distressing, and the necessity for interference is thereby 
dimi11ishcd . 

Tilt! only means the surgeon ha..-i a.t his disposal by wliich relief can be afforded is colo
tomy; and, when 1!11· rectum is the scat of the di~eas<·, whether cancerous or otherwise. 
lumlJar colotomy ought to be performed. By it the feces i~re diverted fro1i1 their unnatural 
channel and di8chargcd through the loin , and all the miseries of bhcldt.:r compl ication arc 
effoctually rdievNI. When the ulceration is of a si mple kind, there is some prospect of 
il:-:. closing; when Clf a cancerous nature, such a result cannot be expected; but, under both 
circum!iitanCt!8, n. large nmount of relief is immediately affOrded and life prolonged. 

I have had four cases of ,·t·sico-intestinal fistula, in which this operation, lumbar colo
tomy. has Leen performed with marked success; one lirnd six years after the operation, 
and died, <et. 70, fron1 ruptur<' cl heart; the second is still alin;! and well, se\·en years after 
the operation; the third died four months after the operation from kidney diseruse. )Jr. 
llolnws, :Mr. C. lka1h, and )Ir. Pennell, of Rio, h:H·e had similar cases. For further 
information ride I lolmes's paper, '.:\Ied.-Chir. Tran8.' l ~fiG-7 ; and ca>:t:, with remark~, 
by author, 1 Brit. and Foreign Quarterly,' Jau. 1869; and' Clin. Soc. Trans.' 1872. 

TLi)rQRS OF TllE BLADDER. 

These, as met with in practice, may be wart,91 .fibrous, villous, epitltelial, or cancerous. 
Th<• tin;t thrct! benign g rowths are u.umlly more or less polypoid and connccwd with the 
mucous 0 1· submucous tissue of the bladder; the epithelial and cuncerous being more 
inliltrating. 

The warty and.fibrous nre most frequently found in chi ldren, and give rise 10 symptoms 
simi lar 10 those or stone :u1d urinary obstruction. They arc rarely attended with hemor-

~·:::'.;c{:a~1~!C~i1::~di~·11· \1,~:.~ t ,:~i~:~,c:L1::1i(:~I {11f~-~~:~:.1,1 a~ 1 ~\~;/~;:!~;:~11~1;~~; ~~~11·c ~1::.1:: 1 ~ i ~1\1:."~~· t 81~~i~~ 
turition or rett!11tion; at time~ in females, the polypus may protrude 1 hrougli the orifice of 
the urethra. They cause de1\th usually by obstructing the urinary outlet and inducing 
or~anic disca~e in the blacldt.•r and kidneys, suppuratirn nephritis being a common cause 
or death. Pathologically tlicy may appear a~ outgrowths from th<' mucous and submucou~ 

~~:~~~r;~~'.~:';'~fr~::~f kn~::~.~~~~l~i::~l~x~;:~E"a~:~Ec:~::~~l~~:~;:~~~f ~:~~~~:.i'.,::::'.:::~;. 
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~~~~,~~~=1~pri~~·~~o~;: :~~~~~i~~!~,3~\~::~~g~~l~·~~~·~;;s~i~~f~; ja1~~'~:~.'.··~~~o~~~;l; r,l~~~n~~~f~:~ 
of' the bladder. 111 Fi~. 322 thi:\ condition i" wt'll set:n. It wa.;; 

Fw. 322. described by Sir A. Cooper us "Tumor of the mucous nwm
brane of the bladder everted. Polypoitl l'Xcre~wence~ producing 
symptoms of stone." Polypoid 0111~?,Towlh~ Ot'('il.Jo<ionally spring 
from the prostaw gland and gi\'C ri:<c to ~i111ilar :-ymptoms. 

TRE.\T'.\IENT.-Liulc more tl1an palliati,·e tn•:ument has 
hitherto been employed in the~e ca~cs, as the diH•a11e has IJ<•l·n 
litlie understood ~rnrl rarely treatl'd. Yt>t an old surgeon of 
Guy's, " ·arner, in 1747, inci:,ed the mt'lhra of a woman, ret. 
23, who was suffering from a polypu:::., nnd put a ligature rountl 
the peduncle of a growth the size of' a turkey's egg wilh f'Om

plete success; and Dessault, after removing a stone from a 
male, successfully twisted off a polypus Lliat he found in the 
Lladder. i\lr. Birkett, in a striking example of the disea . .;;e oc
curring in a female child ret. 5, npplit'd a li.~mturu to the f?;J'0\1 th, 

Po!:~;i1~e~1~,~~:~:v:~~b~;:~e;u- ~rste~: fia~~~~~-~~1t.~1'r~~:~~~~~p~~~~)1~ ;,~:111,ie~.; t!.~;~~:~~;1:1~:· ~:~~ 
Preparatlo11 210-1n, G11y'• Mue. scriptions of ot l1er cases, tl1e prnctical1ility of succe.;.;ful operati,·e 

interference does not appear impossible, Hicharcl \ 'olkmann on 
Nov. 30, l8i,1 1 having remo,·ed a pedunculated myoma growing: from the funclu~ of the 
bladder from a man ret. 5-l, by means of the suprapubic inci~ion-a perineal cut into 
the bladder ha1·i11g been previously made for <liagno~tic purposes. The man died from 
peritonitis the next day(' Arch. 26, Clin. -Chir. 1 lid. 10, p. 6~2). The ease, when left 
to nature, can ha1·e but one ending. " 'hen the diagnosis can be made with tolerable cor
rectness, an incision into the bladder, as in lithotomy, wit It the 1·iew of applying a ligarnre 
to the base of tht• growth is not even in the male a d:.rngerous operation, and in peduncu
latcd tumors may prove successful; and, when the ~l'O\\ th Cllnnot Le rt•mo\'e<l, the opera
tion will doubtless be of rnlue in giYing a free opening for urine to e:-capc, :rn<l the growth 
to expand, in this way relieving symptoms. Jn fomalt: subjccls the prospects are e\'cn 
more favorahle ;'as when the Lladder has been laid open iL may be po!;silJle LO remo\·e tlie 
growth by tortion, lig-ature, or excision, when a cure may ensue, and, if it pro\'e impo~
siblc, relief to n certainty will be atforded to all the symptoms as well a."l lifo prolonged. 

Villous or i·oscular g1·owths (for these terms arc sy nonymous) are found in the bladder 
as in any other part of the urinary passages. They grow from the mucous or submucous 

tissue, and appear as tufls of villous proce:'ses like the 
Fw. 323. villi of the chorion. They are usually 1'\mall in size, antl 

Inid.wulTIU!ltilOladiler at times multiple, that is, two or three of these tufts am 
found in the same subject; occasionally, too, the interior 
of the bladder 1;eems covered with the~e 1·illous growth~. 
In an example rect'ntly u11dn my care this was the c~f'. 
They arc essentially innocent in their nature, anJ ban~ 
no relation to cancer as was formerly belie\'ed. 

They possess, mo1·e0Hr, 1his 1wculiarity, that 1hey bleed 
profusely, and even from a ~ingle tuft the size of a nut. 
fatal hemorrhage nrny occm. They differ widely in this 
respect from the polypoid tumors la,.;;t considered, as in 
these, hematuria is usually the lir~t ~ymptom that attracts 
notice, and the most persisttmt; indeed, it is oftun the 
only one. If the growth in any way affCc:ts the orifice of 
the urethra, obstruction may ex ist. but not. otherwise. 
For diagnostic purposes the urine @:hou ld nlways be mo:;t 
carefu ll y exa mined, as it. is by no nwans uncommon for 
some of the vi llous ti ssue to be pa,..scd with the water, and 
then under the micro:scope i1s tnh' natu1·e may be revealed. 

pe~t1~;~:e~r:::~, ~~ ~!:d:::~:.11 ~r:;.: ~~1; ~~~~~ a1 1::~~:,1s: •;11~il~i 11~\~1~g~:;l;t::l\'~~;;j ~tt:~~~'~ 0!r ~:~~~::~ 

;~fig·:~~;;~~~:~~:~~;;:.:.:;·:·;:: · <li~~~t;:c~~}~~::~:i~~i··~t~~n~~~::~~~:~:j~~::~~!;~;,:n~:~~~~~ 
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the!'e growths. Each villus is compo$ecl of elongated nudeated cell~ and loops of blood
Yt'$s(•J .. , ~rnd i~ conrccl with column:ir epithelium. 

Tin:AT"ENT.-Thne is no cure for this afft>ction, nnd tlie 8llrf!COn C'an only relie,·e 
F;ymptoms; pain a111I irritability ot' bladdt•r hy $NbtiY<•!', rt:'H·1uion by <•athl'tni~m t.'mployed 
with extremf' gentl<•n('.!'S, and lwmorrhage by a.;;trin~ent!', :1s ~allic acid aml iron. Ai;trin
gent injt>ctions haYe bct>n recommended. The di!'Ca!'C u,-.ually ch·stroys lift: in about two 
ycnrs; lJUt a patient of mine died htely who had ::-ymptoms of it to a marked degree, with 
oc<·asional profww hemAturia, for eight years. The whole m11rous surface of the bladdt!r 
was covered with this Yillous g:rowth, the bladder hypertrophied, and the kidnt!ys disease<) 
ns in an ordinary olislructi\'e affi•clion. 

Cancer of the bladder i~ a disease of the old or middle a~wl, and may orcur as a 
primary di!'ease of the orga11 1 but more common ly from exlt'nsio 11 of ditoiea;.;e from the rec~ 
tum, urc>r11s, or prosiatc. lt may a~sume the form of tlie hard, sof't, or l'pithelial cancer. 
J h·morrhage is t!te earliest a~ it is the most prominent symptom, dysmia and all tile 
other s.il!nS and indil·ations of ob!'lructi\'e di::-ease of the uriuary pas:o:ag<'s s.oon making 
their appearance. Loenl pain of a lancinating chararte r is toh·rably constant, and is 
referred much to the loins, thighs, and pt•rineum. The bleeding- i8 often profuse and 
suddt' n, blanching the patient; cachexia 80011 shows itself, and death from exhauMion 
with ~landular t'nlargemcnts in the pelvis and loins. · 

The urine ofh'n contains dfbris of brokl:'n·up cancer with the blood, which when found, 
render the di:ig-no~i:-; certain; yet the ~urgeon should n•mt,mher, thnt the epithelium of 
the bladder :1..::~tlll1t•s such ,·ariable forms as to compel gn·at c·au1ion in coming to any 
conrlusion with reg-~ml to the nature of a growth from i:::olated cells. )fa~ses of cells or 
organized tis.~me are rnluaLle diaµ:no:::.tic signs. 

'1'1rnAnlENT.-l lerf', as in the ,·illous growths, palliati\·e trea1ment is a.lone applicable; 
opium or other S<'datiHs to relieve local pa.in and give re:->t heing f'i':-:en1ial. These reme
dies are moM \'aluable probably as injections into the rectum, or as suppo~itoriei::. The 
general powcrR of the patient should be supported, and everything applied !hat can gi,·e 
comfort; but no sur~ica l or mudica.l treatml-'nt is of' nny real an1il. 

Tubercular disease of the bladder.-This is a rare ah hough a renl affection, 
and is contined to young middle ag~. rt is gcnernlly a<;;sotiatecl probably with the same 
disea~e of' the kidneys or prostate, and shows itself' as a depoi'it of tuberculous rn:\lter in 
the mucous and sub-mucous tiiisuc, which when it breaks down, is an uker. It is usually 
accompanied with symptoms of irritable blmlder and painful midurition, the latter symp
tom \Jei11g more common when ulceration has taken plac·e. 

Hest in 1hc horizontal po.sture is essential in this a8 in all bb.ddcr affection~, anodynes, 
tonics, and nutritious food being of great value. :My friC'nd, 1\lr. Polancl, wld me, that in 
a case of tubt'rcular dii'ca:<e of the bladder atLended with ulceration (which was under Mr. 
Aston Kcy's rare wh(•n he wa~ a dresser), where the suffcrin~ was senre, )Jr. Key sug
~ested tliP propril'ty of laying the bladder open, as in lithotomy, an1l thus allowing the 
urine to flow off tis !'.'Oon a,;; it reached the bladder. The patient, however, was too far 
exhau:;ted from ad,•anced lung cli:'iease to allow of it~ performance. Mr. ]fry stated that, 
in another l'ase where the <lisC'a!'e had not ma.de so much progress, he should not hesitate 

~~ u1~~·,~;7~1i~11~ ~:·~n~~,~·;~:~i~,~~;at ·~~~a~!:~c1~~:~ 1~1111~i~se~ 11 ~~· ~~·!·~~ t:1t~~~~ 11:!.11:1~~~ssi~~~ Pl~~r.0i{~~ 
called it phthi:;is of tlw bladder. . 

Atony of the bladder is a want of muscular power in the bladder to expel its con
tents as a result of its over-distension from either compulsory retention, or organic 
obstruction, some ccreLral disturbance or fe,·er, &c. It has been often falsd_v describe<l 
as paralysi:s of the lllachler, but, whereas in parnlysis the lo~s of powt:r i8 due to a want of 

~~~;,~~E~\:~1t~~~::l~~I:~;;~~~:E\:~::1~~~'.~~:e~~~~l:~:::i~~~~~:~'.l'l;~Ei:h1~~:'.~:~~,~~;
1

1~~~~~~:~~~ 
mere O\'Crflow. 

2.t~i.~~~:~J,]J.~1~~~~;~;~~~g};~~~:~;f ~~~~~ 
the end of the C'athcter. By this means the most complete rt•st can be gi,·cn lO the organ. 
Where tl1c bladder is sluggish in resuming its functions, tonics such as iron may Le gin.·n, 
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with the lo('al injection into the bladder of some ~timulant, as cold wn.tcr, diluted nitric 
ncitl or tincture of iron in the proportion of four to teu drops to the ounce; but catheter-

~~~i1~~0t1~~.· ,:, ~o1;~e~ ~~e~:~~'.gl\~11~~~: 1~~S:~e~;ni~r~;~~v:·~~1~:~~~:~i~1 ~11~~:~ t~:~r~~~~etl111:p~~\~i1~ 
is often ht'neficial. 

P aralysis of the bladder is a far more serious affection than atony, since the want 

~~ i1~0~~:~· ~'~i~~~~"~~c 1~1;~.i~;e:;~ 8~;~ 111~~1~~~·~11i~~1~1~Ju~~~~ic!•r r~~~~1i1:~3:' 1:af;1 b~r~:i111~ti~~:;k~o~1;>l~:~~ 
cai;;c, in rt:flcctcd irritation from disease about the rectum, uterus, &c .. and after any ope
ration upon the::-e partil-. It may be caused also by a severe mental shock, or the general 
depression from a fe,·er. 
T1rnAn1E~T.-The cause of the paraly~is in tht:sc cases mu:;t nlways have an important 

influence on the practice of the surgeon, but the necc~:sity or kel·ping the bladder empty 
is. ef!~ential untlcr all tircumsta.nces; for this purpose a soft, full size elastic catht'ICr ha.d 

~~::~1~~~l~~u1::1~~Cf\~;;~~n°'.:,!~:·~~n~ 1~~~: ~y:':~~{s \'~ep~~:~-.~~8i\ ~~~:,~~t~:s 1!:~;~; ~r~~:~~e~yi~·:~~~~ 
ing out, the bladder, &c. 1 as nlreacly indicated. To leave a catheter in the blm.lder is not 
desirable. ""hen professional aid is not always a.t ha.nd, a nurse may at times be entrusted 
with a full-sized \'Ulcanizcd india-rul>Uer catheter without a stilettc, and nllowed to pa.s.5 
it; it has simply to be pushed <lowu the penis and can do no harm. Jn fever ca.ses the 
plan is a p-ootl on<'. 

Hysterical retention is not rarely met with in women, and is difficult to treat. 
Ca1hcieri~m i8 only to be resorted to when necessity compels, hysterical patients usually 
mic1urnting when the· pain of retention calls loudly for relief. The cold douche o,·er the 
lower part of the abdomen is a good local remedy for the affection, and not too pleasant 
for the pati(•nt to wi~h for its repetirion. Moral treatment is always called for in these 
<'a!5CS 1 and is more needful than surgical interference. 

lNCO.XTINE~CE OF lJRINE 

is met with under two Yery different conditions. ]n the one, during sleep, when the will 
of the 1mtient i:-i in abeyance-tile neck of the bladder ceasing to act from want of power, 
and gi,·ing rise to nocturnal hico11tine11ce. Jn the other, the incontinence is only a res nit 
of over-distension, and is a mere O\'C rflow. The first. form is common in children, the 
sccond 1 in adult!'. J11contincnce 1 however, both in the child and adult, may be due to 
bladder irritation from tlie pre::-ence of a stone or other foreign body, :rnd it will then exist 
during the day ra1her than at 11iglit. It may also follow the operation of lithotomy from 
injury to thl• sphincter uf the ne('k of the bladder. 

Incontinence in the child is a very trouhksome, n11<l often very obstinate affec
tion . Jt is, nOl\\illil'lt:mding, generally curable, :\nd even in ,·ery bad case~, ns puberty 
a.pproa.chc~, the ::;ymptom cfomppears, though in exceptional instances, the infirmity con
tinue5 in after-litl: . The child is generally brou~ht to the surgeon because he .. wets his 
bed," when too ofLcn the history l'C\'eals the painful fact that punishment has been severely 
tried before profe:-sional :uh·icc was sought; and it is uecdlc:;s to add that by such a pro
cess, no cure can l>c effl:ctccl. 111 many instances, the habit is in a measure induced by a 
want of attention in the parents to take the child up during the long hours of the night. 

"·hen the Jll'l'IHICC i:- n·ry long or adherent, circumcision should be performed. 
".IH'n the uriue i::i chemically wrong in any of its constituents, remedies must be gi,'en 

to correct the fault8, and a limpid w:.~tery urine in a child, as in an adult, is always an 
irri1ant. 

"'ith rrspeet lo medicine:', the tincture of iron is cloubtlc::s the bPst, and next to i1, 
bclladomia1 either iu the form of' the tiucture or extract, but in some instanccs the com
bination of the two is excdl1;<nt. 

at .l ti1111~L~~c ,!.~,~~:t':11·:~L~~ l~c~·1:·1 ~~ i~~~Jl:i:1 ~tt:1~:-~tl::1~~:~a ~~~~~.~~~~.1110~~~\1~;;·t~~1~~l~}?:lj: i :~e~ho~~c:t~: 
given on an empty i;tomach. Touics are the right mcdicine.c;;, one form often succeedi11g 
wht·re anotlier faih1; iron, quinine, 1n1x vomica, and zinc l>eing1 U$ a rule, better than 
bdladouna. The tonics by day and a night doee of bella<lonna have sometinws proved of 
Yalue. 

The bowcl1'1 sliould ahrnys be attended to, an<l the presence of worms con~i<lered; and 

~~\~'~:11g:oc~lt~'·t:::;~b ~:ii';·l~l~rr~,~~~~~~!t•~la::i~::~l~~f~~e ~~~~~ :~~db~~:cr~\'~:1~1:!1~~ll~;~~.~~11~~ 
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maintain the µ:r1wral health, although it must be ;iddrd, that cliilllrt'n who labor under this 

~~~i~:::1:,;~~~~;:::;;;~:J~~'.~,:E~ :,~Z~ri~~i'."~;::r~~;;:~:'.~'.~~~~:~::!0:.::~~~."~··i·::~:
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Jn cai;;e::: of cxtrl'lllC obstinacy, some surgeon;:. apply a .-;olution of nitrat(' o1" siker, ten 

~~~l~~1:,~~c~~~en~~~11~=' t~o l~:.::v~~~~ 1~! :11~~"b~t1~!~i';;:11~1~\1 i.:;:~::: '::~~:~::~:~1~-~~:.~~g~; n~ 0:~~~:;~3 pi1~)~ 
pt•ni8, or cover up the urethral or prcpmial orifice hy a. layer of colloclion. Good repor1.s 
Jw,,·e been girnn of the~e practicC's. I cannot ~ay that I thiuk well of any such mean;;, 
and ham n('\'er adopted them, as they seem \Hon~ in priuciplt• . 

Nocturnal inconti11l'11ce in a child generally ml'an,.;; :llony of the ~pliinct('r; while ill
contincnce duri ng the day suggests bladder irritation, generally a stone or urethral ob
struction. 

I ncontinence in the adult, as already stated. nH:nns, a~ a ru le, over-f'ulncss of the 
bladder, the n·al (·ondi1ion IJeing one of retention f'rorn some obsll'UCtive uret.hral or proii
tatic disease, bladder atony, or paral.vsis. It may, howenr1 be due to stone, or the result 
of a preceding lirbotomy. In women it may be associated with ::-omc uterine' di:-;placemcnt 
or disturbance, some urethral clise:1sc or injury. In men and women, senre 1'pine disea:<e 
may C!lu~c it. To treat it, the cau~e must hf' MccrtainC'cl1 and, as the flr~t means of in
rnstigation, the introduction of a catheter is probably a sound practice to follow, since it 
setlles at once the question of retention, and often detects the 1rue cause, thereby gi,·ing 
a clue to the treatment to be adopted, viz., the removal of the {'au~e. 

True incontinence, howe\·cr, is met with in sc\·ere cases of genernl or local p:lralysis, 
in functional derangement of the cord from ,·enereal exC'e.;ses, anti ~till more frequenlly 
from self-abuse; such pntients often complaining of "innbility to stop the flow of urine 
when commenced." It is, however, seen in old people with prostatic enlargement, the 
third lobe IJeing enlarged and projecting forward between 1hc lateral lolw:;, so as to op~n 
out the neck of the bladder an(l r<•nder it constantly patent, the iucontincnce being due 
to overflow, the result of retention. 

In thes.e C:\$CS, the use of a urinal i.; lhe only rcmedi~~I means at the r.:urgcon'~ com
mnncl1 except in 1hose caused by \'1•11<•real excef'ses, when tonics, cold bathing, and nb;;:o
lute abst irnmce from all inju rious habits may effect a cure. 

DISEASES OF THE PROSTATE. 

The digeases of the prostat~ gland are of importance, phc('d a" it is nt the neck of the 
blarlder and the commcncemenl of the urethra, for on thr one hand it may suffer as a 
consequence of urethral disease, and on the other, when dir.:eascd, it may give rise to 
bladder symptoms of considerable severity. Thus, it. may inf-tame or suppnrate as a con
sequence of urethral disea;:.e, gonorrhceaor stricture, and m1•clmnically i1Herforing wil.h the 
flow of urine, caui:.e rclc1nion. It may indeed undergo nearly complete destruction from 
suppmation, the direct consequence of stricture and possibly of extnwa~ation. 'Vhcn 
enlarged from hypertrophy, stone, cancer, or any other cau.;e, it nrny mechanically inter
fere with the flow of urine, and so gin~ rise to bladder symptom~ or bladd(•r disease of no 
slight sc,·erity, and it may cause incontinenre by the special direction of the growth of 
one of its lobes. 

lXFtA:'.'!DIATIOX OF Tiii-: PROSTATI-~. 

This is mnmlly due to the extension backwards of a gonorrlucal inflamm:ition, or, lo 
the presence of' a strieture. It may arise, too, as a f'omplica.tion of cystitis from tlie irri 
tation of a calculus, the passage of a sound, or the application of cauF;tics. It is also not 
unknown as an idiopn.thic affection in gouty subjects. and in those who indulge in sexual 
excesses. 

lt is generally ushered in with pain in the perineum and bla(ldcr irritation, the act of 

:~ii~~~~:1:~l'~:~~:·~~t.~::~:\~'.\~:·~,:~r~.~:,~~::~~i~~~,~:~:~~~~:l~'.:~:·~~:~:~~~::~~::1 :~:r,~l~~:;~~"~~·~~~ 
1m~~ing the fingt•r into th(• rectum, the prostate will be found enlar~Nl, spongy, mul pain
ful; rigors probably will form one of tl1e gen<'ral symptoms with febrile disturbance, 
which will \"ary in sen•rity according to the acuten(•:::.s of the affection. 

If 1he inflammation ad"ances to absct!ss, a throbbing pain at the neck of the l>la<lder 
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will he felt, with a constant desire to go to stool, and retention of urine is almost sure to 
occur. 

Jf left alone, the ab!Sce:;s will probably bur.s t into the urethra and discharge it<:.clf exter
nally with immccli:ue and marked relief; while in other ca ... e:;, it may opt: 11 into the rec
tum . Il sometimes happens that the abi;:ces~ is ruptured <luring the pat;il:age of a catheter 
to relie ,·e retention, or <luring a rectal examination. 
"~hen the di:-; 1..· n~e is acnte. 1he local a..;; well n.s the ,a:cneral ~ympto m.:; will be severe ; 

but when clironic, they will be le::is marked though not less characteristic. 
As a. result of acute inflammation, chronic disease is often lt: f't , as indicated Uy pain in 

pn <:.<:. ing water , irritability of bladder, a thin urethral discharge, cloudy purulent urine, 
and perinea!, peh·ic, and anal pain, which is incrcaset.1 on exercise or exci1ement . There 
mny be at tinw~ .-,.ome lit li e loss of power in emptying the bladder, pain in sexual inter
course, or frt'q ucnt nocan·nal emiss ions. 

Tnt:AT:"llEST.-'Vhen the symptoms are acute few rem1,dies give more relief than the 
application of' fifteen or twenty lccdies to the pcrineum 1 followed by a hot liip Lath and 
the subsequent application of a lin::.eed poultice made with the decoc1ion of poppies or 
mixed witl1 till' ex tract of opium. A good purgt:l should also be resorted to and alkalies 
gi\.·1·n with sedati,·rs such as morphia or opium, to allay pain. 
"~ hen retention of urine complicates 1he case, a catheter must be passed, a cathPler 

coudC being the best, but not before the warm bath and opium h:we brcn employed, as 
the introdu<'lio11 of :\ catheter under such circum:; tances is alwap painful and may <lo 
harm. " . h(· n requirer). an elasti c instrument, which ha.s b<:cn wl'll softened and oiled, 
bhould be !:'Clcclcd. Rest in the horizontal po:;ture should be ol>sen·cd, and liquid diet 
gi,·en. 

" · hen an abscess lms formed. and there is eYidence of <kcp-seated perinea! su ppuration, 
an incision in the med ian line of the perineum should IJe made; and, indeed. if suppura
tion ha;; not taken place, the operation, by Jes:\ening tension, will be followed IJy relief to 
the ~ymptoms. 

" ' hen the ah~cess lms opened naturally, no surgical int erference is usua!Jy required , 
nlthou::d1 in ex t'l' ptional Cll1'CS where one ab~cc:-s is followed IJy another, :md tl1 e deep 
pnrt~ nboul 1he gl:lnd in:-;tc:Hl of undergoi ng repair arc becoming more i1woh·ed1 a perinea! 
incision i;; liould be made. " ' hen tl1 e suppumtion i ~ lhe n.·sult of a slricture, and lias 
probably been cau:-;cd by ext rarnsation , the propriety of dividing the stricture and laying 
open llie perineum down to the prostate cannot Le questioned. 

In chronic 1"1iflammation, whether the sequel of the acute or not. when attended with 
suppuration, the practice already advised shoulll be followed. When no suppuration 
exists but only eulargcmcnt, counter-irritation by means of' small perinea\ blisters is of 
great ui-e, and the clcrntion of the pelvis with ::t pillow at night is also valuable. Tonics , 
as a rule, arc required with the iodide of potMsium. The bowels should nHer be allowed 
to be confined, tho be"t laxati ns being some saline medicine, or one of' the natural mine
ral waters, such as Yichy or J>uJlna. All meclianic:1\ interference with th e pro~tate 
should be twoided, and the nocturnal emissions treated on general principles, and not as 
being due to a local cause; tonics, generous living1 and fresh air doing more towards 
hastening recovery than anything else. Q,·er-exercise must he a.voided, and sexual ex
citement forl>idden. 

Abscesses occasionally occur around the prostate and gi"e ri se to ,·ery 
many of' the same symptoms as a prost:uic absce$S They :lre more apt , however, to 
make t.heir way townnls the posterior part of the perineum into 1hc ischio-rec tal fossa. 
As "oon as they are recognized they should be opened by one or two deep incisions in 
front of the anns on either side of the m~rlian line. On one occasion, I let out, by two 
incisions about a pint of pus that had accumulated in this part , and produced complete 
retention of' urine for several clays. ]nuncdiate relief and a good reco"ery followed the 
operation. 

lIYPERT ROPHY OF Tlrn PnosTA TE. 

This is a general term applied to a chronic enlargement of the glantl which is not in
flammatory, but is generally believed to be a common cons('(1uencc of old a~e; indt:ed, it 
has been re~arded as a general sr::nile change. Pathological inn»•tigation1'1 liowc\"er, ha,·e 
taught us that this is not the c:ise, Thompson, with otlwrs, having d early pro,·ed that 
althou~h it is an affection of advanced li fe, it is in no way a neces:-;ary attendant on ohl 
age, the vast majority of old rnen ha"·ing nothing of the kind. 
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'YJl{'n prc~rnt, it is t1"lually mC't with in subjects over sixty. Thompson has not met 
with au l'Xample undt•r tl1e age of fifty.four; and, after many di!'sections of the prostates 
of eldt•rly m<·n, he found an apprC'ciable enlargement of tlie organ in one-third of the cases, 
but in only on<·-third of these was it cnoup:h to cause symptoms during li fe. 

The di~wa;.;e is generally believPd to be an hypertrophy or over-growth of natural ti.ssues, 
ancl, in a certain proportion of in<:.tanccs this is doubtless the case; bm in others, the 
enlargrmrnt i~ clearly cau:<<·d by the de\'elopment of distinct glandular tumors embedded 
within the structure of the gland which may be squeezed out of tlw organ upon di,·ision 
of the tisf;mc::<. CO\"Cring tli l:'m in. They nre somcti nws merely covered by the capsule of 
the pro;:;tall', while at other1', they are well placC'<I within its structure i at times they are 
s inglr, at other:. multiple, a11~l rarely give ri se to auy ot her than mcclianical symptoms. 
When thl'sC g:rowlhs Hrc situattd in what is called the third lobe of the prostate, they give 
ri~c to ~ymptoms of obstruction and Lladder irritation, precisely s imilar to those caused 
by the gt•nuinc enlargement or hypertrophy of the g:bnd it!'clf'. These fibrous or ~dandular 
tumor:" are analo~ous to tho:<e found in the uterus. This hypcr1rophy is now known to be, 
a:;; !'l hown by Ellis and others, a mere in c rea~e in the nalurn.1 fibrous :\nd muscular tissue 
of the org;an with the glandular s tructure. Tlw enlargc m(' nt is mostly ~l'ncral, and, as 
long as the n•sical or third lobe is not materially enlarged, nor the urethra encroaclwd 
upon, it i;:; extraordin:ny to what a sizP the prostate may attain without giving rise to any 
special symp tom~. lt is indeed only when the so.called third 
lobe increa;:;es bbddtr-way!'\, and interferes mechanically with the }~JG . 32-1. 
net of mieturition by it~ size or the direction of its growth, that 
any marked s.ymptoms arc produt•ecl. In the prPparation from 
which l;-i;z. 324 was taken this condition is well shown. 

The effect of an enlargPment of th<> prostate upon the urethra 
is: very ,·ariable. At one time the pros:tatic uretlirn will be clon
~au•d to twice or more its norma.1 length; while at another, it 
will be torLuou~this condition being caused by :lll unequal e n
lar~ement of tht~ lalcral loLes. It is under these circum.,tances 
that the cliamctc·r of the pa:-.s:a~e may be encroached upon and 
01.J ... truction producPcl. Jn the bl:vldcr, other changes are found, 
and the sudden projection upwards of the vesical or thirrl lobe i~ 
the most common; yet when with th is there is an t•nlargeme nt 
of one or other of the la1 crn l lobes a great irregubrity of the 
urt'Lhra is the resu lt. 

This e11lnrgenwnt of the prostate may so clerange the course of' 
tl1c musculur fibres about tl1e trigone of the bladder ns to produce Enlargemen~ or thetliitd lobe 
a bar or ridge that mechanically inte rforcs with miclurition. or the prouate. 
Guthrie nncl "Merci('!' ha\·e described such a bar as occurring in-
d('penclC'ntly of thc·sc C'lianges:, the bar consisting of the elast ic structure nncl mutous rnem· 
bran(' of the neck of the bladder. Thompson also as:-::erts that, in ",·ery exceptional 
in :; tanCt!S: 1 the hnr is undoubwdly to be met with.'' I h:we ne\'(' l' known such a bar as 
thal last. dci:;.cribed, and gi,·e it only on the authority of the names quoted. It is said to 
OC'cur earlier in li fo than prostatic enlargements, and to give rise to similar symptoms. 
llypcr1ropl1if'd pro~tatcs are sonwtimes met with, measuring four inches in diamett!r, and 
art• common at half that 8izC' . They have been found to weigh ten or twelve ounces, the 
110811\~:~:l'~~~\7~1.~~~l;~,~;·~::~tl~e ~~~~~~:~~1~if~~~lo:; ::~~f~1~~~~~~~111~:·not mechanically encroached 
upon, pros.tatic enlargement may proceed to an extreme degree without gi\'ing rise to any 
definite symptoms, nnd retention of urine is ,·ery often the first feature that auracts notice. 
nut, under these circumstances, it generally will be found lhnt the p:iticnt has hatl for 

Ei!~~::~~,0 1~·~i::~~·~:.t::::::::~~~~,:~~!'.·1~~ l~::n~:,':: 1~~:~::.~~i~'t::~~:~~~3~~~~~:~~£~~~~~~;~~~H 
RtrC'am. 

Irritability of 1he bladrlrr will gt'nernlly be pres.cnt, the act of passing urine being 
rapidly followed by the desire to do so again, and the clifliculty of the act gradually 

~;ff t~~~:~§7,;~~~l:E:~g~~~~;\~i~·g%g§ 
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and leading the ptuient to believe that the bowtil complil'ation is the cau~e of his disea;;ie 
itself. 

At a :-1ill latrr prriocl and a..i;; the re~ult of the bl:~dder b(•ing unaUlt• to empty it~Plf. a 
re~iduum of urine remain!i behind, and the bladd1·r <•011~e<1l1c111ly µ'l':ldually expands from 
its ace11nrnla1ion 1 and lu.'comc:-:. ex haus:tecl by its i1wffoct11nl expulsin! ctfort~. The urine, 
morco,-er, al the i:-ame time, <kt·omposes and :1cts as a dirl'CL irrirnnt to the mucou~ mf'm
brane of the bl:ul<lt'r. I n this way, intlammation of the IJl:ultl<•r, mu! ~uiJ.!u:qncntly i11co11-
tinenC'e from the O\'t.-'rflow of a disteudcd organ, is produced, this i11convcnie11cc exi,,ting 
day and night . 

The ultimate n•!rnlt of this nffection left, to nn1111·c is the S:lmf' as that of all obstructi\'e 
urethral di~ea~es; from the pressure of retC'ntion the bladch:r suffers first, and sulJgequenliy 
tlw ureter:;; and kidneys; organic renal disease is thus Sl.'l up, and the powers of lifo nre 
gradnally ;:.apped by exhaustion, death being often hastened by se\'t:rc bl:~dder symptoms, 
h~maturia, or ur~r·mit poisoning. 

A physical cxami1mtiou of a patient laboring under this di~t.·a.se will probably reveal a 
bhddL•r more or IC'ss distended; and the passage of a catl1e1cr even aftl'r the patit:nl ha.'! 
to the Lest of his bclit"f', f'mptied his bla.dder, will pro\·e the pre:;;eucc of se\·cral ounccs of 
urine which 111ay be ammoniacal; this change in the urine bciug producctl Uy its partial 
decomposition from its retcntion 1 and admixture with the muc·us nf the bladd1.:r. ln 
neglected case~, the urine will he fetid and may contain Llood. The pa.c.sagc of the 
catheter will al~o ren·al the nature of the obstruction al the ucck of the bladder. 

On pm~~inp; :\ finJ!er into lhP rec1um the C'nlargcd prost:~te will be felt, nnd in some cases 
may nearly till the pel\'is. " 'hen pus or fluid <·xist~, fluctuation will be dc1.ectt•il, :wtl 
wht'll inflamm:ition, pain. To make this examination ui(·(•ly, the finger ~hould be well 
anointl'd, and, at tht• moment of its introdu('tion, 1hc patient should be told lO bear down. 
)t should be rcnwmbPrl'CI, howC\'er. that to :ipprel'iaw any abnormal <'Ondition of the 
glaud1 it is lll'('f'J:;1'ary to be familiar with its normal slate. 

As a consc,1uencc of this affection and of tliL· change pr0<l1H·1·1l in the urine, a phosplmtic 
ra.lculu~ may form, but its presence is often masked by tlu! -.yn.ptorns of the disease. 
'Vhcn, however, thl're is incr('a .. <.:ed pain after micturition, pu::- :1ml liloocl in the urine, anti 
t'Xtrcme pain in the pt·nis, a cak11lus may be su . .;1lt'ctccl, and, wlt1..•11 fragnwnts of pho~phatic 
deposit pa.c.:oi, tlie suspicion is confirmed. Jn all lon~-slanding ca,...;l's of pro5-tn.tie disL·a.se 
with bladdl'I' symploms, the prt>sence of n. slonc should be Ru:lpcctcd, nlthough when pre
se11t, it ii. often dillkult of dctcction from being protected by the cnbrgcd prostate, behirn l 
whic h it usually lie~. 

A patit•11t wirl1 cnlnr~ed pro~rnte is liable to n•lention from any sudden chill, ornr-dis
tension of the blmhk•r1 mental emotion, or fo.tiguc; indeed, such accidents usually rc,·cal 
lh(' presence of tlie atli..-ction. 

THEAT\IENT.-)(edicine has no influence in checking the progrl'S" of this <foiea~c, nor 
in causing ab~orption of the enlarged organ; but surgery can do much in the way of 
palliating- the symptoms th:\t arc the direct result of the enlargement, 1.\nd ncutn~lizing i1s 
C\ileffl'cls. 

The mo.st C'Ssential point is, to insure the compl('le t•,·a.cuation of the blarlder's contents, 
and also to see 1hut no rei;;idunm of urine remains in the bladder to irrita1e the or~an anJ. 
decompoi::e, 1hcrl'b)' sett ing- cy~ti1is. This should be done by the passage of a. catheter. 
J n early ('ase~ whl'rc but little blarldn irritation t•xi:-;ts, the pa~sagC' of the instrument 
once a day may sutlice; but. whr>n the residual urine is in :\ny quantity and the bladder 
l1as lo:-! !'Olllt' of its power of contraction, the introduction of an instrument two or thl'eC 
tim<•s in llw twenty-four hours may be necessary. and, in worse C:1'JCS, where the bla.d1ler 
has lost all pow<·•· of contraction on account of its ovcr-dis1ension from chronic retention, 
it may be 1wct•i::.;::lry or exp<•dicnl to tie a catheter in the bladtler, and le:lve ii there for a 
time. The i;;urgi•on must 1·emL•mLcr, 1001 thnt instrnmc•ntal aid, though \'al11able, is a 
necessary e\·il, and sliould not be rt:!:sorted to more frC<]Ut.mtly than the necessities of tltu 
c:lSe tlemand. 

Wheru in:;trum('nh arc rC'quired, a flexible foll-sized ca1heter is the best. "'hen silver 
ini-triunents ar(~ employed, one with a large curve 15\iould be seh~cH•d, the back of the 
catheter riding more readily onir the enlarg<•1l vesicle or third lobe of the prostate than a 
shorter one. To n~sist in the introduction of' any ini-trumcnt into the bladder, tlie pas,.;a~e 
of the index fing1•r of the surgeon's left han<l folly into the rectum i~ an CX(·cllent ai<l, 
and, umler all circumstances, tlie peh-is of the putient should be well raii-ed on a pillow. 

When an elastic in!:'trument is used and oome difficulty experienced in riding O\'CI' tile 
obstruction, success may often be acliie\'ed, a.s soon as t.he end of the instrument has 
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reaclwd the> ,·ei;;iral end of the urethra, by the with<lrawnl of the styl<"t with on~ hand and 
the JJrt5.;;ur<~ of the catheter into the bladder wilh the other. Force sliould never be em
ployed, gentle manipulation and care almost alwnys sufficing- to 5ccure surce~s. 

When the di .. case i" c·hronic and thl• ncce~;;.iry or cnthcterism i." probably permanent, the 
pntient should be taufrhl to pm~s a gum t•lastic catheter for himself; a few leseons and a 
little <·ontidem·(• bl'ing all that is required for the purpm:e. 

w·i.en the Uladder from over-cli steni;;ion has lo::it all power, and it is nece""':lr.v that it 

~~11 ~~:~~~,11~}'·~h~·0 ~~~:~:~~n~~~ ;;t~~I~~;" 1~~u~~~):~c1:fe~~,;~~i:~:i~~~:e~ 1~~~~: 1 cct:~1;;;.~-~1~: t~~~~1 ~~ 
found in the practice of lensing it in nt night :rnd rPmo,·in,g it du1·in::z tilt• day. 'nlCn 
thr introduction of the instrument is altcmled with great dilliculty, it mny be cxpedi<•nt to 
leave nn instrnmrnt in for some cbys, but, under t.hcsu c ircums1ance9, the bladder should 
be wnshPd oul throup;h the (':tt hete r daily. 

The vulcanizt•tl int!ia-rubbcr catheter is a good form to employ for thi ~ purpO~l', although 
at tinH'S it cau:.:es mo1·1• urcthrnl irritation than the ~um cla!'tic. )[r. llolt'i:. winged 
ca1hclt'r or any othc•1· sclf-retnining one may be employed when diflkulties are experienced 
with keeping in the simpk·r form. 

" rlwn rell•ntion ii;; prl'."Cnt an<! ca.thcteri:::.m impoi;sihle, the :::.urgeon may be c;1lled upon 
to puncture tht• bladiler per rectum in order to gin~ relief'. "'IH'n i;f•n•re (')':'fitis exi~ls 
and thP agony of cathctcrii;m becomes unendmable, a dean incision into the hladder :.\Sin 
lithotomy, to allow the urine to flow away, is a desir:1blc llll%~11re. 

'Vi th the loeal treatment of this affection, tlie general mu:::.! not bl' 1wgl<•cted, although 
in importance it is rinitc secondary. "~hen cystiti s c.xiR", it mu;;t be treated upon tht> 
principk•s prl',·ion!:lly laitl down. The general condition of' the patient must be maintained 
by m(·ans of ~ood clil•t :1nd sufficient st imulant:'l. The skin shoultl b~ hpt warm and all 
sudden chills a\'oided; the bowels kept open. but not loosC'; pain io:J1ould he rclienicl by 
~cdati\'C'S and slel·p sl'curNl by hypnotics; tonics are often called for, 1he preparations of 
iron bt·ing as a rule the be:::.t. 

Ext•rei"c shon ltl be" laken when there is no inflammation of tlw bla<hler or other renson 
to forbid it, walking and d1·i,·ing being the be~t forms, :rnd, und<·1· tht~t· circumslanc~:'l, 
the local distrcr-s from the affecLion ma.y be rcn<ll'red rnry light, :ind lite prolonged for 
mauy yea rs wi1h comfort. 

Pi\tients wit.h this af1i!c1 ion should once a <lay, as n. maLt1•1· of habi1, pa:::.s urine on their 
hands and knee~; thr L!:tdder in this way ha\'ing more power to e'·acuate its contc nl s, 
and the mucus anti other more solid contents, which otlicrwisc would li e behind the pro.:;
tate. are .zot rid of with gt'<':lter certainty. 

Atrophy of the prostate is often found in tlw n . .z<.•d and in tile young; and in 
rnrc c:tshi it is due to some :trrest in the dcvelopmcllt. Jn 111<> m:~jority, it is genuine 
atrophy or fibroid dl'g:eneration, probably eau~ed in ::;oml' hy syphili~. Sueh a ('Ondition, 
howcnr, do(·S not gi,-c rise to any symptom:-: by which it can b<• l'l'COfrniz<•d during life, 
nor is il a caust• of any distress. 

Calculi of the prostate are not. rare, and may be found cmb('(lde<l in the organ as 
small stones \'a.rying in size from a grain of saml to botlies of much laqn·r dimensions. 
Tltt•y are oflcn ,·cry numerous, are somcti111c5 arnorphoui;;, hut gcnl'rally lamin:1ted. 
"r(llla~ton says lliey are <"Omposc<l of 84 per cent. of phosphate of lime, 1 per cent. of 
carbonate of linw, and I :j per cent. of ani1rnd matter. 

"The pro~latc gland, like other gla11<lc;;1 i" liable to :rn in;;:pi:-isation of its secretion, 

J~1~~~,:~;:~ gs;1~~~~~!1~l~~ 1 1 0 ~i~111!~~:~~~ ·~~~'.:r :·~~~:e 1~~~~~1 °11~ c .. ~~~:~~;~e1~)~:~~r;' ~~~·=~,'.~;:~·1(: c t:~~~~;~:-1,0 ~::11 ~~1~ 
Virchow bclic,·es to be dcri\'etl from a peculiar insoluble protein sub~1n.11cc mixed with 
the Sl'lllCll; Lut sooner or later, these formations arc believed lo irritate the mucous mcm-

~~\(~1:~~i'~~~~~~:~:~'.;~:::,':'.~~1'.~:.::;?::~:~~::~:,~;~::r~~~;p~'.;,;:~~L::'.,;'l::;1:l:l1~1:r:::~::,':,"::,:; 

~~~~~\t~!;~ii~1~i,;~~~§~~:~~g~f ~~t~:;~!\~§~~ 
others, will be found (Fig. 32.J). The calculus h:\s a dumb-bell shape. Ju all these cases, 
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thr urethra is u~ually pervious; the J>:l-"~a~e of a sound, howenr, n~ a rule, clr_trcting its 
presence-a grating sensation being experienced in the passage of 1hc metal instrument 

O\'Cr the stone, but no ring will be heard. 
F10. 325. A large prostatic calculus may also be 

felt per rectum. 
T1u:ATME:'i'T.-"~hen a pro.static cal

culus ~ives rise to sullicient symptoms to 
indicate its prcst'nce, and by its size is 
likely to prove trouble ... ome, it shoul<l be 
remo\·ed by a p(•rineal section-by such 
an operation as mt:dian lithotomy, the 
incision stopping short of the bladder, 
when the :"ton<' docs not i1wolve it. Jn 
this way, Dr. Rirkcr (vide Dru it's' Vade 
l\lecmn') removed a large stone nearly 
fi,·e inches in diameter with succe:ois. 
" rhen the stone, or !<lone!', :!ive ri se to 
fow ~ymptoms of importance, they !<hould 

Proatl\lo-vcsical calculue. be left alone; OCL'asionally they pa-"'S na-
turally per urcthram. Th<' ~rcatest ar~u 

mcnt against op<'ration unless absolutely essential is fount! in the fact tha1 these calculi 
are mostly muliiplc•, and often exist in both lobes of the prof:.tate. 

Cancer ·or the prostate OC'(·urs but seldom, and is generally of the soft kind; 
inclet'd, as Dr. \\'alshe stated in 1tH6, "the evidence of tl1c occurrence of true sciJThus 
ol' the prostate is defocti\·c." The symptoms are those of enlarg(•mcnt, anrl increar;.e 
rapidly in senrity, the disease being at.tended with more frequent. and prol'u::.e hcmon-h11ge 
than the ordinary hypertrophy. The blood follows the straining which attends the act of 
micturition, and appears as pure blood; afler cathetcrism it is often profuse. The dis
ea:"C may be primary, but is commonly secondary. It cannot exist for any time without 
giving ri::;.(• to glandular enl:wg(m1ents in the groin or along tlie iliac ,·essels, when, as a 
rule, the paticnL's power.:; rapidly yit1 ld. 

The t1·eatmeut is only pullia.tive, the !'urgeon dealing with e:ymptoms. All instrumental 
inl ('rft.•r('nce sl1 ould be oft.he g<'ntlest kind, and a.s little as po~siblc . 11 ain must be rclieve<l 
by opium, nnd tht• g:en('ral powers maintained by good nourishment and st imulants. 

Tubercle of the prostate probt~bly, as a rule, only occurs as a part of a g<'neral 
tubcrculo~is; and until 1he deposit is breaking up , or by its presence is producing some 
suppurative action, it givC's ri_...e to no symptoms by which it can be recognized. ] I is too 
ofkn :l-"'SOciall..•d will1 n•nal or hlad<ler clisca~e, and the lo('t~l prostatic mischief is lo::;t in 
the niorc general nffoct ion. It is quite possible that some of the eases of so-called iJio
pathic ab~c1•e:s of the prostate are the result of the breaking down of this deposit, but 
there :irf' no clinical data to enable the surgeon to diagnose the prcscnC{' of this di:oease, 
aml there arc, consequently, none other tl1an general rules of treatment to be mentioned. 

CHAPTER XXII. 

STONE IN TllE BLADDER AND ITS 'rREATMENT. 

BEFOJU: passing to the rmbject of stone in the bladder, it app(•ars desirable to consider, 
though briefly, that of urinary deposits, organic and inorganic; as the value of a sound 
knowledge of what the urine may contnin, either in suspension, solution, or precipitation, 
is as great to the surgeon as to the physician, and as indi~pensablc for successful practice. 

The student should r('member that healthy urine is a ckar, acid, amb('r-color fluid, with 
a specific ~ravity of 1020 to 1030; that in 1000 parts, 9,}l ·Ht consist of water, .t:H!l of 
solid matter:". The~e solid matters are made up as follows: urea, Zl <17; uric acid, 0·:36; 
extractive~. ~mch as crcntine, creatinine, xanthine, hi1)puric acid, ammonia, sareine, pig
llil'nl, unoxidize1l su lph ur, pho!)phorus, mucu~, &c., 6-.}3; chlorine, .t·.)7; sulphuric acid, 
I ·3 l ; pho~phoric aci~, 2·09; potash, l ·40; soda, 7· 19; lime, 0· 11 ; magnesia, 0· 12. lfo 
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should further rememhcr tlrn.t, after drinking, or nfter a mC'al, the urine is altered by the 
nature of the diet and probably diluted; and that till' hest sample of urine to examine is 
that passed in the morning- before breakfast-the" urin:i ~an~uinis" of Prout; when this 
urine contains any ingredient in f>xcess or in deposit, some important deran~<'ment of the 
sy:5tem exi:;ts. " fhen any of the constituents of the urine arc in exec:-.;;, the baiilncc which 
normally exisrs between them, and that keeps them in solution is di.;;;;tm'twcl, and, as a coa
sequence, some deposit takes plate. '\\"'hen this excess consi:<ls of the saline matt<'r of the 
urine such as those of po1:1:;h or soda, urinary depos;its an1l stone n.rc le~s liable to form on 
account of' 1hcir solubili1y than when the excess is found in the alk:dine earths, for the 
sails of lime and mn~ne:-.ia arc most insolubh·, and con;;equenlly, when i11 excess, ~oon 
show tliemsel\'l'~ as gnwcl or cnlculi. For the same re:1.-Son, u!'ic acitl being very sparinµ-ly 
soluble, is a. very com mon urinary cleposi1, and is a con:;titue11t of rnost stones. \Yhcn 
blood or pus is found in the urine, the surgeon has to di~cover its SOlff('C. Is the origi n 
of the blood urethral, proslatic, vesical, o r renal ? llas the pus been secrct1>d by the 
bladder, or been poured into it from the kidneys or other par'L of tlic urinary tract? I s 
the i;.alt the result of some exce11~i,·e supply of its chemica l cont:>tituent~, some deficiency 
in the working powt-r of the machinery of' the body, or s;ome accidental cireumstance? 
Are the kidneys tlu.:m5t:lves at fault? or, is it that they are called upon to excrete morbid 
products which h:n·e nccumulatecl in the blood from organic or fu1w1ional di.-sturbance of 
other portions of the body upon which the existence of healthy blood depends? All these 
points Jm,·e to be determined in dealing with any ca~e of mi nary deposit; and in the 
special works de,·oted to the subject cau be found all that is necc:-;!'ary to guide the student. 

" "hat I ::-eek to impress here is, that urinary deposits are not tlH'llN.:hcs disease~, nor 
to be dealt with a~ i'UCh. They are always to be accepted as indications of disease, func
tional or organic, in some of the working organs or other parts of the machinery of the 
body. 

T;lie remler is referred for all i:;pecial information on the~e points to the works of 
Bini, Ber.le, Ow<'ll Uet!S, Bence Jones, 'Villiam Hobert:;;, Thudichum, 'fo~el, and llas~all. 

Healthy urine ought to be quite clear. J t may, however, be slightly hazy from 
mucus 01· from the deposition of urates in cold weather without. being abnormal. 'Ylu..'n 
any depo::;it lms been mert•ly suspended in the urine, it will commence Rubsiding a&; soon 
as the urine has pai'sccl . These deposits ase mostly organic, and derived from tlie kidneys 
themselves or urinary pai's;ages. They may consist of' epitheli1t111·cells, columrnir or tesse
latccl, from those parts, with more or less mucus. ( Vide Fig. 3:W.) 

F10. 326. Fw. 327. 

Epltheliumfromurlaarypauages. Sporrnatoi:oan.udvaglnalepllbellum. 

Blood-corpuscles or clots, crystals of h:cmatin, or pus.cells, mny be found. 
Renal c<tsts.-" 'nxy, grnnular, oily, bloody, or purnlent. (F ig. 328.) . 
The urine under all 1hcse circumstances is albuminous, and the best test for albumen 1s, 

by boiling and the addition of nitric acid. At times the debn's of kidney structure or 
canrer products may be found. 

Spermatozoa (Fig. 327), sarcinoo, or hydaticls may, likewise, be present. All these 
materials can be made out only by the microscope. 

Crinf' containing blood is either red or smoky; that containing bile, dark or olive brown . 
Black urine is commonly the result of the poisonous absorption of carbolic acid. 
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Pus, when pourl.'d into th<' urinary passage, has mmally littlP mucus with it; that 
secreted by the bla<ldcr if' gre:ttly mixed with it. Purulent urine ic;; always nlbumino11s. 

The urates ;:rt•ncrally app<'ar as "brick dust" or" red gravd" dt•posi1~. , , .hen they do 
so, as soon as the urine has (.'Ooled down, there is generally SO!lll' diminution in tlu~ watery 
com:.titucnts of the urine with febrile disturbance. When they are depo~ited some hours 

FIG. 328. FIG. 329 . 

after micturition, incrcm•ecl acidity of the urine is indicated from <•hanges in the pigment 
or extrac.'tins, the acids being probably the lactic, acetic, and butyric. A drop of acid 
added to such urine will cause tile settlement of the deposit (Fig. 3Z!>). l'rntes arc dis 
sokC'd by heat and alkalie;;. 

U ric acid appPars in transparent urine of a yellow color, and is usually deposited 
slowly. The ('l'ystals arc variously formed, and chiefly rhomliic, with the angled rounded 
off or lozC'n~e-shtipml. (Fig. 330.) They are soluble in potash or soda, but insoluble in 
mineral acids. 

FIG. 330. Fw. 331. 

Oxalate of lime is probahly secreted under th<' Slime C'ircnmstances as the uric acid, 
and has the same p:uhological signification. Dr. Varkeis holds th is view, and belie,·es 
that it may bf' a snb:stitution for the excrl'tion of thC' carbonic acid of the lungs. It 
nppcnrs as octohf'rlrnl crystals or clumb-bell 1ikc bodies (Fig. 331) 1 which are insoluble in 
acetic acid and alk:1lil'~, though soluble in the mineral acid,,, such a-. the nitric, without 
cffi•r\"('S(.'t'llCC. 

T he phosphates appear as the ammoniaco-magne8i:-m phosphate, the phosphate of 

m~f:~~~~~-~~l~~c:i'~~ t:~ 1 ~~~li~~n~ro~ 1~:~u1iful, colorle~~, tran'iparent pri..,mi;:, or in foliaceous 
or stellar pri~m~. lt is suppo:o<ed to be deposited as a consequence of tlie decomposition 
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of urea, and is first seen u1 on the surface of the urine as an iridescent pcdiclc (Fig. 
332) . 

It is soluble in acetic acid, but not by heat. 
The pho~ 1lhatcs of magnesia and lime occur as white gra,·el, usn:illy amorphous, at 

times crystalline. They are mo;:i;tly found in alkaline urine mixed with pus or mucus 
(Fig. 333) . They a.re insoluble by heat, but soluble in acetic or the mineral nciJs. 

Frn.332. 1"10.333. 

Pbu~phates. 

Tyrosine nppearR in the form of fine needles or stars of a greenish yellow color (Fig. 
334-) . " 'hen treotecl with nitric acid, urine containing it becomes of a deep orange color, 
and, on ernporotion, of deep yellow. A solution of soda dropped upon this flake produces 
a red tinge. 

FIG. 33-1. Fio. 335. 

Tyro~lne and Leuclne. Cystioe-. 

Cystine occurR in colorlci;;s hexngonal plates (Fig. 335), or light fawn -colored amor-
pho11s dPpo:-'it. and is ~oluble in ammonia ;rnd hydrochloric acid, insoluble in acetic acid. 

Heat dissolvt!ll only the urates of the urine. 
Potash d i~~oh·es all deposits except the phosphates nnd oxnh~tc of lime. 
Hydrochloric acid tfosolves a ll except uric ncid. 
Wl11·n any of tlie inorganic deposits just desrrihed mass togrther either by themsekes 

upon n11y uucleus of organic matter such as blood or u foreign body, a stone is the result. 
This stone may form in the k idney and remain the!'(": it nrny Jllt"S into the Uladder an<l 
be emitll'd with the urinl', or rest there and incre:tse; or, the calculus may haxe its origin 
in the bladder eilher from the precipitation of the earthy constituents of thf' urine, or 
from the irriiation of' a foreign body introduced from without. A stone hn,·inp; a renal 
origin and re~tinp; in 1hc bladder 1wems to h~we the power of extractinµ; from the urine its 
inorganic tl1•mtmt1', and I hus rapidly increasing; oxalate of lime, un\le of ammonia, ur!c 
acid, pho~phatc· of lime, or triple phosphate, Ueing precipitaied by its pmsenct', 1rnd 
aggregating or cry~tulliziug upon its surface. It ac1s, too, after a time, ns a fore:gn 
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bo<ly, S<'ls up hladrlcr irriti1tion, and, as a con~cqu<'nce, the pho!'phatic salts arc 
deposited fron1 thE> ckcomposition of the urint!. Dr. Ow<•n Het's has shown in his 
'Croonian Lectures,' 18;){), that where irritation of the bladder ex ists either from a cal
culu!!-, foreign body, or othn ca.use, the mucous membmn<' secretes an alkaline fluid that 
temls to caus;e a precipitatio11 of the earthy pho~phatc~. and th(~ formation of a phosphatic 
deposit upon a calculus. 

Renal cal culi arr generally composed of uric aC'id, urntc of n,mmonia, or oxalate of 
lime, ~rnd B1•ale s tates that mi('roscopic renal calculi of pho!-;phate of lime ~m.• by no nwans 

uncommon . The!'c concretion:-; may be either impacted in the uri-
Fi(l. 336. nifhous clurts. lodged in pouches connettcd with tlie ducts ~\nd ia

crcasc in the s tructure of the kidnt:'y1 or pa •. ~~ into the pelv is of the 
kidney. They may be s ingle or multiple and the sizf" of a hemp
seed, nut, or wa lnut, or, they may be so moulded 10 th e divisions 
of t l1e pelvis of' the organ as to a.ssnme an arborescent shape suth 
us that flgured (Fig. 336). Dr. Gee lu\s lately recorded a case in 
which a rena l calculus wrighcd :J(jt ounces (' l\ l ed.-Chir. Trans.,' 
1874) . Therf' is reason also to believe that a renal, like a ves ical 
calculus, may form upon a nucleus of IJ lood the result of an injury. 

\Vhe n the stone is fix ed in the 8tructure of the kidnry, its pres
e nce may be indicated by but few, if :rny, lotal i;ymptoms. " rhen 
it moves about in the pelvis of the kidn9'y, it gives ri se to symptoms 
know n as those of nephritic colic; paroxyi; mal lumbar pain , with 

Renal caleulu~ G.uy'a nausea , \'O miting, or collapse, irritability of bladder, and at tilllt'S 
uo11 p. Mus., Prep. 20;1'-'. painful miclurition and ba•maturia being the c hief symptoms. 

\\'hen the stone pa~ses into the urete r all these are aggranLted, 
pain shooting down thP g roin , thigh , and scrotum of the affrcted side, with retraction of 
the testis, and these continue till the stone reac li t!8 the bladder, whe n a sudden relief is 
felt. 

\\Then calculi nccumulnte in the kidney ancl increase in size, inflammation, suppuration, 
and even the entire destruction of the kidney, may ensui>; although it is r t! mnrkable to 
wliat an extent one kidney may be destroyed without ~iving ri se to any symptom::;. On 
th t! othn hand, severe symptoms may appear for a time and subside , either 10 reappear 
months or yt>ars lat er, or not at all. J n exceptional cases, a rem\1 ca lcu lus may be dis
charged ex lernally through the loin with suppuration; Dr. Cayl(•y !'lliowed such a specimen 
at the Pathologim\l Society, 18 74. A stone may be impncLCd in the urete r, and not 
rarPly at its vesieal or ifi ce, when it will give ri se to renal symptoms by obstruction, &c. 

After a s tone has reached the bladder, it may be di scharged with the urine or become 
fix t:cl in llw urethra and cause obstruction; or, it may rest in the bladder and incr.::a.sc, 
and then require su rg ical treatment. 

lt is probable that most nsical calculi h~we a renal origin, and that some small nucleus 
of ei ther uri c acid or oxalate of lime forms in the kidne_Y and pu~.ses downwards into the 
bladder, wht•re the urine supersatu rated with these conf'ltituen ts deposits them upon the 
renal calculu ~, and increases its s ize. Stones thus formed have been ca.lied primary cal
culous formations . 

\\rlten a foreign body ha.s been introduced into the hladde r, or a stone has descended 
into it and sc1s up much bladder irritation or cys.t iti s, di e pho~pliatic s.nlts of the urine are 
deposited upon it i; surface, and s tones thus formed are, thercfon.·, phosplta.tic. \\rhen uri11 e 
is re1ained in the bladder and decomposes, eitlwr as a con ... t>q uence of cy:-<titis following 
paraly~is. dis(•used prostate, urethra , or a. new growth, il s earthy constituents are thrown 
down and phosphatic calculi or concret ions are formed, suc h deposil.s being known as 
secondar,11 calculous formations . How far these hmer ma.y incrc·a"C so as to forlll stones 
is yet an open ques tion. 

All these clwmical constiturnts, howner. require to be held to~cth e r b.v i\ kintl of 
cem<•nt: 11 i\larcct referrNl it to the mucouo;; s1::c rctiou of the hi:L1lller ; Fourcroy and 
Yauquc lin to albumen, and somi.:times to gelatine with an admixture of urea; llcrzcJius, 
howenr, could nut de termine whether ii was composed of fibrin, albumen , ga~eous matter, 
or mucus; Brande con:siderNI it to consist of a mixture of gl'iatinc with urea; 8clrnrling 
holds that the smaller calculi are always e m·elopecl by n lay<' r of mucus , albumen, or some 
other organic matter, the flocculi of which e numgle and ultimately de termine the crystal
lizfttion of the m ore in i;oluble ingredien ts of the urine ; an<I Dr. Jlogkins, as quoted by 
Gro"~, extends tliis view to the minutest particle of' the concre tion. "-Oon/son. 

Urinary calcu li, says Poland, may be arranged like !he deposits, into two dis tinct 
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cla~~efl. The first will include calculi of uric acid :rnd the urat r,: 1 with their modifica
tions, th(> oxalate~, xautliic anti cystic oxide ( Dr. G-. 0. H<·e~ r(•garding the oxalate of 
linw as uric acid or urates, nltcred after secret ion ); the second, the phol'phatic calculi. A 
third clafls may be added, cont<isting of the rare calculi of ca rbonate of linw, the fibrinous, 
th t> uro-!Hf';l.lith, and the sili ccou~ formations, other chr mical ingl'l·d icnts being prel'ent, 
such as organic mallc r~, carbonate of magne::-;ia, ::-;ilicn, oxide of iron, b<' nzoate of ammonia, 
oxalntc of ammonia, phol'phate of iron , urea, &c. The oxal:\tes arc the heaviest stones, 
the phosphates tli<.· lig ht est and lar~es t; few exce(>cl an omi <·c in weight. Coulson record~ 
one, howc\'CI', O\'er six pounclf'. Hecent calcu li <·ontain moisture, and constquently a re 
lu;:avier tha11 old. 8tones \'ary in shape according to tl a:ir pos ition. Thus, renal calculi 
arl-' µ-enerally irregular, oft en arborcSCt!tlt; tho::c in the ttreter elongat ed, approaching a. 
cylindrieal form . Bladder ea\culi, when ~ingl e, arc more ovoid aud fla1tened 1 when rnul
tip ll', facetkd. The mulberry f". lonc or oxalate is always tubercu lrtted , mos tly globular 
aml ha.rd; the uric acid and urate calculi ~ 11100 1 lt ;rnd n •gular, the pho~pliati e irregular 
of odd shapes, and soft. The dumb-bell calculus is mrnn.lly prostn.to-,·csical or encysted. 

The color of a ca lculus is no good guide to ils 11aturc, as all calculi when associated 
with bladder irritation a.nd ammoniacal urine become co,·cred with a white coat ing of 
phosphatic depoRit . A stone of uric acid, however, is usually fawn or brown colored, of 
urate or nmmonia cinder-gray, of oxalate of lime brown or blackish-green, of xanthic or 
uric oxide c innamon- ln·o" n, of cystic oxide a gray-greeni.:;\i hu r . 

Phospha.tic calculi, aiii ti re other forms when conm~d with a. like deposi t, are often hor
ribly fotid and ammoniacal. They are too {'Ommonly sof'l and friahlc. 

The section of a calculus rc\·eals i1 s structure, and , while some arc homogeneous, the 
majority di!'lplay concen1ric layers of different degrees of thickness; exceptional examples 
di splaying fine lin e~ rndiatinf!: from its centre of a crystalline for m which may bt: seen in 
the <')':--tine calculus ( Fig. 340). 

Tile dilfcrent layers of a calculus may ha\'C the st1me composition, or differ widely. 
\r hen 1he latte r, the ('nlculus is known as alternating: I.Jut any single i:lyer is generally 
composl~<i of se\'e ral ing-redients. " lt iis probalJle," says Odling, '"that if a very exact 
analysis were mivk· , each of lhc laye rs <Jf' ne1l.rly every calcu lus would be found to contain 
uri c acid, alkaline urates, phosphate of lime, and ammonia-phosphate of magnesia, with 
or withOl•t the other coni::tituents of' calculi. Moreover, most calculi <·ontnin traces of all 
the salts muurally rx isting in the urine, as well as r.oloring matter, mucus, &c." 

l\Lo:;t calculi arc di v i :; ib l ~ into a central portion or nucleus . with rm outer portion or 
body, and o\!cas ionally there is an outside cr ust of phosphate ( Fig. 339). 

The uu <· lcus may be of the same nature or difft> rent from the body. 
11 may lie composed of sonw organic material , such as blood, mucus, &c., or a foreign 

bo~:~ i~~~:.~l~~ci~I :~·~::1~~i~~1~; f~\~i~~e3~i~t frequent, form in~ , acrorcling to Cadge. nine-
te111hs of all primary formations(' Adclrcs'i on ::forgery, ' Hs71). lt is usually derived 
from the kidney, and when retained in the bladder, 
becomes a fbttcnct.1 O\'al stone of' a fawn or yellow Fio. 337. 
color, with a compact and occasionally c rys talline 
laminated st ruc ture ( Fig. 33 7). The uric acid is 
generally mixed with the alkaline urates in rnri:\Llc 
pro1 iortion~ . 

This form of stone is often found in gouty sub
jectf', anrl gcnt·rally in the middle period of life. It 
is usually a;;;sociatc<l with acid urine, and such a" 
is prone to dcpo:-;it the urates. The nuclei of moi:;t 
calculi are of thi s nawre. I n the cataloguf• of ca l
cu li of the Hoyal College of' Surgeons of Engbnd, 
plate iv, li g. G, tlicrc is a drawing in which n mi c 
acid calculus is shown to have fo rmed round a piece 
ofslcel. 

2. T l1e urate of ammonia calculus is not. corn- Url(l acid cakulu1, wlLh nucleus or oxalate or 
mon. Jn Guy's i\fuscum there are only Se \'en lime. Prep . 219:1 
specimens of it out of 3!.l I calculi. l\Ios t compound 
calculi contain this substance in abundance. They are seldom large, mostly smooth , and 
of a gray-fawn color. On section, they are homogeneous or indistinctly laminated and 
ha\·c an earth y fracwre. They a re more commonly found in children although they ha,·e 
Leen remo,·cd from adults. Guy's Museum contains a bot ilc (No. 2:?13) in wb ich are 
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H2 calculi of this nature wliieh Sir A. Cooper remo\•ed from the blnilder of one pntient. 
They are of the color of pipc-clny, and in the form of cubes with the edges and angles 
rounded off. 

The rarity of thi~ form of calculus is probably due to the solubility of the e;alt~. 
3. The o:ralate of lime or mulberry calculu-, stands second in point of frequency to the 

uric acid in European countries; though Dr. H. V. Cnrtt:r tells us thnt the oxalate of lime 
ingredient predomi11ntes in nil urinary calculi in 

F10. 338. Northern lndin ('St. George's llo8pital He
ports,' 1871-72) The.!le ralculi rnry in color 
from gray to a rich bl'Own or black, nnd hnn:! an 
external form of tubercular, nngular, or spinous 
char:lctt>r, being rarely perfectly smooth (Fig. 
338). In some, the surface is Mudded with 
spines so acute and slender as to resemble thorns, 
while in others, tlit:rc is a co:\ting of ncute octo
hedrons of transpnrent oxal;~1c of lime, gi,•ing an 

lllulberry calculus. extremely beautiful nppearance. Occasionally 
these crystals arr opaqut: and the octohedrun i~ 

flattened when the ca.lcnlus appears as if studded with pt>arl~Rpnr (Prep. 21395, Guy's 
l\lu:::.eum) . The intervals between the spines are sometimes tilled with urates or phos
phates, which give the ~tone an ovoid form. 

The section or a mulbf•rry calculus is ~enerally that of an imperfectly 1:1mellated struc
ture, the consecutin layers forming wM·ing lines which often resemble the knotterl heart 
of an oak (Fig. 338); but occnsio11ally a layer of oxalate of lime is to be seen arranged 
around tlie interior onP. with great regularity, having a rt>markably radiated appearance 
like a ~eries of infinitely minute needles placed side by side, and 1>t·eseuting a perfectly 
porcellaneous structure. In compound calculi the oxalate of lime deposit gives to the 
character of a stone ii remarkably beautiful appearance resembling that of fortifil'ation agate. 

The oxalate of lime culculi that have their origin in the kidney (and pass soon af'ler 
their descent) are usu;dly small, smooth, hemp-seed bodies. 

The crystalline mulberry stone is of a pn.k-brown <·olor, and, according to Dr. Yelloly, 
composed of nearly pure oxalate of lime. Poland had a cn..o:;e of' this kind in whi<·h the 
stone on cxtmction crnmbletl to pieces from the absence of nny binding malCrial of animal 
matter. Ue gives also, on the authority of 1\Ir. C. Williams, of Korwirh, an account of 
a pure while oxalnte of lime calculus. "This," he say@," is of a milk-white color, pos
sesses a highly polished sm-fhce, is of extreme rarity, and is generally, if not alwnys, found 
in the kid11cy; its external surface preseuts no cry!'tnl~, but is perfectly smooth, though it 
may be spinous. In the museum of the Norwich llospitol are three specimens." 

The nucleus of a mulberry stone usually contains uric acid (Fig. 339), while the body 
i!\ of'lcn made up of alternate layers of uric acid and oxi~late of lime. The urine is gPne
rally acid. Singular a .. it may appear, the-:e rough mulberry stones rarely gi,·e rise lo so 
much bladder irritation ns the .::moother forms; po.i!slbly they roll :\bout less. 

Fm. 339. FIG. 3-:10 . 

Cy1tlcox'.decalculus. Ouy'BMUB., Xo. 211:3. 

4. 0.1Jslic or cystic o:ride cnlculus is of rare occurrence, and is a formation of lhc kicJ. 
ney. "'ollaston Ji~covcrcd it in 1810, and thf' second cnlculus which he analyzed is in 
Guy':s ~Iu:seum and i~ about an inch in dianwler (Fig. 3 lO ), and contains sulphur in lar;re 
proportion!:!. Poland points out it::. hereditary nature, since out of 22 collected cases, l 0 
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ocrmrcd in four familit·~. n.nd in tht'~e the s11hjects of the complaint were brothers. The 
calcu li are generally 1·01mded or 1'mooth, but may be sligl1tly tuhcrcul:ncd. They ham a 
wax-like lu!'trr, and appear :-.emi-tran$pan•nt and gli~tening. "'h('n recent, they are of a 
pale yellowish-brown color. hut when kept long a~surne a JH.·a-p:rren appearance. Dr. Bird 
n•mnrks upon thi!:' poin1 1 •·It ha...;;; been su7gestecl to me by Dr. Prout and Dr. V\-illis that 
this alteration in tint may in some w:iy depend upon chang(·~ pro<luced in the sulphur." 

They are soft in ron:-;i:-;tcnce, and on section, present a \'<:ry imperfectl~r racliated struc
ture with no tcnclenc:y to a. dc"elopment of concenlric layers. They yield easily to the 
knifo when ;;craped, :ind f'orm a perfectly white powder, whether the calculus be green or 
brown. Thf' fracture is crp.ta\line. 

5. P!tosplwte of lime ca1rulus.-T1w re are two varieties of this form; tl1f' one as de
scr ibed by \\'olln~ton of rnwl origin, con:;isting of nculr;\\ phosphate of lime. These 
m;ually have a smooll1 poli:;;h('d surface of a pale-brown color, anli are r('gularly laminated 
-the In.mime being so ~light ly adherent as to be easily fwp:irnble into concentric crusts; 
in i-ome, lines are 1-it•cn radiating in a direc t ion p('rpcndicular to the laminm. These cnl
cu\i co11U\in a considcntblc proportion of animal mattC'l'. 

1'/ie other form is of i·esical origin and composed of phosp!tntc of lime l'\imilar to that 
of bones, and ht1 ncc often called" bone earth" calculi. They arc more common than the 
former, and constitute irregular masses resembling mortar, or a. granular, s.cmi-crystaJliue 
JlOWlier, em·(· loped in n tenaciou~ mucus; these !alter being- more concretious than ston('s. 
Thl'rC arc three ca,.cs on record in which the pho~phatic ca\culuR ha~ been followed by 
other forms. Foreign bodiC',., a~ a rule (and ,·esical l'alculi of long standing are such) 
have the earthy pho,.;.phatcs depo:;ited upon them. 

6. Triple pl1osplwtr, or a.mmoniaco-magnesi:rn plio~phatc calc11lus is rnre. The Col 
lege of Surgeo11s po:;:-;e,.;.;:c" but three specimen~1 and Guy'i:. only two. -Xo. 2154 in Guy's 
l\lu:;eum show1' Ont' which has no nucleus, hut a. central 
<'avity lined with delicate crystals of triple pl1ospliat<', Frn. ::\41. 
resembling the cry,.tals of qmtrlz in the caxitil'S of flints, 
while f\o. 21.~d i;: a s.ection of a large calculus of the 
kind on a nucll'us of a tolmcco pipe. Fig. 3Jl repre
sent,:: such a. eal<-ulus fornwd round a piece of brohn 
catheter, and OC('urrcd in the practice of' my friend Dr. 
Kitchener. 

7. Thef1lSl'ble calcnlus, or thC' phosphate of lime with 
pho;:phatc of magnc:-;ia1 and ammo11ia calculus, is tlic 
most Jreqitent of 1he phosphatic calculi. lt i ~ gf'nernlly 'l'ripl e 11 1iosplrnte Cl\lculu~ with n11cleu:1 
cha· to the predcnce of ammoniacal urine from cyHiti!:', or a. 111ece ofc111heter 

and constitulf'~ the cru~t that forms on orhcr calculi , or 
on foreign bodies introduced into the IJ!mlder. Tli<''i(' c.:alculi increase to a large size, are 
in·1>~ul:ir, and mould them.'iel\'f'S to the po;;:;ition in which they are placed 1 often filling the 
bbdder. Their color is white, gray, or dull yellow, their eon.,btence friable and more 

ea~·\11~j~.1~1:1p~:~1~~,~~~e~,:·~i~;~fo'n s~~n~~~~~se!~rf~~~l :~~;o:\i·~~~i~~~~~~1~11?1~s\~~a!~~alogue of the 
calculi of the Hoyal Collc·gc of Surgeons of England :-'" Tht'y are frrquently composed 
of concentric lamin:l", which in general adhere Lut slig:htly to earh other; between the 
lamina! ;;:;hinin~ <:r_r.'itals of the triple phospha.le arc often obsern·d; or 50me of the laminre 

~J:.~~~:2::~:~~,~~:l~~:t~~:f l:~~;:g~~~~g:;~\~~~1f .~~:l~~~~~~t\:~::~i~~~l~i;~.1~ti~~m~ 
phous earthy appcnrance." 

8. The carbonate of lime calculus is a ,·cry rare form . Thudichum ~ays that prostatic 

~~\~·~1~1 :~~~~t::1:~~.;;;i~<~:1~~n~ 1 1~~~~tse~f~ii~c\~nZ~~.-~!.1i1~t~.;;;i~~l~~'.:c:~:i1l1 1 ~: 1~1~1'.:1s l\!~·is~~i~' a~~: 
Odling 1-1ays that c:alculi which ham undergone partial dccompoiiition in the bladder often 

:::~t;~l:~i•:.:;i:iigfr'.'.i1~1;·:::f) 0 ~~-a~i'.:::~e~~:·~:e~~~u:;:~ ::;~:~~:"~:·~~,' '~ s~~:: ~f.l:~:i~t ~ra~:;~~ 
~;l~ig~~~ b~1r~a::~~:·~.:~~~::~f' 1:.~. ~~,~~e~~~~·~: w~it~·~n~'~Iscrla:~,i:~:~,:~;.c~~1~1l i~/na \~·1i~~: '~~~~~.~ 
color. A portion of' this calculus is in Guy's )luseum, i"o. 21 l.i~. 

3i 
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10. Thefibrinons Mlc11lus of)forcet and Prout requirf's notir<', although. according to 
Bird. it mu~t he re:rnrded as a portion of dried ini;pi<;.!'tlted albuminous mn.tttr exuded 
from an irritated kidney. Such p~eu<lo-calculi present consiclcrnblc lustre ;rnd a vitreous 
fracture. 

11. The vro-stealith calcuhts seems to be made up of fatty mnttPr. It has been 
described in Jleller'i:; •.Archive~,· 1844-.')1 and by ::\Ioore in the' Dublin Quart. Journ.' 
for 18.>.J. In Jlunter's coll(•ction there is likewise a fine i;pf'cimen of the kind . 

12. Blood calruli have likewise been dco;;.cribed by }ilarcet, and Hoberts has recorded 
one taken from a sheep Uy ::\Ir. Lund, of' ::\fanchester. All rf•(·ordf'll cao;;.cs hiwe been con
nected with rcna.1 kl'm:uuria. Silica, an<l also the urates of soda and lime, ::ire occasional 
ingredients in a. stone. 

'Yi th this brief description of the varieties of stonc8, for much of which I am indebted 
to Poland's article in 'llolmes's Srtem,' it may Le well to consider if' any dingnosis of 
their nature can be made before their removal, And for this purpose the character of tbe 
urine is of grral value. 

If it be ctcid the !Hone is either uric acid, oxalate of lim(' 1 or a mixture of the two; and, 
as the uric is more common than the oxalate, the probabilities poiul to tl1e former. W'ben 
the urine contains either ingredient, the nature of the la.yer that is being dc·posited is 
established. 

Gouty people are more prone to uric acid than to oxalate calculi. 
If the urine be al!.:aline from fixed alkali as indicated by the permanent change in the 

test paper, the cartl1y phosphates or the carbonate of lime calculi arc indicated; if from 
the carbonate i?f ammonia the result of decomposition of the urine, the mixed phosphates; 
that is, a crust of thC::ie is being deposited upon an unknown nuclt>us. 

V\'hen a small stone Jw.s been p1-e,·iously passed and examined, great help is given 
towards the formation of an opinion, and also when gram! has been passed. 

Jn England, one person in 100,000 dies annually from stone, in Scotland one in 
.50,000 1 and in Jrclan<l one in 200.000. The proportion of deaths rnries greatly in 
different districts, Cadge informing us, in his ''ery able :uldrcss given before the Bri1i::;,J1 
1\led. A.ssoc. for 187-1, that in Sorfolk, the mortality from stone is one in about 42,000 1 

and in Cheshire, one in about 425,000. 
The bills of mortality indicate, thnt ten males cli(' to one female from calcnlou.s disease, 

and stone is said lo he found in nwn twenty times more frequently titan in women. lt is 
probable, howcnr, that stones form ns readily in the ouc :1s in the other, lrnt that in 
women, owing to the shortn(.!sS of the urethra and its capability of dilalation. they are 
more readily clisC'harg:ed, large stones not being rarely di.sch:u·~ed in the female sex by 
natural eAOrts. ( Vide Stone in Female.) The statistics of l\l. Civiale, Coulson, and 
Thompson indicate that about GO per cent . of thf' cases of calculi nre found in subjects 
under twenty y<·ars of age, 10 or 12 per cent. in those between tw('nty and forty, 12 to 15 
per cent. in thooe between forty and sixty, :md about 10 to 1:2 per cent. nbO\·e sixty. 
But in taking thcsC' ah"olute numbers an<l comparin::r them with the rela.tive numbers ..:tf 
per:::on.s Ji,·ing at the different periods of lifo named, it would appear. that children and 
young per:.:oll.s are less liable to calculous diil-orders than ha .. o;i. hecn commonly !=-upposed, and 
that for twenty years and upward,., the tendency goes on inncn..;;ing in a ''ery renmrkahle 
manner to the end of life; or, ns Sir n. Thompson puts it. that the" proportion of elderly 
calculous p:1tients to the existing population at their own a~l'S i:; larger than the propor
tion of children af!Jictc<l is to the number of existing children." 

Two-thirds of the ca1'es of stone that ha,·e come under our notice in hospital practice 
are in children, and half of these are under five years of age. The:-;e young ones are, 
moreover, g('Jlcrnlly of" a healthy and ruddy aspt•ct, a.nd form a contrast to tho!'e admitted 
for other dis~a.scs, the formalion and pre:;ence of a stone in young life being apparently 
not incompatible with good health. 

"'ith respect to the causes of stone I concur, with Cadge, that "it is safer to attribute 
lithuria to dyspepsia ancl rnal-all:similation 1 whiL·h probably concC'rns :\II 1he digesth·e 
orf.mns, than to fix t.he fault m:Linly on one," and that this condition arises from the want 
of milk as an ordinary article of diet, for whilst in the childrc11 of the poor, stone in the 
bladder is so common as to constitute half the whole number of cases met with in practice, 
it is seldom seen in the more opulent classes. 



STONE IN TIIE BLADDER. 579 

STONE IN THE BLADDER. 

1\hen a qone has rle~ccndetl from the kidney i11to the bladder it may gh·e rise to no 
morP mflrk<'tl !o<Jlllptom than a ~light urinary irritation; and when it pa~~es with the 
urinary ~trea111 this symptom will di~appNu·. 

" 'hen tll(' caltnlus rests in the bladder n.ncl increa~es, it usuftlly gives rise to more 
chara<:tcri~tic symptoms which dittt:-r widely in diftl-rent subjeel~, and apparently have 
littl e to do with the no.lure of the stone. 

Jn ~omc, indrrd, iu the majority of case~. the symptoms are so slight a;;; to be disre-

~:1~1~1~~ itl~i~~t l~:~ y~;i~·s b~!t~1~·en~::~:~~: :!1\~~~~~~~-ton~:Hll;~~~e~~~q~11~1~~;.~l:~i~~~~ 1~~~~ :~:z 
s ionally be 1be cm1 ~e of this del:iy, but as :1 rule, it, is dnr to the uncertainty of the symp-

\~~'.~~~;;'.,~~1~'.~~~a:E~~e'X~~~::~:,~~~;~~Z1;~~::,~N:E0£:::i::i,'.~:'.~~:~~:~~1~01:1~1~~ ;~i~.e::.:;:1:
1

~! 
the chilcl experiences after micturition become pronouneed; although in such a case, it 
will genera ll y, upon i11qui1·)', be learnt, that the chi ld for many months had been obsel'n~cl 
to play with or t!rag the pcuis aftL•r micrurition, that thC' strt>am of urine had occas ionally 
been interrupted in its flow, and that a frequent call to make watrr had long existed. 

The,.;e symptom;;;, tlwrefore, with tolernble accuracy denote 1he pre~cnce of a cnlculus, 
though ib exi.,.tenl'C can only be afllrmed positively 011 its absolute detection by a sound. 
Yet nearly all th<• symptoms which han been enumerated c:111 be prodnced by other and 
lc~s important conditions, and more particularly by an elongated and adhrrcnt prepuce. 

Retention of urine in an otherwise he:tlthy child i-. :\lmo,.;t always canst•d by the impac
tion of a stone, nnd when incontinence exists, it f'rcqueutly indicates the presence of a 
calculus whi<:h ha.;;; bC'cn forming for a lengtht'nt-d 1wriod, and which is often connected 
with renal as well a." YC',.ical changes of' an organic dmracter. 

ln adult life, indifference to early ~ymptom;:; i~ noL common, and a frequent, desire to 
pa);.-. water when per.-;i,;tcnt will f.:OOn induce a man to ~eek ad \·ice; and as this may be 
the only .!lymptom of Rtone, it should neither be disreganh.'d nor lightly treated. Indeed, 
with ::;.ucli a symptom, a 801111d should at once be pa:;scd, 1his being the readiest and bc>:>t. 
means of P'"°' ing whcthrr a !'tone he the caui\e or not. The symptoms that indicate the 
presence of a calculus will be found to rnry, from Ll1e slighH·st irritalion of the bladder to 
the $C\·erclolt ag-ony, and tlio~e which ha,·e been described will be present in different 
degrf'es of geyerity 01· in dilforent, combinations. The import:111ce, howe\·c•r, of an early 
detN·tion of a calculuio is ~o great, that in e\•ery case of pcrsislently irritable bladder which 
is noL clearly the product of some other affection, it is better to suspect, the existence of a 
slonr and examine with a l'iOlllHI th:lll run the Flig:htest rii:;k of o\·crlooking it, and conse
quently of incrl-'a ... ing th<' dangers (which are nlways great) of' exciting or keeping up 
organic dii-iea~e in the bladder and kidney. lt is to he rememb<.'rl'<I th:lt the presence of 
a calcult1" i" chiefly danger(u1.;. 10 life from the orgnnic renal changei;: it, is liable to excite; 
and that ncithl'r the operation of lithotrity nor lithotomy is commonly fatal if sucb changes 
have not taken plare. The early Jetection of a stone becomes, therefore, necessarily a 
point of the highe"t importance. 

The confil'med !:l-ymptoms of ''C'sicnl calculus in the adult nrc 1 pain of different degrees 
of inteni;:ity referred to the hl:Hldt>r and aggrm·nted on any !:l-uddcn mo,·ement, such as by 

~~~l~~·!.~i1i~~~iJ~~~~,~~i1~~!~~;~~1~f t~~~c t~~~f;r~ 1';~ 1111:~t•i;:~~is~ 11 ~xl:~~1;~~~1·~{r~:~~~g1,h~n~c\1~! 
passagr of blood. During Ilic flow of urine, a i;:mlden a1'l'Cl:it of 1he stream will often be 

[~~~{i~~~f ;}~~~~~~~~~~~~~t~~l~ 
~~~l~~~~?l~'.;,:;~:~~~fi~:f ~:~~~:'.:~r:;f n;:~j~~;[~~f 1~:~~~:~0~f~:~:~~:~~~~~~~f ;~~;{!:Y,: 
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'n1en the symptoms have ex i~tecl for any lengthened pc>riod, the prohn.bilities of renal 
complications arc g reat , as indi('ated by nllJuminous urine with lumbar pain and an:~arca. 

ln rare cases, a persistent e rection of the penis is present. 

tic~1u;t a\~1(~:~1~~~:~:-1~11~~:~~~~:i1~~1:t~~e 1~~~~1i~o~11l~~:~~i:~;::·y t~~;'~t~~e n~~o;~n~:~=i~·e~ysi~~~ee l~~j 
may be produced by other bladder atlections. The only conclusiYe ev idt>nce to be ob
tained is by 1he phys.ica.I examination of th~ bladder, or by the "SOlmding" of tlie patient 
with a metallic sound or catheter, by the 11 ringing' ' of the stone agninst i1 s end. 

To sound a patient suspec ted of stone, the hori zon1al positio11 should be selected, and 
tl1e pelvis raist•d on a pillow . The bin.elder shoul<l contain a few ounces of uri11e if possi
ble, three or four being enough and eight being ample, nnd the rectum should be emp1y. 
'Yl1Cn the bladder is emp1y, some few ounces of \\;\!er should be inj l'c tecl . For a cl1ild, a 
small metallic bulbous catheter or sound with a short sharp cun'c shonld be used ( Fig. 
3-t3), the bulbous end being one size larger Lha.n the stem, and fo1· tlil! adult, a similar 
instrument sufliccs (Fig. 3-12). 

FIG. 342. 

Flg.342.-Catb. No. IO. Flg.3-13.-Cblld'•,natura.lelze. 

An instrument with a long curve may glide over the stone, and will certainly fail to 
find one lodged bcl1ind the pros tate; it is, also, less mo\"alJle. The short curved catheter 
can be mad(} to turn downward8 to explore the base of' the bladde r with the snme facility 
a~ it can the sid(' l:l . A hollow sound Ol' catheter is better thrm a solid , as a stone will 
often be detected on drawin~ off the urine, as the bladder in the act of' contracting may 
throw the stone upo11 the end of the instrument, and Lilli s make its prc:sence known. The 
catheter should not have a stylet. 

The inst rument should be warmc:d, freely oiled, and passt!d c:\l"cf'ull y rmd slowly into 
the bladder, nor ought it :; introduction to girn pain. ] f should be at tirst pushed well 
home towards the posterior parl of' the organ to search its base. and then turned first to 
one side and th(•n ta the other to :;e..1u·rh its sides, the sound during the operation being 
gradually withdrawn and again pushed bark. " rhen an enlargC'd pro.s tale ex ists, and a 
stone is suspec ted 10 lie in a pouc h behind the so-ca lled g land , the bC'ak of the ins trument 
nrn~t be turned batkwanls, and in this way e,·ery corner of' the blacldt.>r can be examined. 
'\'{hen no" ring" of the calcul us can be obtained, the water may be partitdly drnwn otl~ 

and by this manc.cuvre success will often be the result. In d1ildre11, the introdurtion of a 
finger into the rectum facilitates at time.s the 8earch , and the pressure of the hand abo\"e 
the pubes, often focili1atcs the detection of the Rtone. 

A large Rtone is ge 11 crally touched on the sou nd entering the neck of the bladder, and a 
small one mmully lies at the ba,.c of the bhtcldcr, either to the right or left of the median 
line. An encysted stone is a mrity . A !'ltonc may ol'teu be felt at (\He time an<l not at 
another; consequently, wl1cn well-marked symptoms exist any has ty opinion a.s to its 
absence is lo be ~woided. :l\lr. F. L ' Estrange, of Dublin, has invented n. :sounding-hoard 
to be fastened to the top of the 80U1Hl for inlemsi l}' ing the noise produced by the in:s trn
m ent when it st rikes a sto11 e in tli e bladder. It i ~ an ingenious instru ment. 

l\lr. i\'apier has i1ncnted a pewter sound the surface of which bei ng oxidized by nitric 
acid is easily scratched when coming in conlact with a ::>tone. It :-eem.s to be of use wht'n 
the stone is otherwise diJlicult of detection. .For the same purpose the microphone may 
pos5ibly prove of' alue. 

The operation of ~onnding ought to re,·cal somethi ng more, however, than tl1e prese11ce 
of the stone, such as iii; s ize and nature, antl wliellier more than one is pre.:.ent. The size 
is indicated Uy the extent of' surface pas:;ed oYcr l iy the point of the in.:.trument; and the 
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nature. by the noi~e emitted on the str iking of the stone, such hnrd stones ns the uric acid 
or oxalate of liml' gi"ing a sharp. clear, ringing ;.:ound; while the light antl s.oft phos. 
phatic ea\culi yield a dull one. The roughne:s~ of thf' oxnlate of lime calculus may also 
be generally felt. In chihl rcn, with the linger in the n•ctum, the size of the calculus 
can often be r<•:Hlily ma.tic out. The cha.ract('r of the urinl'. a;.: already pointed out. throws 
some light upon that of the· calculu;.: . The value of chloroform in focilita.ting the search 
for a stone, more particularly in children, is so great, that it should almost alwayi< be 
employed. In ::ounding, 1he surgeon must not. lw mi!i-ll'li hy rhc srn;.:ation gi\"en by the 
ru~ous or rouglw1wd bladder, the ,·iscus feeling hard and unen!n to ihe end of the sound, 
and the examination givin~ pain. "\\-hen this eonclition is made out all sounding should 
be gi,·C'n up, for the existence of such wirh a stone if;. almo:-;t unknown. 

In children, the instrument may s trike against the !-iaerum or ~pine of the isch ium and 
mislead, hut in this cn.!'e there is no ::onnd emitted; in1let.~d, the st1rgeon must be careful 
to hear as well as to ferl the stone before he ir:; S~'Ltisfh·d a,: to its pn-'scnce, as there are 
many affoction~ or the bl:uldcr and prostate that in thPir elini<:n.I hi story und physical 
symptoms si1~1ulat c thosl• of stone, but in none is any p<'rct·ptihle sotrnd given when using 
the metallic 111st rum (•11t, as in stone. The only uncqui\·ocal !-iign of calcu lus is tlw sound 
produced on st rikin g: the stone. 

Jn forming: a tli:i~no1'i~, the surgeon should a lwny;.: remcmh<·r that when irritation at the 
ueck of the bladdn ari~cs from ;.:tone, it is rcforrt.'d to the glans p<-'ni~; wlien from disen;.:e 
~~ ~.~:L~:~ltlcr, to the organ itself; and when from disease of the pro~tate, to the perineum 

" "htn a calculus i;.: suspected in the fcma.lei a \"aginal examination will often enable the 
surgeon to f(•el the foreign hotly. It will also remo"e all su{"h sources of fallacy as are 
prone to follow from uterine affections. In female children, a rectal examination will do 
as well. 
THEAT~rnsT.-A calculus lrn.,·ing been detected in the bladder, there is only one form 

of treatment which can be succc::sful, and that is it~ removal; for, with rare exception::, a 
stone, if nllowed to remain, will set up, not only blachlt:r disease, but kidney mischief, 
enc.ling in cleath. 

A stone m:\y he rcmoYed by a cutting operation, litlwtom,I/ ,· or hy a crusliing one, 
litliolrity; the treatment by litltontriptics and electrolysis has hithc r10 met with inditfor
ent success. 

In former times, f:. mall stones were removed from the bladder hy forceps. Sir B. Bro
die, Sir W . Blizard. Boyer, George Hell, and others, have recorded mn.ny such cases . Sir 
A. Cooper's celebrated case, in whith he remon·d e ighty small stones by this mcans, is 
w~ll known; but the practice has been entirely supC l'i'('dcd by the lithotrite. 

L ithontriptics, or stone soh·ent s, were used long: before the composition of urinary 
calculi had been made known, and were mostly alki~liuc rcmc<lie1'; and the most cele
brated no~trum of Joanna Stephens, for which the ~O\"CrnmenL of l 739 ga\·e a reward of 
£.)000, wa~ compo..;cd of burnt eggshells and snn.ili', with Alicante f:.oap. Prout showed 
the niluc of Huit! as a soh·ent in calculous aAettions; Che\•alicr. of alkalies; and Ch. 
Petit, more particularly of the Yichy spring,,. There can be no little doubt, too, th<lt in 
the lithic :icid form of stone, alb.lies ha,-e an und<•niabl1• influence in checking 1hcir in. 

ere;)~~' ~~;;;:t!:1 ,~;~~ ';~'\.!'\~ r1-~~~~11:~~ars1:~a ~~11~;11~11~ 1~~;('~~~~~11 11 ~~-~1:~~ :~:1~.:~~~f~~·~~~~:-c 11 ir. 
Trans.,' 18G3), sc1.·ms to think that "the results obtninrd by his experiments demand a 
considerable modification of the prevailing opinion re~arding thf' inutility of the soln·nt 

~~~i~~::~~n1\1;at11:~;~s~~~fcf~n~:1c~:5t~~~i'a~,~~~~.r~:;::~~:1 ~i1~~·111:~.~'t1::-~~~~~e~~~e o~:i;l:~::i~ ~~·1 ~~11~1;i:~1~~ 
the bladder, by nwan8 of alkaline salts administered by the mouth, :lt a rate which admits 
of practical n.pplir:\tion; and that in picked cases n so l\"ent treatment dcscn,es to be rCSO· 
lutely tried." l ie adds, however," that t.he so l'"e nt tr<-'atmrnt is only npplicnblc in tho:;e 
cases of' ve~ical calculi in which the urine is acid, lhe stone not largt>, its composition 
known to be uri c acid, or strongly suspectt•d to be such." The lwsL 80h-t•nts are the 
acetate or citrate of potash, sufficient doses being gi\"t'll to make the urine neutral, not 
all.:aline. 

nrodie showed that the injection into the bln.dder of n. solution of nitric acid, two or 

~~?.::ii::~:
1

1~~;;,;i'.~~~:~:~:~:::;~.;:~~~~:.'.:El·'~i~·f :ii::·~~,r:,:,'.:::·~~~:i:~:r;~~~~l·~·::;:~~~:~~~f~~:~ 
there is this g reat disatlva.ntage in the practice, that the :solutions nre apt to irritate the 
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bladtler, and thus do more ha.rm than good. Jn the uric acid nnd oxalate of lime cnl<'uli, 
tlicy are almo...;t u::.<ek~~. In the pho:sphatir stones, moot surgeons admit the rnluc of tile 
practice, a ~olution of <lilutl'<l nitric acid, 5ij to a pint of water, injectt!d into a bh\<lder 
where plio:;pliatt.•s arc being deposited, bei11g of great ,·aluc in many cases. l-;uch a prac
tict' mu~I, liowt:\cr. be carried out with great caution. 

The ai<l of the ~ah-anic battery has Leen employed to break up sto1ws lJy Dr. Bence 
Jou<·~, ~ir W. 0'8ltaughne.!-:-;y, and others; but tlie ~ucce.-.!'I attcndiug the CXJJCrimcnts has 
not 1Je1..·n oullicient to warrant the recommenda1io11 of 1hc means. 

Small :-;tones may often IJe washed out of the hladder h_v mc:rn:s of the urine; and 
1;ati('nts who are prone to tl1c pa.Sl'a~e of renal calculi into the bladder, and to the fornm-
1ion of' Ji1hic acid or oth~r gra.\'cl 1 sliouhl Le directed on<·c n. day, when the full bladder 
j,., about to di:-<·li:1q:w its contents. to arrest the flow of' urine by holding the peni~, and 
tlu.:11 :<Lllidcnly to allow the stream to flow; in this wny tlie water pas:;;ing with a rush, 
carries :~way :iny sinall stone ors.and th:tt might Le n•s1i11~ iu the hlatldl'r. 1 have known 
t\1is pmcti('e to be followed hy good success. Ol<l men should do this 011 their hands aml 
kuec~ . "'hL•u a stone is too large 10 pa.ss in this way, it llllll:it he removed, which is to 
Le done Ly 1m:nns of lithotomy or lithotrity. 

LlTllOTWIY OH LITllOTRJT}' JN CASES OF STONE. 

Stone in the bladder in children may safely bf' treated by lithotomy. It ought 
to be pcrfonne<l as soon as a stone has Leen detected in the bladder, for the dangers of' 
any indi' idual cusc can Le fairly measured by the size of the sloue and the duration of' 
the symptoms. The longer a calculus has existed, the g1·eater are tile probabilities of 
renal di~ease complit:ating the case; and the dan~er:-; of lithotomy, independently of its 
own i.peciul risk~. are mo~tly due to the kidney :\tll-ction . "'hen the stone is lar_ge, the 
1icck of the bladder ma_v be so injured as to set up a fatal peritoniti:::, and hemorrhage 
may, in exceptional ca:,cs, cmhP death; but in skilful h:md.s, the operation of lilhotomy, 
in patients under puberty, is most successful. 

8ir "'· F<·1·g-11;.;:;on informs us, in his College Lectures, that out of fifty cases of lith
otomy in children, he lost only two. In my own practice. out of upwards of thirty cases 
under puberty, 1 have lost but one, and then tho patient was ten years old; ho luld had 
E>yrnptoms all his life, and incontine11ce of urine for four years. The stone was two 
om1ces in wciµ:Jit, and t.wo inches in diameter. He died with pcl'itonitis and extreme 
<lisorgnuir.ntion of the kidney. 

ln child1·cn, therefore, il may be safely asi:;erted that success may with some confidence 
be looked for after lithotomy, when performed with care :ind skill. "It mn.y reasonably 
be douhtccl if' better cn.n be done before fifteen than cut1ing for $tone."-Fergusson. 

Litho:rity in a child, with fine ins.truments, may be a justifiable operation in ext'ep
tional cases when tlie calculus is known to be Ycry bmall; but, a.~ a rule, in patients under 
publ'rty, lithotomy ought to be selected. ln Great Britain, this practice is generally 
followed by s.urg-eo1h; althou~h in .F'rant<', lithotrity is more frequently sl'lected. 

In stone in the bladder in adults, howen!r, no such gt>neral rule can be laid 
clown, altliou~h it may safely be :u;serted that, whl'llC\'er a. stone is found in the bladder 
of a male adult, its remornl by lithotrity ought primarily to be entertained, and lithotomy 
Jrnd rccour:::c to only when lithotrity is im~pplicable. ln tolerably l1ealtliy subjects, where 
the stone is i:.mall or of moderate dimcnsiom~, that is, about one inch in diameter, li1ho
trity is 10 be prefhred to lithotomy, as the danger of lithotomy rapidly increas..-s with 
age, the mortality bt'ing one in eight between sc\·enteen and forty, one in four above that 
:1g-c. I have cut twenty-four adult male ~ubjccts with six lh·ath~, or one in four; and 
Thompson out of' st~vcnty-eight cnses lot>t twenty-nine, or one in two and three-quarters. 

" "'lien lithotrily is employed for stones as large as n date or a ~mall chestnut-and it 
is impol"sible to deny the cxcl:'llent chance of succt•!<S wliieli this mcthoJ offors to the sub
jects of such stoncs--a ccrlain, but still ouly small proportion, of dcntlis must Le expected; 
and the rnte of mortality will corrcspon<l with augumculation in the size of tlie stones, 
and with the amount of existing disease ancl age on tlic part of the patient. Given a 
small !:ilOlll' in a fairly healthy 1wrson, and SUCCl':>S is certain; the pO~t:'ibility of contingency 
in sue Ii a cnse depcuding only on t\1e presence· of those remote and excessively rare con
dition" which will make, for an individual liert:l an<l there, the men· paosing of' a cathe1er 
a cause of <lenth. In an adult subject, with ;\ urNhra of good eulibrc, aud not over-irri
table-\\ i1h a pro:-;tnte of normal i;iz~, or, if enlargl•d, not over-s<•nsitive, or interfering 
with the pas:-<:lge of the litbotrite-witb a bladder fairly liealthy, am.I capa.lile or contain-
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~~~~~~~~~£~~:.s~;;::·c{;'.i~~:i~~~:~r~~·,"~~ i~ci~'.~::'~: {~~J.'.~~~;~~;~\~;:~:.;:y ~·!::: ,\:j,~~~ 
"'hen set•cre blacldf'r mischief complicates the ca..-.e, lithotrity is out of the question, 

and litliotomy should be sclcctecl, although experience confirms what C. lbwkins has 
statC'cl, that lithotrity may be performed with Sll('CCSS when the bladder hn..-. been in a \'ery 
ron~idemble state of irritation, nncl secreting much ropy mucus. The irritalion and the 

~:~~~~i~~~ ~~en:~~f~:~lt~l~1~~::;i~~~~s 1~!~~1i,~~ec;·~ti~l~e~:c c~~~~0~~;.~,~\,11~{!.~;~;~:·.~· 1~·1\~i~ ~::~~·~11 t\i~ 
thl'ir manngemenl; still they are by no men.ns those in wbicli litliotrity is to be rejected. 

\\rlLen renal disease can be made out as existing, lithotrity is no more a fo.\'orable ope
rntion than lithotomy; when associated with bladder compliL'1\tions, tlie cutlin:z operation 
is prnbably the riµlit one to adopt, e\'cn if only as a me:111s of giving relief, allhou~h, when 
:~:~c:';'.lC is sma!J and the renal symptoms uncertain, lithotrity may be u1u.lcrtaken with 

When the s.nrp;eon, however, on passing an in .... trument into the blndder finds the ure
thra narrow and irritable. ·'the neck of the bladtlcr and mucou!' membrane particularly 
scn,.;iti\'C1 the prostate somewhat large and so firm in -;ub::;tance that it ha!' hecn dililcult to 
pa~s a sharp-cm·,·cd instrunwnt; the bl:.uldcr dispose1l to throw off its fluid contents; the 
£;tone large, perhaps more than one, and possibly withal an irritable tt>mperament an<l a 
want of moral and physical courage, it is to me," writes Fergw;;son (' J.ect. on Prog. of 
:-;ur~.,' 1867). ",·cry doubtful if the operation or lithotrit_v :-;hould be resorted to;". 
although, he adds, 11 it is remarkable how, in some, these condition:'i become modified by 
care and prclimin:iry manipula.ti,·e treatment.'' 

Paralysis of the bl:ulder does not positively pn·clude tlic practice of litho1rity 1 tl1ou~h 
it necci:;sita.tes extra ca.re and gentleness in manipulation, nnd may require tile mechanical 
removal of the fragments by a scoop or Clornr's npp:tralu~. (Fig. 319A.) An enbrgc·d 
pro~late, unless mt•chanically intcrforing with the introduction of the instrument, is by 
uo means an iusupcrablc bar to litho1rity. 

c. Formerly," wrote Aston Key (1837, 'Guy's Reports'), "patients faboring under 
calculous cfosunkrs entertained a feeling of dread, n.hno::::t HlllOllllting to horror, at the idea 
of h:wiug a ~tone in the bladder. But since the introductio11 of litliotrity they no longer 
entertain the drend or their S)'mptoms depending on the presence of a :;to1ie, and when the 
Rtone is found 1hey cheerfully make up their mind8 to undt:rgo an operation, which they 
re!!ard as free from clanger, and nearly so from pain. l have known a patient, and more 
than one, to be plcasctl with the discovery of a stone in the bladder, <:011\'inccd, as he ex
Jll'l',..:ed it, that lie could look for an easy cure from the new operation. The exaµ-gerated 
statements of the adrnntagcs of lithotrity ha,·e, thu,., not bc<·n lmattt•111lc<l with good; 
they ha,·e been the m<:ans of inducing pen,.ons to come forward to oLtain relief when the 
cli::,case was incipient and the stone small. Since the intl'Oduct.ion of lithotrity the sur
geon examines the bladder wit.h great care, knowing th<· importance of tli>!>CO\'ering the 
calculus at the earliest period. The early symptom;; of stone arc tlw-. wa.tcht•<l with more 
jealousy on 1lie pnrt or the .!mq:~eon, and arc not so scrupulou~l)' con<·<·alcd by the patient. 
Th<· adnrnta~es of au early knowledge of the existence of a stone, and of prnmpt mea~ures 
for its remo\·al are known to both. The result. of this is, th:u patients :tpply for advice 
wlwn the stone is small, the bladder uninjured by its JH'C~Cll('l', and the kidnf'p free from 
di;:;<'ase . Jn three persons out of four who apply for advice for ~ymptom5 of calculus, 
tlic size of the stone and the conditions of the viscus render lilliotrity an easy and a. safe 
opf'ration.'' 

These extr:.ll'ls which I h:-we gi\'en from Aston Key's papC'r wl'ittcn forty years ago, 

~ll1 ~g ~~l ~,~:~~,t~t;<'~1• ~/\~. lll1~\ ~I 1 ~' :~~c nl I ~~·n: \ ~::J~ :~I 1·~~~ n ~ ~:,~· i t~l~~I:~~t i~: ~,y:t :~l~S ~)~~~~ 1·1~1~\~~. :~~ ~ r~~:::~ 
surgeon who wrote 1hcm recognized its value. 

It would thus app<'ar that in child1·eni·li1hotomy ought to be th<• l'llll•, ancl lithotrity the 
exc<•ption . In adttllsi lithotrity ought to be the rule and lithotomy the exception-the 
latter operation being selected only when the former i:; impo..;silJle from .:;ome ur~thral or 

~~:i~::;t~~s~:~i~:ti~1i l{i\\f ~~s;~e~~:~~~~''d:~~~~:~:f 1 !~~1 l:,~o~~·~si~ 1 ~~~<~,~ y<~;~~:~ i '~~- p~·o~~X~r::0~~; 
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weight of evidence tending in favor of a cutring; rath<'r than n crushing; operation under 
1'U('h circum:-1ance~, tliough when the stone is :!-mnll, lithotrity is not jH'eciuded . 

In ca.~c~ in which m:itl1t·r operation can he recommended, or when both arc rejected, it 
is wonderful how long patients, the subjects of ston<' and or~nmic di,.ea!"C, hy care <Hl<l 
good a<h·il'e will liH, :rnd how Jiu le irritation a calculus Fom<'timcs cause~; and tliongh 
1he knowlcd~c of 1hi,. fact !-ihould not induce a surgeon to leave alone :1 patient who h:l.S 
a s1onc, it is enough to l·nable him to gi,·e hope and cncoura~(·ment to one who~e life 
would be emlan::ren•d by any :;urgical attempt at its removal, for palliati,·e trcalmcnt is, 
doubtless. a source of great comfort and a valuable means of prolonging lifo. 

LITHOTRITY. 

"In the whok of my professional experience," i;ays Fergusson in h is College Lectures, 
I8()i, "I know not of a U8cful operation which liaii Oecn so shamefully overpraised, and 
thereby damaged in charnctt•r as litliot r ity. ] know not any proc·rss iu surgery requiring 
lllOl'C forethought, knowledge, manipulative skill, a11d aftcr-jlul,gment." •·Nor is it 
pOs1'ihle," wrilt·s Thomp~on, "to conduct all the manipulations with too mucl1 care :ind 
gentlcne:,.:;." TbC:->l' opinions, emann.ting- as they do from 1wo of the most experienced 
lithotriti8tS of tfo: prc~<·nt day, ought always to be remembered, since they are true to a 
dl'~rc·c that surgeon~ only who ha.ve ha.d some expcri<·nce in the operation cau appreciate. 
To )fr. Eld<•rton, a ~orthampton surgeon, is clue tilf" merit of b<·ing the firi:;t to construct 
:in instrunwnt for Ilic purpose of crushin~ a calrulus, anti enabling the patient to pass it 
hy the urcllira ('Edin. :;.\led. an<l 8urg. Journal,' April 1 HH!J); hut lithotrity was fir::it 
realized as nn 01wratio11 and succl'ssfully pracli:sed by Ci,·ialc in IK:? I, and to him the 
profo:-.f;iOn jr-; chietty imh·htc<l for the oper;_1tion, thou~h Leroy <l'Etiollcs, Ileurteloup 1 

• .Amus~at, and others did much towards fo,,·oring the prncliCf'. It is prohably, howenr, 
to lleurteloup that Britit'-h surgeons are mostly indehwcl, as he c;une o,·er to England 
al.lout 18:2£) :md cxplaiue~l fully to the profes:;ion the mecil:llliiim of his impro,·cd instru
ffil!nts and the strps of the operation. :ind1 on the in\'itMion of 'Mr. A~ton Key, this 
iniitrul'lion wi~ gin·n in 1hc theatre of Guy 's Hospital. "'ciss, in 18:23, had previou,;ly 
de\'it>-Nl a ~trcw litliotrill', and, after Heurtdoup's visit, and probably from information 
acquired through l1im, 80 impro,·ecl i1 1 that all modern instrumenti.; :we based upon that 
which he fht•n iniroducml. A~ton Key, Brodie, Castello, Ilodµ;son, l<'ergusson, nncl 
otliet's 1 s11b>:<'<p1ently practised the operation, nnd, upon t.lic result of their experience wilh 
that of C'iviak·, the operation hn.s become a recognized one, the instruments employed 
having bt'l'll Ya.o:tly improYud and their use better urnh•rstood . 

Jn lt\29 .;-\.;ton ]fry L'<'a.d a paper on lithotrity at the Jlm1terian Society, and the reporL 
of a suc·c<·"~ful cas<·, and in 'Gu r's Reports' for I ;-)3i will be found a ma,;terly paper upon 
tlw subject by 1he ~amc sm·~eon . ]n 183-l, Fcrp:usson al,;o wrote on lithotrity in the 
"Edin. 3h•d. anti Sur::z-.. Journal/ in which he i111rocluccd his rac·k lithotritc, and to him 
as well a." to Sir B. Brodie, Sir II. Thom1>:,on, and Clrnrlcs Hawkins, most of our modern 
impron.•m<'nh arc due. 

Jn:\ fornH:r pa~c. tht• difficult question was bri<:fl)T discussed as to the class of cases in 
which lithotriry should be ::;elected, nnd in tl1is the mod<· of operation, the preliminar~· and 
aflcr-lrcatmcnt, l'l'main to Oe explained. For it may :-ati·ly be stated, that no cases 
require more careful preparatory treatment an<l more cautious al'lcr-treatmcnt than those 
now under <:on:'iclcration . 

8!artin;:r 1 Lhrr(·for<·, with the assumption that our pn.tient is middle-aged and healthy; 
the .!'tone or moderatf• dirnc•n:-.ions nnd not too ha.rt\; the m«•thra of normal size i bladder 
IH'nlthy and capable of reta.i11ing easily ~1bout four or ~ix ounc·cs of urine-conditions under 
which 01wrntin;: inLerli.-rcnee oug:lit to be:: most favorable-it is t\lwt~ys well to k<~ep the 
patif'llt qnil't for a fow da.y:', anti to test the urethra and bbddcr as to their capabilities of 
bearing the nw<"hanic:il irritation of the instrunwnt hy the introd11ctio11 of a sonntl i n.tten 
tion ~ho11ld be paid at tlie ::;:~me time to the comli1ion of the sccrt'tions, &c. ".ith every 
attention, however, it is not 1111eommon to meet with cas(·S in wliich the mere pn.c:snge of 
a sound i~ followed l.iy St'YC::re local and con:.titutional di~turbance, ;UHl in lithotrity, such 
a complication is mo..;f dctrimeural. On the other hn.nd, where irritability exists, the 
Oc<'a~ional introdu<'tion of au im;trument is often followf'd by relief. 

W'lten the blarlt!Pr i:-i inflamed :ind irritalcd by the pre~encc of' a stonr, re1't is most 
C:<"-cntial, with the U!'<' of alkalies :ind the decoction of' the Triticum repen.:, or other 
drn~s suitalile for cystitis. "·lien the urine is ammoniacal, the bladder should be emptied 
and washed out. 
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By the~e mC'nn" the "ymptoms may sub,.ide and the Llatl1ler bccomr capable of retaining: 
sntli<:it'nt urint•-four to s.i • ...: 01111ce.;;-to allow of the operation bt!ing: performed, where 
prl•\·iou!\ly it would haw' !wen impo:-'iible. 

"JI' a s.lom· be small, and it be possible to make nway with it at a sing-)(' operation, I 
!'hould not mind :uh-i:oin;r lithotri1y on a \'Cry brief Htquaiutant·e; hul if the operation is 
liki·ly to require two or mor<• siuingR, then l slloulil think it wi"e of the ~urgeon to test, 
~~~~;;·8~~~~ .his patient':; com;titution by a repe:l.ted preliminary use of a hougic or ~ountl."-

Thc patient haYing been prepared for operation b)· the trcatmrnt just bid clown, the 
bowels cl<•ared hy a mild apl'ricnl or ;\11 enema. the day before, and the bl:ulder sufficiently 
di~lt'ncled by the pati(•nt rctainin~ his urine all long a~ he cou\'eniently can before the 
Rur_!!eon'R ,.iRit 1 thC' opcmtion may then be proc<·cded with. 

Operation.-Tlit· pntitnt should he phtt"('d upon a. firm nrnttre~s or i:;ofa, 
the pch·iR misl'd hy lllt'am; of n. pillow, nnd the k11et>:- ~lig-litly nnd separnted, care 
being taken th:tt only !"uch portionR of the pdYis are expo;-;e(l ;1s arc nCl'(':'i4ary to allow of 
the ~uq:~con's manipulation 1 for a sudden chill often act::; upon the bladder aud induc.:cs it 
to C'on!ract and C'xpt'i its conll·n1s. 

The instrunwnt, scl~·d(•tl hy the surgeon, having been Jlre\·iously well warmed and 
oilrd, i:< then to he <·urC'f'ull.r iutroducctl, no fort'e bl•ing employPd, iudct•d, it may almost 
be allowl'd to fall into the bladder by its own weight, the smgcon simply :?uiding it. 

The bl:tddcr thu~ rl'a('lwcl and the instrument 1n·ce.~ecl w('JI into tht• Ol';,ran 1 the object is 
to st!ize the stone, whidl cau cithrr lie done by so depressing the litliotritc with it~ open 
blades a.-. lo allow of tile stone falling be
tween them. or by turning tlw open in
f'!rumcnt to the stone nn<l pickin~ it up. 
Th<> .first is the oltlt·r :111d the more u<:ual 
mcthotl, and the on<> l harn commonly 
adoplt'tl, 1he Sf'cond hein~ useful where 
the first i1' inapplieiibll', where the pros
tate is enlargt>d, a1ul the sioue rests in a 
hollow bchiud it. ] t grows in frwor with 
experie11ce. 

l i:ri,·e the first, or 1!:11.fJl/s/1 method 
(Fig. 3 ~I), in Brodie'$ won!~: "The rule 
for seizi11g the cftlculus (which I must 
ncknowletlge to hav<~ first learned from 
witn<'~~inp: thC' very dexterous operations 
of lleurtcloup) is <l!-i simple a~ po:;sibl<•. 
The patiPnt lying on hi:-- back, the handle 
of the forceps (lithotrite) is elernted. 
which, of course. bring.-; the convex part 
of the curved extremity of it in contact 
with the posterior fiUl'l':lCC of tl1e bladder, 
where it is contiguous to the rectum. 
The forceps is then to bl' opened by witli

}~IO. 3+1. 

Oper>Ltion orli1hotri1y 

drawing the sliding hlade to a µTt.>ater or less extent, according to the probable size of the 
calculus, the fixed blade being at the s:une time pr<'~srd gcntl~, downwards in the direc
tion of the 1·cctum. The olijctt of this manipulation iR. tlmt the forceps, bcin~ below the 
Je,•cl of the oilier parts of' the bladder, the cnleulus nrn,Y fall into it by its own weight, 
and it is grnerally succ(•i;sful. Jf it should not do so, the forccpi;, without bei11g moved 
from its si1.uation, may be gently Rt ruck with the lmnd 011 one side, or on its anterior part, 
nncl the slight ('Oncu~!'lion tli11s <'omrntmicatf'tl to tlie bladder will probably hl! suHici<·nt to 
dislodge Ifie (';1Je11]11s, a1irl b1·ing it within tJ1e gra::.p of !lie inslrumeut. ff it Should be 
ol111•rwisc, the for\'CpR, being clo:o;ed, may be n~ry gently am! c:u1tiom;;ly turned to one 
side or the other. ~o that the curved extremity or it may mak<· an angle of 2.J 0 or even 
30° with the \'Crtical line lJf the body. then lJpened and pressed in the direction of the 
rectum in the mrrnn<•r already dt!scribcd." 

"When the prostate :?laud is mueh enlarged thC're is sometime.-; a clilliculty in seizing 
the cak·ulus. ari1"ing- either from it lying under that parl of 1he ~lallll which projects into 
the bladder Or from the impNiiment which it otH•rs 10 till' elevarion of the handle Of the 
in.,lnunent. For :::nch t'l\"'C'S thr 01wra1ing: rnble i11Y<•nted liy J kurteloup, which enables 
tbe patient's shoulder to be suddenly lowt'red, is H!ry COn\·enit.•nt; or the same purpo:-;e 
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will lw an~werc<l suffi ciently well if the patient lH• phe(•\l on a Ji~ht go'.a, the end of' which 
may b<· rni,..t·d b_v an :i:-<:oi:o.tant. The calculus i::; rhcn seizl·d, not in 1hat part of the blatldcr 
whi<.:h ndjoins the rectum, but in the f'un<lus, this bl'ing rendered the lowest point by tl1c 
eleqtion~of' the pelril:i." 

The second mode of' scizin:z the stone mny Le• fk.,.cribcd a!' that of CiYinle (Fig. 3-J.;)) . 
h b thus given by 8ir II. Thom1h;o11: •1 Its priuciple is thf' ren•r,.c of the preceding. 

FIG . '.-l45 . 
By the pot'ition of' the patient, the centre 
oj thP b/addn aud space beneath it are 

J.J ~ St'!ected as the area of operation; no 

/ ,,- p- " ~11~1:,.~~:;~:1 o~' ,•;:~"1~1:1d~l~:~\:~1~ b~'.~"~~,'~ 
---. ~-..., ./' _ .. -::--·· t'trt1ml'nt i:::, a!< much as pos:,ible, 

.. -·;.--· arnidt•cl. The instrument is applied 
~-\. ''I -~ -·:-:::::···· to the i;;tone in the situation which this 

""\. ~ ~,~. _'.'.::. naturally takes, and the operator cnre-

;~~~ , ,_~2? // ~::,7.,::~;!:'::~;\·:~?~::;::~1:.'~~f?£;~E;;; 
~ ~LJ::)/ 

1 
in part due to the mechanical improve-

~- / nwnls which ha,·e been 111ade in tlie 

:;..::r=-__,, _ ----- __L_.. ~~-11::0~~;~1~cc~~, 1

1~~~1'i~~~~\
1·:;ntin~~e ~:::~:~1(~ 

I -- / instrument~ existed." 
" " re shall now consider it in detail. 

011erationoflitliotrity. The blades luning entered the cavity 
of' tlie bladder, the in.!'trument ::;licle;s 

en.;;i\y and smoothly down the trigonc, which in the li\·ing and heodrh~· organ is an incli11ed 
plane, ailhou~d1 quite otherwi~e in the ntonietl and in the d~·ad bladder. In many cases 
the sto11e is f!raze1l by 1he i11strunwnt as it pas~('1', and the 1'iig;litcsl lutcral mo,·ement of 
tlw bin.de:;, rig-ht or l1•f't 1 will determine on whil'li ~ide it lie;;. 1f so, th(' operator is 
t.:an•fnl not to disturb it, but he indincs the hladcs sligltl(IJ away from tlte side on wlticlt 
1't fi,,s, curryi11g the im:irument genliy in towards tlie pos1erior wall of tlw bladder, while 
the mal<:' Uladc is slowly withdrawn. It ii; impol't:\nt n.lways to bear ill mind that as long 
as the blarles arc near the 11 eck of the bladder the male bl:ulc cannot. be withdrawn, since 
it "·ould impin~c ou that sen~ iti YC part :lll(I (·au;.;e pain or injury. H aving done so, he 
now inclines Ilic wcll-opt.:ned lithotrite toward:; the ~tone, Rlowly closes, aml almo::.t ccr
tai11ly R<:izes it." "l3u1 :-.upposc no stone wns folt 011 enkring-, he is thPn directed simply 
to withdraw the male hlaclc an inch or more in the middle Jin<:', to incline the bladt's to 
tlw ri~ht ;,;id1' about J.J 0 , and thcu to close them, without altering the axis of the shaft, or 
otht•rwi-.e disturbing: the <-'entral position of' the in,.trumcnt . Thus, in almost all position,;;, 
tlu· i'tone is f'C izcd s idt•ways by the blades of th<' lithotrite, and n:ry rarely by their t•x 
tn·mitics. If no i;tone is felt, he then turns !hem, opcm'tl, ro the left in a similar manm:r, 
and ilicn clo . ..;t's tht•nL Obscr"e, that the blades are always to be opened before tltey are 
turned, for this reason; 1/ lite tum i·s first made and the blades are rnbsequently opened, 
the rliance is that tlu• 111ale blade, us it is u:itltdratl'll, will more tlte stone au:ay; whereas, 
'(f tl1e Mades are inclined while open, tlte stone, (( tl1ere, is almost certainly seized. This 
is one of the many apparently minute but extrt•mcly important points of which ,:;ystcmatic 
lithorrity i~ made up. To return, it is very rare that the stone will ulude the search thus 
for, but if it doc~, depre~s the handle of the lithotrite hnlt' an iuch or RO, which misc~ the 
Lla<ks \('I')" slightly from the floor of the bladder, and turn tlwrn another -15° to the lcf'I, 
Lrin~inf!", in fact, the blades horizon1ally to the lef't i if SllC('<'~sful, turn them gently to 
horizon1al i11 the riµ:lit. aml close. These five positiou~Hrtieal, right and left incline, 
rig-ht and left ltorizontn.I, explore the bladder folly, middle, right, and left , anti will almo:;t 
ccrtaiuly find any stone of motlcl'<tl!! sizo in a healthy Llad<ler. The object is 1 at tl1e e:une 
tinw, Rlrictly lo a\'oid comnrn 11 icating any jc1·k to the instrument or to the bladder. Jn 
all these mon.·ments, if properly executed, therf' Jin~ been bardy contact of the litho-

E:•i:~~~~~t'~~\v~~;~:~:~ :li~
1

:i;,1~·~fa~:\
1

<l::~~~:1:~l~1~·~:~~~~:~·::~1~~~.~~i:~'.' 1l·:-i~~~~;~::~:~:~:~;:~:~.~~:: 
or we arc exploring for !!-01111! fra~nH:nt, at the clo~eof' tho cai;c, which is ~uspl'ctcd to have 
elu<lc1l prc\'ious search, the Limle may be re,·er;;ed ~o a.'i 10 point downward~ to the floor, 
anti the ol1jcct ::iought may then oflen be secured wi1h caisc. If' :iecking for a :small stone 
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or fo r fra~mt•nl...;, we ~hall employ a litliotrite with short blade!', which can 1 therefore, be 
rcn·r..;cd "ith much ;:i;r<.•atn ca .... c tlian one wi1h Io n~ blades. 

'· Jn orde r to do thi s prope rly in the normal bladder. the handle of the lithotritc is 
ckpre..;scd anol ht•r inch or !'-O bPl\\'Cen the patif'nt's thi~h ... 1 ~o that 1hc line of the i n<:.tru 
nwnt , in~tca<l of hl'ing- dir<'ct<:d obliquely a liule upwanl~. is len.•l with , or e,·en points a. 
littl e below the horizon; the blades, ~up 1 1o~cd to hm·e beeu already broug-ht to the hori 
zonta l, ns before dl•:.:.crihcd. are ca11tiou:::ly turned about i.; 0, i-ay, to the right (rig-ht 
r('\"l'r..;NI incline), so a:-; to point obliquely to the floor, which l;hou ld be harely felt or ve ry 
li~hliy l0t1l'hcd hy them . No pressu re should be made on this parl of the bladder by any 
J art of the in ... trunwnr, nnd it is ea::;i ly a rniclf'd by dl'Pl'l' . ...:!-i n~ sutllcicntly 1he handle of 

~~i;~ ~ ;~~Zt ;:~',~t·~·~~ ·~,',~. t;11~;:)·, 1~1~li°~.:~~~s. ; ~~~ 1~~,~·;,e~~1~1~1;t/;;~1;;r~\11:~111 ~s .~~1:1~~ ;~r~l; . 1 ~~c1~~,~~r~~~ 
Hrtienl pot:. ition , and tli c floor lightly 8wept; this requir<•s 1be maximum depression of 
the handle, :uul is only nece~sary to pick up sm:tll fragnwnts wi1h a !-i hort-Uladed instru-
11w11t. But wlLl'll ll1l' proslat t.• ii;. considerably eulargcd, am!:~ stOIH' or fragments have to 
be t"oug-ht bl'hind i1, the li1ho1rit{' is rernr~ed without dcprc.:;!'>ing: the li a nclle. 

"Ali these mo,·enu..•ni s are to be executed at or bryond the cent re of the ,·esical cavity, 
the prOpl' r ar~a fo r opt'rati ng, without hurry, rapid movemen t, or any othe r which partakes 
of' the nature of a j erk or t>Oncussio n, and, if in :\ fairly he:dthy blacldcr, without causing 
more than a very l.'l i:zht ()(·~1-cc of pain lo the patient. The opera tor'o eye i ~ also to be so 
familiar witl1 the ~-t':lle marked on the sl iding rocl, that he knows at :i g-lance the exact 
interrnl which it indicart•s as existing between the blatles in the bl:-tclclcr. Jt is es.;;;ential 
to g-ood prat·lite. while manipulating the lithotrite, to main tain the ax.iii of the in:;:trnment 
a.s far as po:_.;:-;iiJh• always in the :•:11ne dire<"tiou. The blaclt·s only a.re to be moved i the 
shaft :.;hou l<l occupy the ~ame inclination, unless when this i~ intl'ntionally alte red. In 
screwing home the omall blade the operator is very apt to move the lithotrite also at each 
turn of the :;:crew, unless he is conscious of the care nece.s,.ary to amid the Hi!. All 
lateral morements, all vibrntion and concussion, 1tecessm·if,1j tell On the neck of the bladder 
and p1·oslatic urethra, where the instrument i:< most clo:"dy embraced a nd its mobility is 
mo.., t limited. To 1hat pa rt of the lithotrite which occupie~ the anterior portion of the 
urethra mue h freedom of lakral move ment is pcrmilted. :rntl in the bbddcr the in<::lrumcnt 
i::; fn·c, although in a let;8 dPgrce; !Jut the ax is or fixed point, a::i n·f!;ard~ l:Lternl movement, 
is at tl1 e p:il'l indicawd, whicl1 is ali:io the most seusitivc spot of 1l1c t• ntirc pa:':mge. l lt' nce 
the aim of tli c opera tor should be to pro<luce in this sit uation no motion of the lithotrite 
cxcl'pt tliat on it s ow n ax is. F ew of the details of the opera1io 11 require more prn.ctice to 
ma,;tcrth:ui this. 

•· Tlicrc is ouc import:ui t rule with rtft:rence to the s. ituation of thP calculus in the 
lJl:ulder. The larger it i::; the more Ct' rtain it i::; to be fou nd ly ing: near the nc('k of tlu~ 
bladder in tl1<' ordi11ary recu mbent position. while a small one i:" 11 ::-ually detected at the 
batk of the 1ri::?:one. This position of the lar~c i:itvne rNp1ircs a different method, and it 
will be found almo...:t innwiably succes:;ful. The lllOllll'llt the hthorrilC' enter;; the bladder 
it j,, not to he pu~hcd onwanls to tile bottom of the t•avity . Fir:::.!. let the blades be inclined 

~~~:~'~,!~~~::1t ~:~l)~,i<~~· ~::c'l\;~,ii:~~1 f:~:.· ~is sit~1~\~il~s ~~~l;n:!:~11t1ai1:.l;~~ ~l111c l:~~i12~ ~~::~~e ~~rt\~~n n~~:I~~ 
tl1e bla.chh:r i it i::; now only nccc,;~ary to incli ne towards the ::o1 ton<•. :ind it will be seized 
almo.!lt cer1ai11ly at onee. But if' the operato r comnwnt'l'.., by pu:-;\iing: 0 11 the whole insl rn
nwnt, and tli<•11 withdraws the male Uhde, according- to the ord inary cu,;tom, the blade is 

~;:.~1~1 
i ~,~1 i<~11~~w11~ 1 <: 1~:~~·~~~;11~1 ~ni~~(f ~~:~~ 'p:.:1l11it~~1i 1~ ~ 1 ::~;:~:oi1;~.i ~~:~1i~1~ ~ a~1:1tc1\1~r:t11::;~s l~;~~~i~1~ ~ 

thi~~ ~ I~ 1/;;i~~111i~~~l :;:~cm~~·i,:~\1:0:~11~01~:~~;10cl of Ci via.le for finding the ~tone. It is, doubt.. 
lc8~, :rn a1lrniraUle one, and, in skilled hand~. is at least cc1ual to the English method. 

t~'.:~;'~f';';'.~~(~::'.:!~ii~1';~~i~"1:~:~:
1

~~~~:,~;~;\~.~i,'~~";~ :~!,'..:i~~'.:~':i;,~~~~:,;:,,tfr,~~'.~~~;\~;~;;~~,f~1;,~ 
:~:'.:~i~~;. ~E;~.~:i~;~;::E:,~\:~~~~',,:::~~7~'.~:;:.~~~:~j,:~I~~!.;j~;.i:f:~~'.!i~:~i·£;~~~ij!~~~:~,:~:;:~ 
~l~:~':::i:::~:i'~~~~:,~::~f:~~·~:i :~:;~i;:~:~~:l:~i,;;;,~~::~~i::r.l~~~:i•,,:,;i';

1

,;:'.;::.~:~i,(1~::t~lfo~:.~!;:~:1~ 
male blade being drawn fo rward without affctting the neck of the bla<l<lcr. "~itL this 
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caution a lar;tC' stone may he rru!:'ht>d with hut lilllc pain or \·esical irritation; without it, 
the fir~t alH'mpt 10 op('ll the lithotrit e will be resisted by the IJladdt'r. n.nd the intention of 
the operator frustrated. 

The stone Jia,·ing been F-f'ized-its size g-nug-cd by the markinf?:~ on the handle of the 
in:;;trument-it is to he cru:-;hed, and when the irriln.tion cau,C'd by the operation i ~ i:d ight, 
thi s may be repeatc:tl three. four, or more times; undt• r otlwr eirtum~tfuH·es, one or two 
cru~hings arc !-;111liricnt. " ·here the bladder is irritable, the !iLOn e of good siz<'. nnd it is 
probable that <:.1·n>ral operation~ will be req 11ired1 it is pos-.;ibly n. wi!W plan to do but little 
at the firM si ttin~; looki11g upon it ni' a tentative f: lep, aml, wh<.•n no bad rl:!su lt follows, 
the RCcont.I opera! ion may be mort! prolongt• t.I an<l effoc lual. 

" · li en 1\1c ~ tone jg Rmall, one si tting will often su ffi ce to crush it up. I have, howe' ·<'r, 
on sneral occasionR1 in healthy suhjc('tS with RO UtHI hl:uldl'rg 1 bccu tempted to crush into 
fragments at one si tting, Rtoncs upwards of' an iuch in dianWLl'l'1 anti han' had no rea..:.on 
to regret it. Jrnh·Nl1 on thi s poinl no ~(·neral hnr can be laid down. \\'!tat may be wisP
in On(· caRe would bl· indi~crcct in another, and what may .!'-af(• ly be 1111tlurtaken untler cer
tain circ umR!a11c<:s would be hazardous under others. 

Jn a middlt' -:1 µ:<' d atlull, with a healthy bladd(•r nnd prostate, a l:u·~e stone may often 
be rapidly cr·u o: hcd. Jn :111 old man with an enl:ug(•d proMntc, Ilic .s ittings ought alwa.rs 
to h<' short. " ' hen the bladder is irritable, little should be <lone al one sitting. "'When the 
re,-er;-;c, more may be undertaken wifh confidence. 

On removing the li thotrite, the su rgeon should obsen·e that the male blade is screwecl 
well home. 

Opinion~ clifi~·r with respect to the remo,,n.J of the fra:rments; most surgt'ons prefer 
lea,·in~ 1his to the natural action of the bladder, and in this vit'w my own opinions tend, 
ancl] hav<> mmn.lly pr:icfo:ed it, but Sir'\\'. Fergu"-son aclrncated in~trumental interforence. 
"I have µ-ent•rall."," he wroh•, "a ... a firs! step introduc<>d a lithot rit e of eono:iderable size, 
ec1ual to a ~o . 10 or 11 bou~ic, and hrokcn th r stone into \'arious fra~mcnt;;;, Xext I ham 
taken 1he smaller liiholrite. attacked th e:;;e frngments, and !llt' n ha \'f' \11'l'd a small scoop, 
wi1h the ohjcct of 1-emo,·ing several fragment~, so that th C' pali(•nt mi:rht h:wc sat iRfac tory 
cvidenc<> that, the stone had been crushed. Jn a few days aficr, the small crusher and 
scoop haH' a:rain bc>t'n uRNl, particularly th<' scoop, wherewith thu fragments, when found 
suffa·i <• ntly ::: nrnll , han bt'en extracted si ngl y or two or three at a time. Titus, ins1ea(l 
of' waitiug for tli<' ~pontaneous escape of tl lC' broken portion ~, a protc~.i:; u~ually both uncl'r
tain and tardy, th(')' l1a\·(· bl'en got rid ot' by direc t and prc•ci;.;c ::llll"g"iC'al interl<.:rcncc. By 
Lhis nwans a stone mny be removed with a rapidity little short of the time needful for 
li1hotomv." 

·• Occ;usionally, when O\"e r-anxious for a rapid cure, ] h:we extrnctt>d frngments rather 
too large to come rapidly along ilw urC'!IJJ"a, po1r1ic11larly in the pro~t ati l: or membranous 
portion, or at the triang-ular ligament. In :some, when the urethra ncarc~t the neck of the 
bladder has been rat lie r roughly used, there has been con:::iderabll' irritatio n. " But a in 
many in<;tanccs J have been able to effect one or two o p<•ration1' within ten days, which, 
aceortling to custom, would take weeks or po,sibly months. Jn pnr;1ly;-;is of the bladder 
this practice is also pron!d by F1; r;;m:o:on to be of gre:~l v:duc i indl•(•11. he slate<; that 11 !"uch 
a. condition i" positi,·cly f:n·orable to that proce~:::, for there is ~enemlly in <;uc h cnscs :m 
apathetic :::tate of the nu1cot1s membrane which permilg of' the frl•e u~e of instrumc11ls 
re11ui rcd fo r the r ..:!mornl of fragments." That the prol•e;;:; m11 Rt be followed with caution, 
the experience of the able surgeon I h:-we quoted is a suflicient. proof. On his high 
authority J now recommend it. 

In the majority of the ca;;es of li thot rity that htwc fa ll <'n int o my h:incls, ] h:we left the 
cfo:charg-<' of t.hc fragmC'nts to natural procc:::ses, and lrn.d no 1«'a"o11 10 n•grct it. Jn nil, 
succcRs followed the practice. Jn one only have I ~ubst'l tH<' ntly hatl to perfo rm lithotomy. 
'Vher<\ the prostate is 1•nhlr~cr l and the fragments prevented from pn.,sing:, Fen;usso11 1s 
plan of rt•mov ing th C'm by the scoop or ,; mall lithotrit c is a good one, and, for the same 
purpo~c Clover's inµ:cnious instrument ( Fig. :319.\) may bu u ~cd. Jt. is ha;;;l'd on the !'::J.nlC 

s~~~i,\::~.!:~c~:i,;~;~f:~1 '.{,~~;f~:=i~~~:~~·:i·~:'.~;;~:.i:5.:~;!::!~1:~·'.i'i'a;~~~~·;·~~cl:l~.;:''iii: 
practice l have been in the hal>it of uRing for wa,.hing out thC' bladder, and cmplo_v a long 
piece of tubing fittl•tl on to the end of the ca1 lietcr, the tubing n<·1ing a:; a ,;_vphon an1l 

~1~·;:~~11 ~~:;:g~~~h~~n~1~::~5 b~f'p~!:~l~:~~l1\:~r~-~~te~;~:~~l~i~\~~~~~ a~~:~;t~~~-) - Si!1~~1~v~:;:~o;tt1111i~: 
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I find Prof<•s;;or Di1tel, of Yienna, has adrncated a like practice(' Practitioner,' March, 
J~il). 

The sitling ha,·in~ been brought to a close, the patient should he well covered up in be<l, 
and a tumblerful of warm wine-and-water, or brandy-and-water gi,·en, this practice hM·ing 
a 1endeney to clieck the rigor that so often follows the operat ion. The patient should not, 
if po::isible, make water for some short time afterwards, and lte should then make it in the 
recumbent J>O!'lture, C'arc being taken tliat the chamber into which tl1c water pa:;ses is 
co,·ered with a layer of mu,.;lin to catch such rragmc.:n1s of s1one a,. nm~' pi\.."S. 

After twelve hours of the recumbent position, if' no unu::.ual irritability of bladder exists, 
the patient may get up. 

The second operation may be performed witliin three or four days of the first when no 
bladder symptoms exist; but wliere these are prescn1, or have become aggrarnted, n longer 
interval should be a.llowe<l ; a week or Len days being suflicicnt. The same may be saiJ 
fo1· all subseq uent sittings. 

'rhen a fragment becomes impacted in the urethra and produces retention, it should 
either be gently pushed b:\Ck into the bladder witl1 a largt' ca iheter or removed with m·c
thral forcep"S. These fragments not only produce reteution at times, but cpididyrnitis, 
from irritution of the caput gallinaginis. 

'\"ith re~pcct to the u~e of' chloroform in lithotrity, there can be no doubt that it may 
under some circumstances be gi,·en with great adrnntnge, although n lwn the patient has 
good pluck, ther(' is no rea~on why it should be admini:;tcrNI; Out the same care and 
gentleness should be observe<l in an unconscious as in a conscious subject, and with it, no 
more harm to the bladder is likely to accrne. 

With respect to the nnture of the implements employed in <'rushing a stone, lightness 
coml>ined with strength are the two essentials; each part should work very smootl1ly upon 
the other, and the nwans employed to change the action of the iustrument from the sliding 
movement of the blades to the screw should be as simple as possible. Ci,·iale originally 
employed a three.pronged instrument, but nt the pre!wnt time the i::crew, as originally 
innnted by Ilodg:-.on, imprornd by " 'c iss, and adopted by S ir 13. lll'Odie, Key, :rnd oi l ier~, 
i~ the more common form of' mechanical power employed . The mode of its application, 
however, has bet11 grPatly improved in recent times, the instruments of Weiss, Charr iCre, 
and .Mau hews supplying llll with everything the surgeon could desire. One made by :'llat
thl'ws, of Carey Street, and figmecl below, is the one I prefor. 11 is Uased on the move
ment employed hy Chnrriere and W'ciss, and has a monilJle l1andle, which enables the 
surgeon, when employing the English mode of seizing the stone, to keep the fe rnnle blade 
of' the instrument perfectly steady. The instrument is worked by the screw, and the 
change from the screw to the slidiug mo,·emcnt is made rapidly by simply moving the 
tliumb-plate-this plate being fixed in the required pooition by ::.crew l'at1:ht!::. (Fig. 346). 

F10. 346. 

The blades of the instrument ma.y be ~i thcr fonestrate<l at their enrls to facilitate the 
breaking of the calculus, Lliough such instrnments are not now much employee\; or flat
tened rmd plain, with rou~henecl male blades for powdering or crushing the pieces. These 
latter instrnments, made Vt' ry small and slight, have been called scoops. 

ser~.;~e~~·le~ err~s~~~l J~~~~~S t:i:! ,:;~c\~~~~3t.~r~1~:l:~·11~~:~,t ~~e i ~n,:~~~~dj ~ 111L~1~3~t1 l:~:·dlii~~ni~~s ,.I~~~ 
they sufficient practice to render its application easy; for in lithotrity more than in any 
other operation, it is most important that the surgeon should make him"-elf' perfectly farni. 
liar with the instrument he employs; none being ju~tificd in attempling to crn~h rt stone 
in the blnd<lcr of a living patient until by practice he has learnt to harn a perfect com· 
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mand OYc>r hii:; in~trnm<'nt and a thorough knowledgr of it~ cnpahiliti('~; theory beinµ: of 
little Yaluc to the litliotritist, ancl manual dexterity is only obta.i1rnhle by praeti<·e. A com
plete de!'eription of' every form of lithotrite ernployt>d. a~ wl'll a~ a hi,.,1ory of the operation, 
can be found in Sir II. Thompson's admirable work on lithotomy anti lithotrity. 

LITHOTOMY. 

In children, wh<'re litliotrity is inapplicable, and in adults, when lithotrity, for reasonq 
already gi,•en. ought not or cannot be applied, lithotomy must be employed, and latt>ral 
lithotomy is doubtlc.i:::s the best, as it is the most useful operation. "ln ehil<lren it is dilli
cult to mention any operation in surgery so uniformly succe11~ful a!'! lithotomy is. The 
incomplete development, anti the conse<1uently little sm;ccptibility of the par ts involvecl
tlie small size of the vei;:;se ls, n.ncl lhe little r isk of hemorrhage-the yiulding nature of 
the textures, rendering force unnecessary in the extrnclion of the slOnc-nre circum
stances 1hat combine to divest the operation of much of t il e danger that surrounds it when 
p<•rformcd i11 t.he a.du ll. l~'rom ch ildhood to the age of pub('l'ty t li c dangers can hard ly Ue 
said to increase. Boys of thirtt::en years of age :;utfcr sca.rce ly more from the operatiou 
than children, and for the same reason. Seeing, then, tha1 so little risk and sufll!ring at
tend lithotomy in children, it is dinlcult for us to find an equally safe and eflicient sub
stitute; ii Clln sc·arcely, indced 1 bf': sa.id to be required."-Aston Key. 

Jn lite adult ni:de, lithotomy is rarely resorted to until the surgeon becomes convinced 
that 1he rcmornl of the stone by lithotrity is inapplicable, or llfls failed; at least, such has 
been the practice at Guy's Hospital for many year~, and taking the ~werage of cases of 
Rtone in the adult admiucd, hall' only ha\'C bl'en .subjected to lithotomy. In private prac
tice, the proportion of cases of litho1omy to litllotrity is much smaller, patien1s applying 
for addce at an earlier period. From this fact, the wor:-L ca~ei; of stone are alone sub
mitted to the culling operation, and, as a consequence, the mortality is high. 

"It is probable," writes Birkett,' Guy's Rep.,' HsGi, 1 ' that the rate of mortality after 
lithotomy must li<'nref'orth always appear higher t lmu formerly, in con~equt:>nce of so many 
of the patients suHCri11g with stone who might haxe been cut successfully, being tho~e 
now selected for the performance of Jithotrity. Jn point of' fact, the \'cry cases which 
swelled the list of succcRsful results no longer appenr in the eatf.•gory of those submitted 
to the cutting operation; but, on the contrary, tho~<' patients too ill to reCO\'Cr from 
l ithotrity frequent ly, as n. lm•t resource, submit to litliotomy nnd perish." At Guy's, 
lithotrity being the rnlc in adults and lithotomy the ('XCept.ion, the mortality of the latte r 
operation in adults is one in three, whereas in places where lithotrity is little practisc<l, it 
is one in five. 

L ateral lith ot omy, or the operation of Haw, .fo.qucs, and Cheselden is, without 
cloub1 1 the fo\'Orik means of extracting a stone from the bladder among modern surgeon;;;, 
assuming that lithotrity is inapplicable or inadvisable. A~ an operation, it has been nobly 
planned; and to ::it•e it p<'rf'ormed with skill and precision is still a sight which atfords 
gratification to the youngt•st as well a:::. the oldf>~t surgeon . Jn my student days, to :;cc 
At-ton Key cut for stone was an event which I now fondly think O\'Cr with pleasure and 
admiration; anti the memory of' the skill and precision of his acts in this 1 as in all otht::r 
operations, is still before me as a standard of prrfoction at "liich all 5hould aim. 

The:::c remarks an• not inapplicable as a preface to the snhjcct of lntcral lithotomy; for 
Key's u~e and a(h·omty of' the :-traight staff in that opcr:ttion haw so intl.uenc:l'd all his 

~:~~~:~,~i~~~~;';:r~:.~~~: 1ii~:~Et~~~:.~ ~~1~,'.~"~~:;:~::i~. '1~~~;~: .. e:;~~:r ii:~~~;;:.;~~:~: 
from other source~. it Sf'('llll' so remark:~Ule that it il'I dillicult to arrin! at any other con
clm1ion than that the modi• of operation has something to do wit Ii it; for, taking the mo'-'t 
reliable s1atis1ics-tbe Norwich 408 cases, in subjects under puberty, and Thomp8on's 
868, eliminating the Guy's cascS-the mortality was l in every 1 1} cases; whil~t of Guy's 
t•asr-s a.nd Key's op<'ration during seventeen yt'ars, 3 deaths occurred in 171 cases, that i!--, 
1 in .;7 ca!les, the l'ILl('l'ess lwing four times grcatC'r. 

In cliihln:u under fi"c yt•iirs of age, these point'\ are still mm·l' strongly marked. :i.s out 

~~i~~(~I ~'~~~:~ :~~~~: 1~ 1!,,~~1:~~~~1CJ::~!~: ~~~e:~1~~~;~~t )~l~~;.:t~o~·:·: ~1:~:;~ 1 o~J ;ta~~~'~ ~:,~~·tisc 1; 11 ~~ 
231 OU[ of 73 ('ases, and more 1·ecently, during seventeen years, endi11g in 18i !, 100 pa
tie1lls liave been Clll ronsecuth:ely without a death. 

Thi~ succcRs is certainly more striking than I anticipntccl when I hegan the compari8on, 
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:md mur-:t in a men~ure, if not altogether, bf' ascribed to the grratcr !'lafoty of Key's opera
tion. 

l propose now to tle.o::crihe the operation of lateral 1ithotomy, and I Rhnll do so nf'ler what 
I belie,·e to be the LC'Rt mcthod 1 that of "Key," gi,ing al:->o that wi1h the cuncd Rtatt: 
Eut, first of all, a~ to the in;;;truments required. 

The staff, whether s.traight , as in Key's operation, cuncd as in other;;; (Fig. ::Jl"i"), or 
reclanµ;n1ar, must be reg-arded a~ a director. lt i8 a means tht• surµ:con employ~ lo guide 
hi1' knife into the blad1k·r, and I ma.y say with J\ey, that "1ht· adrnntnµ:c of a. r-:traight 
ornr a curved line as n conductor to a cutting instrument is too obvious to require any 

Fw 3-!7. 

comment. I s it surprising that the blind r<houlcl err in a t"rookcd path?" Key'::; stnff is 
blunt-pointed :.1s n sournl , and more deeply groo,·ed tha.n the common .staff, to prev<•nt any 
ri ~k of the knife slipping out; the µ:roove is in the centre of tl)(' i;taff, not at one ~idea!' in 
the ordinary cun·cd one, nnd it runs to within half an in('h of 1hc end. "lts ('hief 
superiority/' Wl'itcs Kt>)'1 "con~i st.s in allowing the sur;!eon to turn the groOYC in any 
direction he mav wi~h . " 

The ~.taff nulst vary in length and ~ize according to the agP of' !he patit•nt and size of 
the urcLhra, it being w('I\ to use as large 
a one as will pn!'l-s readily down the ure
thra. 

Vw. 3..J8. 

The knife nlriC!'! nrnch wi1h the fancy /rtJ1
_" E::__:'"'!I:__'"-"''-" _ ____,,,== 

{~~~~ ;T~)a;1~1:i h~1i:~1c~~:~~~~c~c~!m1i1~ ~ ==> (le_ 
in form a common ~calpd, but is longer 

~:c~1 ~e~!~~f1~ a~~in8/:~~tl[i1~~~~,·~: ~~ 1~~:~ -C ____ -,-_J_==c: 
with more facility in the groo,·e of the /i1!JSJ.i1ift· 
director. Different sizes are rPquircd for 
a child and a.u ndulL 

The knife as employed by Sir W . l:;'ergu:-:son (Fig. 3 IK) is ginn as a type of that 
required for the euncd staff. 

A probe-pointed bistoury or blnde with a rounrl point is :;om1·timrs of uo::e to enlarge the 
ve!iical openin_g when not made free enough, or, to gi,·e vent to a larp:e ::tone. 

Lithotomy forceps should be mnde of scn~ ral shapc!o; and !o;i;.ws:, :uHI n ~eoop (Fig. 
319) ought also to be at hand. It is used by pn~sing it bd1i11d the :-:touc and iixi11g it 

Fw . 349. 

hflf J) 

Lithotomy scoop. 

there by the pre8surc of the left index-finger, the instrument wi1h the two ltancl.s bl'ing 
withdrawn with the stone. 

" 'hen the perineum is very tleep, and some extra gllidc is rt:qnired by the !'lurgeon for 



the introduction uf' his forceps into tht: blaclcler :rnd the extraction of th<' stone, the- blunt 
gorg-el (Fig. 3.10) may b(' u~c<l, tht: instrument, guided Uy iti:; htak, bcin~ pru;:;ed i11Lo the 
Lkulder upon the ~taff, and upon tliis the- forceps can readi ly be intro<lueecl. 

Tlic gorgct is never nccdeJ in children, but in a<lults it is often of great use. 

FIG. 350. 

TheLluutgorget. 

The oper ation.-The surgeon having dc:c idcd upon his operation, selected his instru
mt:nts, and seen that he has at hand e\'erything he may n:qui re, having also obtained the 
help of three if not four assistants bes idl's the ch lorofo1·mi:;;t, proceeds to pla('e his patient. 

A narrow but well-raised table s l1oulcl be employed, so that the pa1.ic=nt's perineum and 
the surgeon's face should be nearly on the same le\'cl. The patient should be placed on 
hi:S back with his thighs fiJxed U(>Oll the peh•i; and the lcgi 11p)n the thigl1s, the hands of 
the patient being made to grasp his foet, amt fastened in such a position by !he figure-of-8 

bandage, ll!e padded br:tcelets and nuklet:-:, as seen in Fig. 
F10. 351. 3.) I, or CJo,·er's c1·utch. The lll'Ck ligature is ne\·er re

quired. Child ren need not IJe fot>tened, but it is more 
prudent for adults; although some surgeons, since the 
introduction of chloroform, have given up the practice 
under all circumst:mces. The shoulders should be well 
raised, the knees separat1·d. and the peh·is kept well down 
upon the table by two a!lsistams; the imr~eon should al~o 
see that the patient is quite straight, the line of the umbili 
cus being the bf'St guide to this position. 'The perineum 
sliould be perpendicular. The surgeon may then pa!:ts the 
staff, and having introduced it well into the bladder, and 
felt as well as heard tlie stone, he i:[I to entl'ust it to the 
hands of an a:o;sistnn1 1 one wlto can confidently be rdied 
upo11 to hold it in the po:;ition in wh ich tlic surgeon has 
plact'd it, and who will not draw it forwnrds in any degree. 

Llth tomy llr11.relet11. This point is of importance, for thl'rc i8 ~ood reason to be-
lieve, that many of the mi~baps connel·ted with the opera

tion are due to the staff havin~ been partinlly withdrawn from the bladder by an assistant, 
who perhaps iu stooping forward, tries to get a i:-ight of' tlie operator's movements. 

"'hen the straight staff is used, it is to be l1eld well up, with the handle $lightly tilted 
towards the operator; anti, when the cun·ed staff is cmployecl, some !:linrgeons like it to 
be well hooked up ngainst the symphysi:S, but, under all circum:::tances, it is to be held 
steadily. 

The :;urgeon will probably ha,·e seen that the perineum has been sha\·ed, n.nd before he 
operates have l'Xamined the pro,,.tatc per n·ctum and scanned the perineum. The operator 
may then }>l'O<'Ced wi1h the.first step of' the operation, viz. 1 to lay bare the staff, to expose 
the groon! of the director that is to guide his knifo into the blacldct·; and the point at 
which this opening is desired is at tlie membranous portion beltind tl1e bulb and in front 
of tlte prostate; Blizard, Martineau, Stanley, Kt'y, and Fergu~son, all laying stress upon 
this important point. ".ith thiR \'iew, the perinea! inci~ion is to be madl!, and in lateral 
litho1omy 1his is uRually situated on the left side, the line of incision lying from the left 
of the median line of the perineum down\\ ards, Lack wards, arnl out wan.ls, midway between 
the anu11 and the left tuLt•r iscl1ii. Tile incision is wrnally from three to three and a half 
incites looµ- . ~ome Rm~cons comme11ce the cut an inch in front ot' the a.nus; others fix it 
at one und a quu1·ter 10 one a11J tl11·ce-quarteri:-, but this point is not one of primary 
importnnce. The object of the incision is to make a free external 01wning, to ena.ble the 
surgl'Oll to l't'ach the groove of the Rtaff at the part indicawd, and allow subsequently of 
the rcmond or the stone, and a point midway bl'tween the ::tcrotum and anus is probably 
the best guide to follow; tlte length of tile pcrinc:tl region nwying greatly in different 
subject~. 

ln making this pcrineal inci~ion, the lel't thumb of the opl•rator should be firmly fixed 
abo,·e tbe point at which the knife is Lo be introlucc<l; and iL is well for the surgeon, witlt 
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the finger of tlw left hand, to hold the stnff firmly at the root of the penis at the Bame 
time. TIL<' point of tile knife may Le wt>ll in1roclutcd into the soft parh in the line of the 

~~:~e~~~;';h a~:~\ 1~~c ~::~~e~~ ~~1~~ ;1~1~· it.ll~:d B~1~ 1 ~~~ . c·u ~ t~'~;~·;~:·a1~~s ~.~\(~~'l'~~~l 1~:~. ttl111i;dr~~~l~~~ ~! 
li~~:~;;~"~~ .. ~·~;"'.';:~"';·k i "I ~ •. ~~ ifa;~f ~'i,~7,,~'·~, ,~"~,i~.~: :c~:~'·;~:~;,;;::;,' .~~~~f ~-e~~:: ~~:'~~.,:;.; 

The surgt•on l1a\·ing exposed tht' _!!roo\·e of the din•rtor (i:'itafl) tl1at i:;; to guide his knifo 
into the bla<lcler, should then procet_·tl to the sn·ond sll']J of Liu• opl'ration. For this pur
pose, when the curn:d Blaff is U$Pcl, he should intro1l11cp the forl'ling-C'r of his left hand in10 
the wound, a11d feel for tlie t:taff behind and lo the /~ft of tlie bulb, and liaving c:ICarly 
rnade out the lwo l 1dg-t•s of the groo\·e and along his nail lJL'tWCl'll LIH·m, he should inLroduce 

;~;~~~~;~ij~gu~~:~~ii:~~\0~¥J'.~ii::~j~'.~E~~~:~J'.TI@ 
Fw. 352. 

~:;:~'.~~~~·11 \\~i~1~0~'.~\'~~01
1

1::;111~11i"1 ,;~~'~ t t~:~' !~~n~;i~r~t'ti,:~g (~~~~t~t1~:~:1,:~r 1~:.i~~:\ ~ 1~~11s;~~0 ~~·i ,~~: 
the handle to the <'it·,·ation descril>ed in Fig. a:;a1 kel'ping his rig-ht hnn1l fixed; then with 

~\~le e~{f~ s:\1;~u:~<4~~:o~~r;~~~l\-~~~~~1t~e~~· ~~,~~~:~~n~\~C'Ll~~lft_~·~~.:c l~::l L!1i~h~l~r~~~o~ 1~t:;;, t1111:~v~~l~el~! 
proper bearing, is now ready for the ~ection of tile prostate; :it this time the operator 
should look to the exact line the director takes . in ordn to carry the knife safely and 
tilowly along the groon!, which may now be <lone without any risk of the point slipping 
Ollt."-Ji,.'ey. 

di1'.~~t1~r: 11~~c1~::·~~;~~i" c~~ L~~:~~~r~s\a't'~ 1 :0 1~~~f1~1~.,~~~ i~c,~.~~~~:·~~ ~·~r~;:~~g L!~E·o~tn!~? tl~~o~~~o~~~~ 
\·arying the an::de ucconling to tlw ngc of the patient, the wid1li of !he pclvill, and size of 
rhc !<lone. As the tl in.'clion in whid1 the prostate should bt1 dividl·d, in ortler to adhcr<• 
lo Chc:sdclen's opcratiou, is 01Jliq1H'l.f dowuwanls and 0111 wards, inc:rea'iing 1 lu· angle at 
which th(• k11ife cnte r!I the hlnd1h•1· will incur no ri~k of woundiri~ the pnbic artt•1·y. Tht• 
J..nif'c may be conducll'd with dclibernle care inio tht• bl:uldl·r, tlie n·t-iislance afforded by 
1ht: prolltatc will be rea<li!y f'clr, and the hand or the operator !lhould l>e cheeked a3 soon 
a'". lie fl·t!ls the prot:tatc ha~ giYen way."-Key. 

The t-urg-co11 know::. wht·H he lial' 1·n1nctl rhe bladder by the absc11C<' of resistance, and 
uc<:ai<ionally by a ru .. h of urine. Ile should n•mcmber, howen-r, that some urine will 
e ... cape so ~uou :11' thl· urMhra Im~ bt·t·n opened, anti 11ot ht· mii:il('1( hy the fact. The ang:e 
which 1he knifo make:-i \\ ith 11Lc l:itHff, n·gulat('s the sizt_• of the inl'isiou into the neck of the 
bladJer. " 'hen tht· knife il:l in a lint> wit Ii the .:-tafl', 1he inci.;ion will be limited; the 
larger the angle tht! kuilt- makes wiih tht! 81aff~ the l11rg1·r will Le the wound. 

3M 
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Ao a rulP, a large wound cnn be of no advantage unlc~s the stone is Yery large. A 
srnnll wound, howc"er, is a disadnrntag:c when the stone is of medium ~ize; for although 
the neck of the bladder is capable of a good dral of dilatation under moderate force, any 
se,·ere laceration of the prostate is almost certain to be followed by bad results . Surgeon~ 

J.ater11.l l!thotomy with Key'11~tra.ight11tatf. Takrn from Kl'y'• work11 

<liffer much uron thi~ point, i;:ome recommcnclin~ d;Jatation in prcferencr to free incisions 
into the nc('k of the hl:uldcr, whilst other:: prefer f'rt:'e divil"iOn of' ti~sues rather than run 
the risk of lac·crating tlH'rn. 

i\loclcrate dilalation i~ ccr1ainlr free from ri,c,k; while RCH'l'f' dilatation is dangcrou~. 
ina;:;much as it nC'<·(':.::-;itate:: great laceration. .As a rule tit<' ill(·i,;ion should neYcr e.x<:ee'l 
the limits of the pro~tatt' . 

The blndd<·r ha,·ing been opened, the third stPp of the operation remains to Le per
formed, wl1ich cow;ists in the remornl of the stone. This is 10 be donr by means of 
forceps. 

The knife l1a\·ing bC:'l'll withdrawn on the completion of tile s.econd 1'tCp, the index-finger 
of tlic su1·geon':; /~/~hand 1'hould be introclueed throup;h t\1e wo1m1l i1110 the bladder, guided 
by the staff; :n1d 1\ie operator onp:ht always to n·mcmber that till tlir.fin.qer lws been.fairly 
passed into tl1e bladder upon the sto.fl~ tl1is i11str11me11t is not to be 1citlulrmon,. although 
when the bladder ca11not be rt?a<'hed by the fingf>r, the blunt goqret may be passed alon~ 
the staff to m·t as a guide to the forceps. The forcC'p~. held i11 the :_;;.ur~con's right hand. 
is then pn~::ied into the wound upon the 1cft illlkx-li11g<'r, and, guided hy it, pushNl into 
the opening, the forceps being introduced into the bladdl'I' at thl' moment tl1e finger i~ 
withdrawn. 

"llaving deJi,·ered his knife to the assistant, the operator takc·1' the staff in his right 
hand, anti pa!'!"-ing the forefinger of his left along the dirC'etor through the opt•ning in tht' 

e~S~~~~r\~-:lllJ~d:~~t~\'~a~~;~/~~t'~J1.~rbJ~;)~Jl~r~'~hangcs it for the forccp.:, )l:l~SCi'; the JattCr lljlOll 

"ln extracting- the calculus, should the nperture in the prostate prove too small, and a 
great degree of violt•nee bt• rcquin·rl to ma.kc it pa!:<S 1hro11gh Ilic opening, it is advisabll' 
always to dilate with thC' knife rather than expose the patient to the inevitable danger 
con!:-c<1uent on hweration.''-A#ey. 

The forecps should he full-sized, and introduced into the bl:ulder elo,:ed fiat upon tlie 
stonf', :rnd immedi:Hely opened, the stone gc1wraJly lwin~ at onc:l' eaugl1t i11 the blades, tlw 
rush of urine c·arrying it fO\\ ards the wound. The stone !:'houlll be gra<:ptd boldly, and when 
seized, be :'lO\dy and drlibl·rately extracted, the extrnl'lillg" force being made in the direc
tion of 1hc axis of the pth·is downwards and baekwanl::-, and tlien forwards; a litdt· 
rotatory an<l 1'idP-I0-1'id<> molion of the in:::.trmnent at timl's fatilita.tes the extraction of a 
cnlculus, the 1;urg:con at thr rn1m· time with his index-fingt>r pushing the soft part.-. otf tlw 
stone. Before cxtrneting, thr oprrator by the sensation gi,·en to the forcep:::., will assun· 
himself that the Uladdcr is not caught. 

Jt is in this third step of the operation that the surg<'on frequently meets with his difli
cultie~. and much discretion nnd fertility of resource arC' often needed to o,·ercome them, 
since no defiuitc rules can be laid down as a. guide. The stone may Plude the grMp of 
his instrument; somttimes it clings to the blalider abo'e the wound he hind the symphy:::.i!'. 
and is thus without the reach of the instrument; at others, it i::i eaught in the fundu!'. 
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under wl1icli tirc:um!'lances the pres~mre of tlie lrnnd of an a~.;istant abo,·e the pubes 
bl'l'Omes of \alut•, or the injrction of a t-tream of water is aclrnntagl•ous. Occasionally. 
although rarl'iy, the stone may be encysted. At time-:, when tlw stone is \'Cry small, it 
may be w:u-hc•tl out with thf' first rut-Ii of urine, and con:<l'(p;cntly not felt. ] h:n·e seen 
this happen in a child. At timC'.'i a bladder may be 01w1w<l and no sto1H' found; "but 
from all my rxperiC'nce," writes Sir 'Y. l<'er~u~:0on, "l foci jm;;tified in Mating my com·ic-

::;~:~e 1 ~~1~n1~~:l~t: ~1;1~1 c~:e~~1~1; 1~~~~f~~~ ~~=1~eir~!ei1:11s11~:~~.:s ~::~~r=xt:ll\~11~~~c8i~~.~11~~~0;;1~ t~~~·~;~~ 
has failed to reach tl1c bladdl:r." In childr«n, tllis is partit.:ularly the C':l!1C, the surgeon 
pu~hin~ the bladder inwards off the staff: This accid1·11t is liabi<• to occur when the neck 
of the bladdt•r is noL ~ulliciently opened. AfLer the remornl of the stone, the finger or 
l'Otmd ~hou l d l>c introduced into the bladder to a~certain the existence or non-existence of 
a seC'ond. 

Fergu!'son cle~rrilH'S tlic operation as followi'l :-
"The b1·ce<:l1 !'hould now be brougl1t to the margin of tlw table, when the ass istant who 

:~~';: (l~ll 11~;1;~~ I~:: I ;'·,~. i ~::I~ ;I(~ I ~~l.\l~~ ~ ~~ ;I~~ r~1~'c t ~ ll !.\~~ (\t ~::~~I~ i : :~~ ~1;: ~l~ ~·l~ll ~(' i:1 ,)!~ .i·: ~~.r~ 1!~'tl~~~ ~ :11;~;~); 
Jig:unenti and to draw tlie ~(·rotum slightly upwards am! a little to t\1c righL side with his 
rip:ht hand, whi le he ~land;;; on the p:l.ti(:'nt's ri~lit side. Then the surgeon should seat 
him::.clf in front of' the l)(:•rineum, l1aving pre\'iou~ly arr:.rng<·d with an a~;;;i:;tant about kw
ing the in:;trumen1s handed to him. or having already as:->ortC'd tlwm properly in a chair 
iii his side. .Xow it may be well to pa."-S the forefinger of the left hand, oiled, into the 
rectum to a~certain the size of the pro1'1atc, and :tlso the depth of this organ from the ::.ur
face; next. having\\ ill1drawn his finger, he should trace t.he cour5c of the ramus of the 
pubes and isehium on t.he left side, ascertain the po;;ition or 1he tubcro .... ity of the latter 
bo11e on each si1lc 1 and ha,·ing scanned the whole surfacC', shoultl pro('ecd lo use tile knife. 
11olding it as he would a scalpd or bi:;toury as rt·preiwntcd in Fig. ;3.Jt. The point or the 
blade should bf' t>nt('r('d about one inch and three-fourths in front of the anus. about a 
line's breadth left of the raphe. pushed through the i-kin and earrit·d IJy a kind of !':twing 
motion clown the left !;idc of the perineum, about an inch and a <p1nner beyond the anus . 
the middle of the inei,.;ion being nt equal di5tancrs from the lat!t•r parl and 1he tuberosity: 
next, the blade should rtm along the surface of tlie expos.NI fol. and cellular ti::.sue, and 
then the J'Oint of tlw forefinger of the left hand should lw thrust into the \\'Olllld a little in 
front of the :urns, so as to penetrate bet\\'Ct!ll the :iecC:'ierntor u l' irm· :11ld the erector penis 
mui:icl<•::;, the knifo being npplicd to any part which ofll•rs l'C1'is1a1lC(· 1 when, wit h a littlt.> 
force to separate tile tiMmcs, the top of the fiuger cnn 1,e placed upon tlie memlm.~nou::. 
portion of the mcthra. uml the groo\'e in tl1c staff may bt• di~tine1ly t't'lt . The poillt of 
the blarle, with the fl:lt surfaces ucarly horizontal (Fig. 3.iZ). sho11!1l now hr carried along 
aLou.~ the fin~er, made 10 perforate the urethra about t,ltrct· liut•s in front ol' the prostate, 
:rnd then Le ~lid along 1he p-roo,·e until it has entered the bl:Hhkr, ha' i11g i;;lit open the 
~ide of tl1e url'thra :111d notc·hcd the margin of the pro .. 1ate in iis t•our~e. 1f the stone is: 
snppo..;ei\ It> he of con,.;idc•n.ible n1:1g11itude the blade s hould, in \\ itlulrawing it. l>P earrit!d 
a littlt• out of the p-roove ."U a.') 10 increase the inci:'io11 of the pro;;;tatt•. The forefinger of 
the left hand !<ihould next be slippccl slowly into the bladder along the staff, in such a 
mamwr a;; to cai1;.;c dil:ilation of the 8urrountlinµ; tt>xtun·~, and iLs poi11t should be mon.!d 
nbout in ~-t·arch of' liw 1-IOllt', which, being founcl 1 ::;houhl be retai1wJ in a pol'ition near the 
1wck of 1lw ,-i;.;cus; tht·n tht• fll'i'il'lant should be dc::iirl'd to rcmO\'C the statl~ and the :sur
geou :-;hould inlrod11C'(' tl1c for~eps along the uppt·r .surface of the fin~rr, slowl_v withdraw
in:;r the lntter a;; th(• former makes prC1gre"s; their enlrall('e will be dt·notcd by a gu~h 01 
urine. at wliith insl:ml tliP bladt•s 8l1oul<l be separated, when on gelltly approximating 
tli(•m th<: stone will, in all prolJaLility1 bl' folt inelo:->ed; if it is not, tlie process may b(• 
repeated if the w:1t('I' 81ill flows, but should the Lladclur now be emply the closed blade~ 
sliou ld lw q11iet ly lllO\'('(i nbout the L!mlder until 1he stone is tOu('lil'd, :iml at this time, in 

~!~c1111i1::~~1 1~~ r~lo:,~::~ t~ ~~e1;~,'t·~~·~:~~ 11~i1;~~1: 1 :~~~1c~~~11 t:~~·~l~ p~~I ~ ~· 0;:1 \:~ ~{i ;;;j \\~~,.~ 1 ~~~e f~:-~~~::1;: 

:1:~~;r;;~~·i:::~~:~~~:~r:~,.!·~i~~~r~~~~1i~~;::~;·i~'.::~ .. ~:~~~l~~;~'.'.~~~;··~;;~~.:~~~i~1:
1

'bb~:~~r~~:&~~~ 
the operation is completed." 

A" ~oon a" the operation has been complctecl, the patient i;hould be unbound and any 

~~e~1,11~,:~ 11~~~:~:1: 1~,\~'~~~ w!~~11~:1~~!~~1~~::,1c~1!~,\;oe~l~~.;~~1n ~~t~i~\•.:,;;
1

0~~:~1 i~f' l~l~::f1~e e~~~~~~; 
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to arrc:-;t nny hrmorrlia~<', and, in the adult, the !'iame practice, a.o; u rule, .11uffirr.~. 'rhen, 
howe,·cr, tl1l' hl'morrh:igf• is pt•r . ..;i~te111, a piere of ::opong-c or a i-pong-L~ knt :-liould be intro
Jucccl into the wound up to tlw m•tk of' the Lladdn; !'Ut'l1 a JffO('t•eding arn•st;:i bleeding, 
though not the How of the urine, which pcrcolat!'8 through the ~pongc. The sponge may 
be rt•mO\"cd at lhe <·n<l of twenty-four hours. Thi:; praeticc is strongly adrncated by my 
colleagur, i\lr. Co('k. 

l.il'tOn wa:; in tlw habit of introducing a gum-(·Ja,;tic tube, ~ix inches Jon~, through the 
wound into the bla<ldl'r, to carry off the urine for the fir1"1 two day-., a.nd fa-;tening- it in 
with tapcg, Thi!<i practice is still followed by ~omc. Jt is, howcn·r, quite unncce~sary; 
and o.t Guy's we 11:-c 1hc tube only in exceptional <:a"<'~-that is1 wl1en sc,·erc hemorrhage 
enime~, the wound b1•ing plugg.;:d around it. Dupu)'ll'Cll tmploycd the same kind of' tube, 
to which was atl:u.:liNI a circular piece of oil :;ilk at iL., <.'l•ntre like an unribbe<l umbrella; 
:-pongc or cli:irpic wa~ introduced between the tube and 'lilk when bl('eding took place, 
after the upper end of the tube had been introtlucc·tl through the wound into Ilic bladder. 
l\Int1iil'\\'R has adapted nn intlia-rnbber bng arouu<l the tube, which call bo introdneed into 
the bladder cmpty1 and thl'll expanded witli air and water. 1t ;111swc1·s the )':amc purpose 
a::; Dupuytrcn's can11/e (/, cl1emisf', and i::;, probably, mol'C efficient. 

In exceptional ca:-c~, wh(•n the bulb is cut into, it may be neCC1':;ary to apply pressure 
with the fin:,.:'l'r on Liie pudic artt:ry to arrest bleeding. 

The patient having bt•cn pbced in a bed, a good draw sheet shoulcl be placed bc11eath 
his hijJS and a pillow behind liis knees to keep them fll'X<'d, whih~ tile knf"t's should not be 
tied to!Jell1er. A sedative may be employed IO give re~t, but IJPyond this, little or no 
mtdical tre:i.tmcnt.is required. The diet should he nutri1iou~ but 1111:;tim11lating, and wine 
and meat given a~ :-oon as the appetilP demands. The bowels, if not acting narnr;.llly on 
the fifth or sixth day, !:'houl<l be cleared by an enema or mild ap<'rient, s11ch as ca.,tor oil, 
and the liorizontal position i-hould be maintain<'d till thl· wournl lu1s (·lo;:;cd. ]\:ey has 
remarked tliat in child1·cu partial incontinence is apt to follow when tl1is rule ha::; not 
been observed. 

Soum.: 1-:s 01~ orrFICt:LTY 1:-.- J ... 1T110To:i1y, A:>i'D JJOw TO A\"OID TnDr. 

The dijjiculties co111wctcd with the operation are too often clue to carclc::sncss an<l too 
great t-ilwed, C'on~·wquently tliey are mo:Hly of tlie :-.11rgcon's own m:iking. 

Jt', liowc\'er, Ii<' feels f/,e sloue :ind hears its ring beforf' opt•rating, lie is su1·c of its prcs
cncl', and kno\\'S ai1'0 !hat tlie Slaff is in the bladder. anti that it has not p:is::;cd through 
any false· JllLl<':IA'e in Lhc tnTthrn or bc•tween thP Uladder and rectum. If, mon~over, b~f'ore 
cutting hl· a..;,.urcs him..;l•lf hy touching tl1e s1:1ff that it has not been displaced he lias a 
direcL guide clown 10 lhc cnlculu~ . 

lf 1d1m cutting-1 after ha\·ing cxpo:;;.cd the g:rOO\'C of the :;tafl~ :ind then Jll'OCPedin.z to 
the Sl'l'OIHl 1-'ll'P of Ille opnalion he h:els 1he l\\u Lonler,. of 1hc ;1roorf' with the n:~il of his 
left index-finger, aiul with certainly cul~ hctwcPn tht·m into the grooH, he will Le ~till ::-lll'e 
of hi~ ::i;ui1lc into the bl:ulilcr. :rn<l not likdy to fall into thr not urn.:ommou t·1Tor of mi:;taking 
the sid(• of the :-taff for the ;.;rooH ~uHI thus µ:oing a..;tray. 

lf, a;.rain, whcu runnin)! hit-i kniff.. down the dircC'tor into tlw bladder, he pu~he~ it ~uf
ticiently far :1:; to f'1::<.'I all n•:-ii~tancc cern:;e, anti for urine to flow, he m:\y be certain that 
the bla1ldt•r has hPl'l1 opened. And if, on introducing his fin7l'I' into the blmldcr1 "he 
never p11sl1es !Ill' poi1~l of his forctingcr onward:::. unle ... s he frl'is t1•r1ain that he has it 

~~!:~;i:111 l~~\1~:~~\~1;L.=1~ 11\~l i ~ ::\ ~: 01\1 1~~~~'., 1~~· :: ~:~~111 i1~:~ )~J1~11:i~'.~~ ~ft t ~·.:~ \·(i':;~l i :r 1 ~i~c c~~~!~~~ 1~1~~~:ui~· 
he never rcmO\t'!~ flu· director or s1:1ff 1ill hi~ finger or gorget ltas been introduced into 
the bla1ltlcr m; :\ ~ui<ie to hi:- forceps, he is ::.I ill free from errnr. 

Ju the laM .;;11•p 1 lie ha!' only to liandle hi:; forceps boldly, to !!•'nsp thC' !'tone fully, nncl, 
in extractin~ it, altl'0.1JS to draw downwards and bad.wards, and he will complete his 
opern.tion witliouL a mishap. 

The l'Xtl•rnal wound :;hould always he frC'c, tlie inll'rnal limited; moderate dilat:ttion of 
1hc neck of till· Uladdcr l>l'ing free from harm. 

lf in operatin~, the i-urg~on lo:-;e his guide, from the end of' the staff slippin~ out of the 

~::~::~1~l1;1 ~~'::: 1~~.:~ ;: 1i1~Ll~I~ iftt~ 1~f~~:~ ,.i~~ ~~·i1~ 1t~·os':~;~~i~:;J o;·11il~·s bL~~~~ie1 ~1~~·~:·1 11t~ 11l,1i;~:~~~:j:;·,d i ~I~: 
Ut•ltcr to rdinquislL the opnatiou. let the wound heal, and op<•rnll' :.gain, for without the 
~uidc of the dirrctor, till' operation is an impo:::sibility, and a.II manipul:ition hazardou~. 
J311t :>O long as the otaff is in tlic bladdt'r, errors may be COlTl'CLcd and the operation com-
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pleted. For by the- reintrocluclion of the knift' along- thl· µ:roon;•, an oprnin~ into the neck 
of the bladdc·r that has bt•en made !'O ~mall ns to forbid th<' inlrodut•tion of the finger nmy 
be enlaq!ed, enu wlic:n the netk of the bladder lws been pu1'hed backwurds and tht• fi11ger 
seems about to Irani into :~n unknown r(':z-ion. 

Rliould the ref'i11m rf'1•c•in· a s111all wouJHI durin~ the op<'ration it may be cli>;rcg-ar<led, 
ns it is rnrdy followed by any injurious ctfe<·t, n.nd en·n whc·n 1he wound is large, it is 
well, perhaps, to lt•a,·c th(' ca~<: to nnture. Should it not heal, the case may have to be 
dealt with as onr of fblula in ano, by di,·ision of' tlw sphinNe r. 

At time~. the wall~ of the rectum oj~rr the operntion lll:l)' ~lougl1 from the injury they 
s11stai HNI dminµ: the r<•mo,al of the :'ton<·; hut such ca.::es 11..;uallydo ,,.l'JI "lien ll'h alone. 
In my own prtu.·tic:r, !hi!'! slou:;li ing: tuok plac:e aft1•r 1he l'Xlraetion or a large mulberry 
calculus, but the c:ase did nry well, nor was I be> recovt·ry t<•tlious . 

Prostalic enlarye111n1t may be a cause of dilliculty in tit(• Opf'ration in elderly patients, 
and when with I.hi " cnlargc1nent. there is ri~idity the dilliC'ultirs nrr intrea,.;(•d, for the 
surgt•on, undt•r these c irc111nl'la1wcl'I. in order to make a i:;ulli1·icnt opP11in7 into the bb~dt!er, 
mny have to Irani far into tlu• pdvis upon tl1 e sta ll', an1l wlwn Lill' hladdf'r i8 opened he 
may be unahlr, on account of it,.; dC'ptli, to rl'ath it with hil'> fingt'I°. l 'nd<•r theRe circum
slancc·~, t.lit: J,lunL gorget. becomes of grc>at ,·alue, as it r:i.n rt'adil_v be run along tlic s traiµ:ht 
or c·urvcd staff i11to the bladder, and form a ce rtain guidf' to liw introduction of the forceps. 
Martineau was \' l'l'Y fond of the blunt gorge! in mo~t ca;;;.<'"', and J am tempted to think, 
that in :1clult suhjl'ct,.; it mi~ht now be ll"Nl mor<' frequently wi1h adnmtage. I haH· 
found the greall•"I bt'1wfit from its use in se,·cral ca.-:e!'I. 

" 'hrn the pro.-.tatic cnlnrge1m•nt (•ncroaches on tile blmld<•r, the \'C'"ical lobe may be 
lacernted by tilt' hl:vlC'~ of' the forceps and torn away: and pro.-;latic adenoid tumors may 
likcwi.:e be t•nuch•atf'd. Key noticed tl1i~ in 18:37 ; Fcrg"H""01l Oroug-ht thp ~ubj<"ct forward 
at the Pa1holog:it•al ~fot•it•ty in 18-18; Cadge cxhibirt•tl mo 1'\WCinwns in l~G:?; and in 
1H78 1 reported two otherf.l . J remo,·ed one in the fork of my fon.·e p~. an ind1 in tliamCl<'r, 
on .January 19, I Hi.). wlicn opC'ratin~ for i'torw upon a man, a-.t. G7, with a mulbl'rry cal
culu:- one inch and a half in diameter, and the m:rn made an <·xct•lleut rc>co,·ery. Tlic 
"ccond was from n patit•1ir, a·t. 70, wbo was operated upon in Fehrnary. l 1'176; the pros
t:11ic tumor being enucleatcd during the extraction of' a largt• stone" itli the forcep~. nncl 
the l'l'CO,·c·ry was complete. 

\VIH'n the stone is sojl,J>iable, and comes :i.wa.y piecemen\ 1 it is wii-e to wash tlie blad
der well out with a stream of tepid wate1·; anti, aL lime~, wlicn the ~1011e is :i.ppnrently 
ht:ld by the bladder in 8t1clt a po..-.ition :is. forbids it,.; Leing caught by tht• forceps, a st ream 
Of \l'UH'I" lhroug:h the bladd(>r may disJodgP it and allow Of it::; l' ('lllO\·al. 

rer.IJ large stonr>s should Le crushc>d throuµ;h tlH' 1wrirn'fli wound before tbeir remo,,aJ, 
and a Rhort st rong lithotrire is the best in~trunwnt for that p11rpos('. 

Jn moderately large ;.;.toner-, when the wound in 1he 1u·l'k of the bladilt:r is not l:ng(· 
enough, Liston':: :ulvict· i:hould be followed, and an i11ciR1011 made• OH the oppo .. ia· side of 
tht! neck of Ll1e bladdt•r by pM~in~ a blunt-poinwd Oi~toury in10 the wound . guided by the 
finger, and turuin,!! its edµ;e towards the right tuber i.-.d1ii. :\larti1u·au :mys that he like
~~~s:0~ften enlarged the inner wound two or tlm:e timt:s, to facilitate the egcape of the 

W'ben a second stone forms in the badder, and another operat ion is demanded. there is 
no rea-... 011 why it !ihould not Uc performt'd in the Rrtme pci,.;ition a.nd manner as the first. 
1tnd with e<1ual ~11ct·e~..;. J Jia,·e recently al intcn·:\ls of three and tiftl'i'll months had to 
cut a patieut, ~l't. GO , three times for sto 11 e 1 remo\· ing on 1he fir~t occ:i~ion 8cnn calculi. 
on the second two, and on tltc third two, with g:ooli resu lt$. The SIOnt'" a\·cragcd on each 
oc:cn.sion more tl1an an inch in diameter. Tlio p11ticnt ditl as "·<'II :iftl'r the second and 
third operations a" after Liie fir~t, and is now qui le well. The .No1·wi<'lt Rtat i>;tics, as com
piled Ly l\lr. C. " rillianH, show that a third operation may be performed with like suc
ce~s. ('Lancer,' :\lay 18 , 1878.) 

L::i.t cral lithotomy has hitherto been de;;cribPd, :rnd, without doubt, as a ~encra.l opera
tion is t!Lc Le!<it; neverthcles,., othe r operations have been :mg~eslt'd and adopted. Among 
these the so-c:allt:d median operation df'mamls notice. Jt is thP old J1a\ian or :'\iarian 
method, based upon thl' precept" a small incision, much clilatation," and has been re,·i,·ed 

~~~~~~~~:!:~~:.~:: 1:1~~1~:~~'.~!:'.~l:i~.:~~·;:;~ 1;~~-~:!;fi:~J;~J:l,~~J:.~0~~~
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and holds it there, a .. ~ a guide to the uext step of the operation. li e then take.; a long 
st raight bititoury, :rnJ, with its edge upwards, introduces it about half an inch in front of 
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the anus in the mf'clian linr . clown to the membranous portion of tht• urethra or apC'X of 
the prostate. into the groom of the s1aff. and prcs:;es it toward~ the bhchlcr for about half 
an inch. He then c111s upward~, di\-iding the membranou.s portion of the urclhra freely, 
and the soft parls or the perineum, making an l'Xlernal wound ahoul an incl1 and a half 
long. Through this wound he next introduces a Jong ball-pointed probe n.lon~ the groo\·e 
of 1he i:.1aff into the bladder, theu withdrawing the staft: Cpon this probe the finger is 
pai•,.c<l into the bladder with a rotatory mo\·e11w111. the pro.'ilatic portion of the urethra and 
neck of the blaclclrr being dil:Hecl, the forceps arc then inserted into Lhe bladder and the 
stone n:movt•d. 

Where the stone is large, .Allarton employs "Weiss's three-bladed fomale dilator, or 
Arnott's hydrnulic dihilor. 

rpon the whole, howen•r, modern experience does not g-i\'C much support to the ope
ration . 1t may be done with i:.nfl>ty wlicn the stone is small; but when large, there must 
of 1wccsi:.i1y be too much laceration of the neck of the bladder and prostate to render the 
operation equal 10 the hucral. 

Jn children. the dilating procci:.s is drmgerous, :ind apt to be attended by a tearing away 
of the neck of the bladder from iti:. perinea\ attachment . 

In adult patient:; where lithotrity is inapplicable and the sronc not liirge, it may be em
ployed, particularly when any loss of blood is to be guarded a,!!ainst; for it is probably 
the Ca$e that there is lc>:;s loss of blood in adults by this operation than in lalCral liLhoto
my; although in cliildrcn, the1 e is no difference between the two operations in this 
res1icct .. 

The experience of Guy's surgeon~ is certainly not farnrnble to the operation, and that 
of .Xorwich in no way lt'nds 10 girn it any ~upporl, the mortnlity of the mecli:m being 
nearly twice a_.;; grca1 as the lateral operation; indeed it may !Jc s1a1e<l, that as an opera
tion, it is lo:".ing ground. 

JJolbeau's operatio11 must be mentioned a<:. a modifiC"ation of the median. .\full de
scription of it can bt• found in his work on• La Lithotritic PCrinCalt•,' 1~72 . Jn it;;; fir4 
step where 1hc m('mbntnous portion of the urethra is opt•ncd, it dilfors in no important 
respect from .Allar1011'$, ll11t in the second, the 1wck of the bladder and part;;; external 10 
it are dilated, wltile in the third, unless the stone be very snmll, it is broken before 
remo\·al. 

The dilating proce;;;~, an essential part of the operation, is efiCered by means of a very 
ingenious six-IJh~dccl dilator, the l>lades of which are so arrun;:ted ns to separate without 
din·rging, Ly means of two halls which move upon n central i:.tcm . 

'l'lie extl'rnal pal'fS down to the urethra. a.re dibtcd fir~t, then the membranous portion 
of the uretlll"a, anll lai:.liy, the neck of the bla<lcl('r; the pai:.:m~e in10 the bhi.d<icr by tbc;;;e 
SUC'ce,;:::;ive dila1ntio11s beinir of uniform calibrt' and with smooth wall,:;:. The stone is 
broken, not cruslil'cl, by the" cassepiCrre," nn instrument that open~ in 1he bladder without 
cli\"cr~enceof its limbs. Thefrugments should then be removed with care nnd the bhi.<ldcr 
wa~hed out. 

DolbC'au claim~ for this operation gr<>at adrnntnges, which are not yet pro,·ed. The 
instrument~, how,.n·r, are \"Cry ingenious . 

.D1qmytreu's bilateral section of the prostate for the remo\·al of large stone:;, with the 
semi lunar lmns\"cl'"l' pcrineal incision in front of the :rnu~. meets wi1li few supporters nt 
thl:.! pre:Sent day . Ile m:1tlc his first incision with a scalpel down to the membranous por· 
tion of the urethra., and afterwards introduced into the ~rOO\"e of the ~ta.fl a double-bladed 
cun·cd lithotome whicli \\a;;; pu:"hed. closed, down to tlw stone inlo tbc bladc.l(·r a.long the 
staff. The iJla<ll'~ were then OJWned tn:rns,·crscly, and 1hc in,trnmcnt withdrawn. By 
these means the n<'c:k of t\1c blarhler and prostate were freely incised, the prosrntic section 
ha,·ing an oblique direction downwards. 

Civiale in 183G, suµ-gestrd his mcclio-bilateral opemtion 1 '"being llil'satisficd with the 
bilatc·rnl, and shunning the latcml me1hocl on n.cl'Ou11L of 1he amttomi<:al objections." 
lln,·ing introduc·(·d a i-tatt' with a mt:dian groon.:, he m:uk• an in('ision in the median line an 
inch :ind a half' loug in front of the anus down to the membranous portion of' the urethra. 
Ile made also a frt'l' Opt>ni11g into the urethra, and then i11troliuC'ed an instrument similar 
to D puytren's litltotomc, hut i:.traight, along the grOO\"C of the staff into tlic bladder, 
open ng the bladt'~ wlH•n tlw blacldl'r had been enteretl, and dividing the neck of the 
bladder on its witlulmwal The finger was then introcluccd, !'la.fl' removed, :.ind forceps 
imertcd, the stone IJeing remo,-cd as in other orwrations. lt ditlCr~ little from Dupuy
tren's t•xce.1t in the form of perinea) incision. Sir 11. Thompson, who first described 1his 
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operation in England, as well as Erichsen, have both successfully remorn<l calculi by this 
operation. 

Dr . .Andrrw Bucluman's operation with the rec tangular staff, lxml three inches from 
the point, an<l Jeeply grooved laterally with a posterior op<'ning, is e:-ose ntially a cent ral 
operation. He sugge:!'tcd it in 18-17 . The staff is introduc<'d into the bladder, and, 
guided by the finger in the rectum, the ang'le of the !:'-laff is ma.de to correRpond to the 

~~~7g~~ ~~:t~~~~l~~lefl'Q ;;h:f' 0S~~·a~~l~;S~I !!,\ 11;~!~~:~ j ~~l~;~S Jf:;l~~~I~ :~l111 ::1l~~e~(~I;~' l~~~~j~!~ ~Ol~~I~ 
left down lo the groom and a11gle of the staff, and pusl1ing it tow:lrds the bladder to sto1> 
at the end of the s1aff. Ile then withdraws the knifo, and as li e does !'01 makes a cuned 
incision throup:h the ROft parts around the left gidc of the rectum towards the tuber ischii, 
the wound be ing about an inch and a half long. Dr. Buchanan describes his operation as 
being l1alf tlwL of Dupuylren 's. " •hen the ~tone is large , the riglit side of the prostate is 
cut, thus npproaching it more nearly as a. whole. 

'l'lie reclO-t'<'sical operation was at one time a very favorite• one. Tlie late Mr. Lloyd, 
of St. Bartholomew's, was ahout the la.;;t English surgeon who free ly practised it , whereas 
now it lws b<'en almost lof:t sight of. The open\lion con:-i sts in the introduction of the 
knife into the rect um, with the bbde flat upon the palmar surface of the right index
finger1 the !urning of tlie edge nf the knifo upwards, and the pt>rforation of the bowel an<l 
urethra at the apex of the prostate down to tlic groove of the staff; the sphincter and soft 
parts being frcl·ly divided upwards in the median line of the pNineum for about one inch 
on the withdrawal of tile knife. Tlte left forefinger is next in ~ertcd into the wountl clown 
to the ~roo\·e of the stall~ and the bistoury ·~~ain introd11ccd with its edge downwards and 
pushed into tl1<' bl:vlder alon~ the groom, the nt><.:k of the bladtler and pro!'.it:lte being 
freely di,·id<'d when the stone is large. The finµ; e r is then pn:-;~ecl into the bladder along 
lhe staff, the staff removl'd and forceps p~sed, the c:\lculus bein~ extrac t<'d in the usual 
way. As an ordi nnry operation, this is greatly infr·rior to the lateral. J\Onig's stat istics, 
as quoted hy Poland, s: how it to be very unsuccessfu l. When the stone is n:ry large, it 
may, howen·1., be enlertained. 

7'lte lii,qh oper(llion , or supra-pubic, is one of the oldest, and was practised by Chesel
den and Ci\·ialc. Jt was at one time supposed to Le the most direct nml least dangerous 
operalion, the only dangerous pnrt inYolved in it being the peritoneum, which can rrndily 
be a,,·oidecl. For large stones it ma,y be entertained. 

The Opl·ration consi:-;ts of three ~t;1ges :-
The jirst consisls in exposing the anterior wall of the bladder by a ,·ertieal incision 

mnde in the median line abo\·e the pubes through the pariete:s, with tlic patient 011 hi s 
back, his pelvi:.; rai:-;cd and bladder motle rat ely di stended wi1h a 1 per cent. solution of 
carbolic atid or thymol of the temperature or the body. 

The second ~te p is that of opening the bladde r, and C'are should be obsen·ed that this 
opening is made in the median line and close to the symphysis . This is best done by 

:;~~~;fi:,i:~g 0~~~1.,~~;~c~t~~ ~~!~ei~~o~1~1cisine~fi:s~~~<l~;~<!n~>c~:!:.\~t~~ i~·~~~·c~~t~\~~~t~;~~~' ~~~·~ 
retractor:5. 

The third ~ t ep is the removal of the stone by means of forcf'ps. 
After the oper:nion, lhe wound in the bladder !:i liould bl' brought tog-ether carefully 

with sutures, and the exlcrnal wound clo~ed above, a spacf' bein~ left below for drainage, 
and the ca.-;e lefL to nature. The urine should subsequently be drawn off at short 
inten·n l~ . 

The srnt isties of the operation are not quite satisfac tory. Gro:<s give:; one death in 
four C~L"'e,:;;; Civiale, one in two; Ilumphry, of Cambridge, antl Dull e,:;; , one in three. 
The latter nutlHw speak s l1ighly of it ('American Journal of .Med. Science,' July, 187.j; 
April, 11:178) . Il e l>elie\'CS tlu· operation to be deserving of' more attention, and should 

H'C~il~etl~~!~i~~~·itt'.·:t~1s t~1t~ 1~~r'.:~
1i~ 1;.:~ 1 :11~~·bce n detaileil, as exceptional cm;es of stone may 

be met with in wliic·h one or the other may be better than the lateral, Uut as a general 
operation, lateral lithotomy is tlie best, and of the modes of' pl'rt'orming this operation, 
Key's is the simplest and most succe::;sful. 

CAVSES. OF DEATH AFTJm l.1T1J OT0~1Y. 

n n~'T!:7 1~ l1~a~1\:ij~~·i ~ ~·e o~~ n ~~/~~\~~~~:;i ~~~ ~i~11~~·::1~~ y~h~;~ g=~:~~~\I ~~1:!~ ~~r2~~~csk i~n1~ke d ~:c~~~~: 



GOO ST01\'E IN TUE FE:\IALE BLADDER. 

'When kidney clisra~c is not pre:-;cnt any of the operations described for the n·mo\·al of the 
stone, when pcrform<'d wil11 average skill, is likely to be successful. " 'hen kidney disease 
rxil't~, any op<'ration is likely to pro\·e unsucces:-;Jul. 

Ther.;c.: facts arc folly illmitatcd in a paper I read in 1862 ()led. and Chir. Society) on 
the cau-:cs of death after lithotomy. 

The lon_ger a stone rl'mains in the bla.rlder the greater arc the prolJabilities of renal 
dist'a!oie, n.nd, const'quC'ntly, the larger the stone the greater the risk. 

The duration of the· :-;ymptoms and the size of the stone are consequently rnluable a id8 
in fonnin,!! a proµ:nosis. 

W'"hen death takes place from so-called shock, it is probably connected with organir 
renal di~e:1,;:.c . 

Jn a small proportion of cas.cs, death from hcmorrhap;e: s11ch a result, how-
C\'CJ", when uncomplicated, being rnry lt does not probably occur once in a 
hundn•rl ('l\SCS. 

Pchic ccllulit is ancl peritonitis have usually been rngardcd a~ common cau.-:es of cleat li . 
Pelvic ccllulitis is very insidious, and often only pos.iti\"ely made known when some peri
tonc:il complications make their nppearance. Its cause lias gencmlly bl'Cn a,;:.sip;ned to a 
too extensive incision of the neck of the blacl<ler, but the careful inn:s1igation of a large 
m1mher of fatal C'o.scs suggests the probability. that :tltliongh a fatal complication, it is om· 
which for the most part arises without urinary infiltration :111cl a~ :1 result of continuity 
with struclures that haYe becomt! inflam~d from injury sustainf'd during the operation, or 
from the prolonged pre~ence of the stone. 1t is abo commonly ac:::,;ociated with renal 
clisea~e, and it is now well known, that under SUC'h 1·ircurn$tancei', tlie inflammatiou of 
serous membranes is \"Cry common. It is consequently an open quc.:;tion flS to how fo.r 
the renal di~case or the operation is the cause of the peh·ic celluliti:; and peritonitis. 

D<'alh from acul<' <')':<titis ma.y occur, as it may from the hemorrhagic diathesis, pyremia, 
chloroform, or any accidC'nl. 

Crrcmia 1 as a cau~e of dPath, is cla<=sed with renal disease. 
]n children, incontinence of urine is apt to follow the operation, particularly wlrnn the 

horizontal pos.ition has not been rigidly enforced during the healing proce~s . lt is, how
ev<>r, a rare effe<'t. 

"•asting of a testis may likewise place from some disease or wound of the n1.." 
defercns. I ha\'e, howc\"er, known to occur but once. Cases of it ham, howe,·er. 
been recorded by Tccrnn and others. 

STONE IN THE FEMALE BLADDER. 

Calculi are doub1Je<:;s formed as frequent in the kidney of the female as in that of till' 
male, and pa"S downward!; into the bladder, although from the absence of the prostate a:-o 
well a~ the shortness and dilatability of the female urethra, they rarely require surgical 
treatment. 

The rt•cords of s11rA"ery contain mnny instances in which large calculi ha\·e been passed 
by natural effOrts from the female bladder without :my very injurious effect resulting, and 
1\fr. CIO,!?,!?. of Looc, Cornwall 1 has recorded a case, in whi<'h a stone nearly four inche:s 
round wa:;; thus pa.;z;:;cd ('Brit. i\Ied. Jour.,• )fa_Y 2, 187.t). But the experience of e,·ery 
sur,!?1'011 will supply him with instances in which cakuli of moderate dimensions han 
be<•n n·:ulily pas,.cd, and l h:wc a specimen of mulberry stone, nearly an inch in diameter, 
whi<'h a. youn.z woman thus ~ot rid of. 

In 1wg-ll'ttcd r:ht':' of v(•:>i('a) calculi in women the stone may, however, excite ulcern.tion 
of the bladder, orb<• di;;cliargcd per \'ag-inam . 

The symptoms of stone in tl1e bladder of the female are very similar to those in the 
male, sucl1 ;is irrit:dJility of blaUller, pain during and after the act of mirturition, intermit
tent flow of uri11c, and h:.cmaturia, a bearing-down pain and incontinence of ur ine bein;! 
common accompaniment;;. Jn thefomalcscx, uterine and vesical symptoms a,resoclosely 
ass.ociatcd, that s11q;(•o11s <'a.nnoL he too much aware of the fact, since cases of stone in 
the bladdN arc frequently passed onr as examples of uterine clisca5c, when a rnginal 
examination would r<'''eal the true state of affairs; a calculus can often be fClt by tla• 
finger through the n :!sico-rnginal iseptum, but where doubt exists, the sound will settle the 
point. 

The treatment of stone in wornrn is far less complicn.ted than in men, on account of the 
anatomical formation of the pa.rt~, and the majority of calculi cnn be rea<lily removed 
either by uretl1ral di atation an<l extraction or by lilhotrity. 



STONE IN THE FE'.\tALE BLADDER. 601 

The mc>thod by uretl1ral dilatation is ba1:.ed on the natural one of expulsion, and io 
applieablc in all rH<:.Cs of small c:alc11li. Jn children, a slone thre(::.<p.:n.rters of an inch in 
di:unC'lC't', nnd in adults one inch, with the patienl under the inflntnre of chloroform may 
be frarlt'""'Y n·mO\'(•d from the bladder by rapid urethral dilatation and extraction. 
In1krd, I ha\·e r<"mo,·cd call'uli two incites in diameter b_v thiil. means 1 without nny inju-

i'~O~~~l:::i\-,;l::;~·~:n~~·i~·~~ ::x~;>~~~~t~::~:.not LO make the attempt, the surgC'on po8se~sing 
Slow dtiatation of the urethrn is almo-.t certain to be followed hy incontinence, while 

after rapid proceeding-:- it is rare to lllt'et with this result. 
The operatiou may be performed as follows: " .ith the patiC'nt on l1Pr back under tlw 

influence of rh loroform, " reis<:.'1; three-pronged dilator ,.,Jiould be introduced and rnpidly 
expanded suflil'icntly far to admit first the left indcx-fing(•r of the opera.tor, and tl1en the 
forcep~, wh('Jl 1111: 8.tonc, h:t\'ing UC'cn f:.t•ized, cn.n be rapidly removed. I have on sc,·e ral 
ocea1'ions l'lllphl)'ed the lithotl'itc for this purpose with tlw view of crushing the stone 
fl-houlcl any diflkultic<:. be exper ienced in its cx trn.c1ion 1 iind thcrd'ore r<•commend the 
practice. 011 four occasionFo I h:we 11ot clila.ted the urethra al all, but pas<:.ed the lithotritc 
or f'orcC'ps, :111d ex 1rnc1ed at onec, and cousider this plau is as :rood us nny oiher, for 
t" \'Cry i'lll'W'On must be struck with the facility with which a. ling-er or nny moderate instru
ment mn bl• introduct:d into the fomale bladder when the subject is under the influence of 
an n.na• ... thl'tic. 

]f :my difliculty is felt in the cxtrn.C'tion of the stone, or it pro,·c hu'.gcr than can be 
sn.fcly r<'tllO\'Cd a~ a whole, it may be broken up :mil remo,·ed pit•c<·mcal. By these 
means I took away at one 01wration without any difli('ulty or bad result from a. child only 
four y<•ar...; old. a l'alculu!-i an inch and a half in diameter, and in the year 1869,] ,!:UCCeS,!:
fully rcmo\·cd with li.L<•i\ity three cakuli from three puticnts by the:<e means. ln female' 
subjectb lh<'rC ('an be no such hc:<itation as to the wisdom of rcmo\•ing fragments after the 
cru<:.hing operation as there is in male<:.. 

" 'lwn the stone is too large for rcmoYa.1 by rnpid dilatation, or the bladder too con 
tracted, inflamed, n.nd ukeratcd to allow of lithotrity, the stone should be removed per 
vaginam, the i;n1rgl•On in thi.'i operation again imitating:\ 
metLod sometimes n•...;orted to by nature. To do this, n. 
clean incision of suHiciCnl length to :.ulmit the r('mOrnJ of 
the calculus ha.o; 10 he made i11to the bladder through the 
rnginal sC'ptum, µ;uided by a director int roduced tltroup:h 
the urethra. The wound should subsequent ly be elO:i>Cd 
by means of' stitcl1C's, as in ,-esico-\·aginal fistula. 

Fio. 354. 

I ha,\'(' remon'd, in this way, a o:itone two inches Ion_;!, 
that fornwd a complete cast of the contracted bla<idl·r, 
with goocl succe::,.;, (Fig-. 3.j 1.) Dr. Aveling nnd ~l. 
Yidal stron~ly recommend this operation, while l\larion 
Sims thinks t:<O well of it a" to a<;;<:.ert, '' that it i6 the only Calct1lu8, linlr Daturitl ~he, remov"tl 
• "f bl · f · I f' 1 bl d 1 ,, ·1 from the fc1nale bl11.dder through tbl" 

~::~~;~\1/,~~:-;;;'~E·E:~:.~\'.~~~:.~~~l~1Tl~~t~~~n~~f; i£i~o :1~:,:··of the re mo m l of stone, 
incontinenC(' is a rommon con~cquence. 

Urethral lithotomy i1' here mentioned on ly to be condemned, n,.; any incision into 
the n<·ck of the fomalu bladder is liable, as has jufl.t bel·n ,!:aid, to be f"ollowcd by inconti
nence of urine, half of the ea~es, as a rule, being !:iO atfocte<l. 

~~a~''7<;;~~~ 1~0~}m1~1~:11c~~~~-C!~~~~' :1~::~:~~~a~fi1~0 ~~h:.~~:~=,~d from the female bladder by 
immediate cxll':ICt ion, and one of larger dimension.;; by li ihotr ity and cxtrnction, the 

~~\~~',l \ 1!~~1\'~7i i;li;~l.~~'/;~~;·i~~;e i !111~~~ci}~~~v 7!~1:~1~e'.'~~~s~~'.~1~~c~l1er~~~~ i:\;~~,-~/'~~: ~~1:d~i;1~, ~i", :11~~ 
~1~.i t i;

1 
~a::;.~~~ 11~~ i1~e11~0~~1 ~~~'.o ~-:~~~I•:~~: 111 lilt I~~~ o :~-~ t :~ •.• ~: 1 t •1 i~~~ ~ 0~~~;1·:~~~ ~~ ~ 1~~ :~ ~\~ ~:11 :~~~~u ~1i ~ :~~ t: fi:~ 

frei~-~~.11 ~·~r~i':~1~1 l'~:;~11.~~~~~ 1~f f~,~·!:1:,~~i:1/~~:c~.~~e 0iJ~~ic~~ ,'.~~·i1~it~1,1 ~ 1~·bst. Trans.,' 186-1 ; and 
paper by author, '~lcd.-Chir. Trans.,' 18G I. 
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FonEIGS Boorn3 1x TJJE BLAoni-:n. 

These are occasionally met with both in the male and female suliject. Broken cathcter.s 
and bougies are probably the mo~t common ; but a tobacco pipe, pin -.. F'rench chalk, 
~late-pencil, straw, a silver toothpick, penholdcr, &c., are in the Guy's Uusc>u m recorded 
as foreign bodies that ha,·e been removed rrom the male bladder, and a hone bodkin-case, 
a cedar-pencil, and a stile tto from the fomalt: . 

Foreign bodies may, however, obtain access to th <> bladder through wounds, gunshot or 
otherwise, or through ab~ce~scs connected with bone. Bro1li<' has rdated a ca..-.e in which 
he rc moYcd a CAiculus from a youn~ lady which contained " a ~mall portion of bone, ancl 
two imperfect ly formed human teeth,,. tloubtle~s the remains of a blighted ovum; and :~ 

l'iecond, in which a stone from the female bhvlder had a hazel-nut as a nucleus. 
" ' hen a foreign body remains long in tltr bladder, it ac ts us an irritn.nt, and usually 

bcconws rapidly covered with phosphates, as has been already stated. Jn a specimen at 
the CollPge of Surgeons a foreign body is the nucleus of a uric acid cnlculus. 

As soon as a foreign body is known to cxi1't ir. ought lo be rl'movcll. \\'here this C'an 
be effected through the urethra so much the bett('r; aud as long as the substance is in 
ihe pas~agc a11cl not impacted, this may be done; but when this cannot be effec ted and 
the urethra is the ~cat of Ilic offending body , a clean incision should be made and the 
foreign body remo\·ed, as incised wounds into the uret hra usually heal well, and it is 
better to m:ike them than to lace rate the ure thra by forcilJle inte rnal manipuhition. 

I had a ca.:e some yea rs ago in which a long hair-pin had been impacted in the peni!5 
ancl prrineum with its points forward1', one end being folt at the base of the penis em
bedded in the ti~sues beneath the sk in. Under chloroform, I prcs;;.ed the point through 
the sk in and g radually withdrew the pin , which came out nearly straight. A rapid 
reeo,·ery followed, without a had symptom. 

\Yhen the fore ign body is in the bladder and cannot be crushed by the litho1rite or 
drawn out by the scoop, lithotomy must be performetl. and in adults, when the foreign 
body is not large, possibly the median operation ~hould be chosen. 

The portion of catheier illu ~tra t cd below (Fig. 3;J,)) T removed from the bladder of l\fr. 
B-, a;t. GI, 011 August 23, 187-i, by means of:_\ small lithotrite, thirteen days after it 
had been broken off in the bladder. 

FIG. 35~ . 

End of cathcterremovedfrommal1:1bl11ddnwlthllthot r lte. 

I was fortunate e noug h to catch it at its bulbous end and lo withdraw it without much 
1lifficulty, a rapi1l rccO\·ery following. 

1 n 1l'Omen und l•r the influence of chloroform, the body may u~ually be readily extracted 
by means of dressing or other forceps. ln the case in which a lady's st iletto ( Fig. ;)56) 

Fw. 35ti. 

was in the hlachlcr of a young wom~rn I fouml the point of the instrument presenting for-

~::;:z~~::i,1Si~~~'~',:~:::E1;~~:::~Ji'.'.'.;i~~~\:: ~:,;;\:,~~o:::,~:!~·:':E:~i~:··~:~·~:~~~l;~:;~•;:;:\~;i~~!: 
the pulp of my left inclcx-fi ngcr , and with a p:iir of forceps introduced upon my finger 
extracted it. The patient. recovered without any inconveuicncc. 

l\fo.;;,t cases may indeed be treated with a pair of forceps in tlw bladcler and a finger in 
the \"ilgina or rectum to manipulate and place the fore ign body in a :zood po~ition for 
remo\·al; the surgeon 15e izi ng the fon· i:zn body by one e111l. -For the rcmornl of such a 
thing as a hair-pin, a. blunt hook may po5sibly be serviceable. 
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C H A P TER XXIII. 

SURGERY OF THE URETllHA . 

A Dnll~UTION in the calibre of the urethra, the result of or,:?;nnic clmn~rs within its 
~:~:!:~~-- ~ib~~1:·~~~o!~ stricture; any encroachment on the pa!';;agc from without or withi n 

Obstruction occms when t he urethra is narrowed from inflammatory engorgement 
of i tR mucous a nd submucoul' tissue (tl1e iuflammatory st .. icturc of' s0me :wthors), or from 
i;pasm of the urethral nausrlcs (spasmodic stricture); when nn ab:-cess or tumor outs ide 
1hc ur<>thra, or any prostatic enlar~emcnt encro:iches on the urNhra, or any fracture of 
the pehiR pre~se~ upon it; and lastly, when a calculus or foreign body is impacted in the 
pas~a:n·, or a urethral polypus blocks it up. 

Organic stric ture i:; caused by the contraction of inflnmmatory dcpo;;it situated 
upon, within, or beneath the mucous membrane of the canal, or from the contraction of 
the cicatrix of a ruptured or injured urethra. The first form may be drscribNI a!) simple 
organic stricture. The second as traumatic or cicafricial stricture. The former is the 
more common, my notes !?-howing G03 examples of the former to 13 of the latter in con-
1'ecutiw• case:', or in the proportion of fourteen to oiw. 

I n thC' majority of cru:cg the contraction of an orgnnic i::tricturr is of a chronic nntnre, 
and in $Omc may be readily traced to a more or le~s distinct chl'onic infiammation of the 
par;;::::a_gr; but years will freqrn•111Jy pass before the obstnwtion 10 the flow of urine becomes 
of suflicitnl importance to arrest attention, and a sudden attack of reten1ion of urine, 
induced by some act of irregularity or exposure to cold, will probably he the first symp
tom to draw the patient's attention tn his condition. 

'r lie stric iure may consist simply of a perforated membranous diaphragm stretched 
acro~s the canal, of a na rrow lmnd of inflammatory product sur rounding the passage) to 
which the terms" whi p-cord," 11 r ing," or" annul~ir0 stricture i:S attaehed, :incl in rarer 
cases to bands of lymph stretching across the paJ.ii::agc, and f"o rmin~ what are known as 
a brid le ~trictures." lt may be general or partial, :ind wh('n the latter, may ha\'C been 
<'aused t'itlier by some adhesion of the natma.l ru~<e of the urethra, or of some folds of its 
mucous Jining. \\'hen the str icture is more extensive, there is hardly a limit to the 
extent of inflammatory deposit which may exist. from the narrow band alr<.'ndy alluded 
to as forming the" annular" !;lricture, pa~sing onwards lo the bro:id<.•r band which answers 
to Sir .A. Cooper's term of " ribbon" stricture, lo the still severer C'a.ses in which the 
urethra is found more or less contracted throughout its t'ntire cour:;('. Between these 
extreme~. numberless ,·aricties and degrees of mi:,<:hief' may be ob:;cl'\·cd, the urethra 
presenting one :;ingle contraction, or sneral independent ones. John Hunter mentioned 
a case in which six strictures coexisted. 

Lastly, the urethra may unquestionably become" impermeable," the patholo~ic:d speci
mens in Guy's 1\Iuseum being sufficient to demonstrate the fact. Such a condition, how
c,·er, cannot exist uncomplicated with other symptom~, since it i:- ob,·ious that the urine 
must have some C'hannel for e::;cape. In these cases 1 therefore, urinary fistula will always 
be found . An obliteration of the urethra, the re:sult of injury, i. e., traumatic Hricture, 
is also met with. 

Locality of Stri cture.-l"or the only clrfinitc fact,-; relating to this subject I must 
l'efor and l do so wi lh pleasure to the laLors of Sir U. Thomwon; for aliliough other 

::.}~:~!:~~~~.~!~~::~~~;:~t~-;~:~,:~17i~~~;~~ rE~,~·;::·~:~Ir.~~r?:~~:£:::~:~'.::;;~~~~~l·~~:::~~~:'.:i:; 
determined. 1 le has most satisfactorily pro,·cd what is now gcuerally received as true, 

~:~.:fa ~:;~~::~~·,::~(~::,~,~:: .. ~~~~:~:.:~~,~~:l~~~,~~~~\"~~:~~,\Y~:0g::f1~~~.::~~:,~~~~;~;1

,::~~f,~ 
1ional ca:;cs may bo found in the prustatic end of the membranous portion, at the external 
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1''w. 35i. orifice, or at the terminal two inches of th<.• 
urethra, but no .-iprcimen (•xiio;ted in whi1'11 
a f'tricturc has been obscrrnd in the pro . ..;. 

-;;:;...... - tali(' portion. 
Looking over my own cao:;.es with a view 

to i11quiring into thC' ca1tses of strict11re, I 
find, omitting COllf!'t'nital narrowing of tht• 
un.•thra, that chrouic ~onorrhccal inflam
mation bad existed in :l73 out of the G 16 
in:-.tance . .;, and that in 78 of these, injection"' 

5tricture or tht> url'lhra, with dilatation Qf urethra behind had Leen employ<>il in its cure; that direct 
stricture a11d J1ypcrtrophy or hla.JJcr. injury was the as::-;ig1wd cause of -!3; while 

i11 :J30 no ch•finite cause cou ld be obtained. 
"rith these f:H'l"i it !l.Cem~, tl1crcfort>, right to conC'lude: "Th:it although gonorrhcca ofu:11 
pr(·cedrs a stricture, at least half the ca!';CS arc ti.rnnd in subje<'tS wlio have not suffered 
from suclt a diseai:;c; and that when gonorrlio::u mig-ltt be a~~ignell a~ a cau.se, the use of 
injet·tion~ for it~ cure does not appear to IJa,·e had any pol'iiti,·cly injurious influence in 
produtin~ a :.tricturc." ] may add, that these result~ can br Rtri<:tly relied on, as, wh('u 
noting the cao;;e_"-1 con;.;iderahlc care was lakcn to sc:1rch out this focr. lt may thcrPfon· 
unq11h;tionably be a.s~crtcd, that injections have not the injurious influence in excitin~ 
stricture which e:omc author~ h:we ascribed to them. 

Amon:i the 330 <'aSf'S in wl1ich no positi,·c cauo;e could be m;Ri~ncd, were three in which 
11 gout" exis1e~d; mul Eieveral in which the contraction of chancres might fairly be ascribed 
as th(' l'l\ll~C of the ohstruction. 

I ha"e been tmable to di!'cornr that the so-called pho~phatic diathesis has any inftue11c1..· 
in excitinf! lhe formation of an organic stricture, or any otl1er urethral disease, althougl1 
this is a point upon whiC'h Sir B. Brodie has l:1rgPl_y dwelt; but tlwre can be no doubt. 
that any morbid eondition of the urine has con~iderai;le power in exciting a spasmodi<· 
contrnetiou of the must·ular walls of the urethra more jlfll'titularly wlH.'n rm organic stric
turr exists, and ol' inducin~ rl'tention of the lll'ille. 

Symptoms.-In a large proportion of' the ca"-cs of simple organic stricture, an att:ick 
of' rcLcnlion of urine is the first thing which attnu:ts the att1•11tion of the patient, which 
mn.y h:t\'e followed some iudiscrNion in diet, exce:;" of drinking, or cxpo~ure to co ld. Ir 
is then, perhaps, fol' the fll'st time, that the patiPnt can bring to his reco\IPction the fact. 
that olher le::;s marked l;ut not le$S Cl'l'l:lin symptOmi<, had (•xistcd pre\'iously for sOml' 
timC'. It may be tha!. a clo·oni_c ,qleet had been pr1~~ent for many montlts, or that soml' 
urctliral p:tin or difliculLy had attend('{! tlie m·t o/' mi<·tnrition. that the stream of urine 
lt:HI lwen somewhat narrowed, diYided 1 twisted, or of a. screw shape; or that micturition 
had lJC<'n more frequL'nl or prolonged; yrt tlH_',.;l' ~ymploms by lht'mi<eh·es had failed to 
make suflici<•nt impression upon the mind of the ~ufferer as to lca<l him to suspect tht' 
existenct• of a strietm('. 

lt must not be thought. however, that the rC'tention is u;;;Lmlly caused by the gradual 
contraC'tion of the "tricturc, though in exceptional L'!l'i('i; such a condition may exist. yet ii 
is tolerabl_y C<'rlain that in the majority, the retention io due to some spa8modic action of' 
the urctliml musclc:S at the seat of stricture, for n'l'}' i:;light c:\11e.es appear capable of 
exciting spa;;;modic action of the canal in a di~<•a.;,1:d urethra, nnd conoequently gi,ing ri~c 
to rckntion: ~pasmodi<· iincl organic slricture being- :,rt•nernlly combined . Indeed out of JS:l 
ca ... cs ol' stricture consecuti\·ely admitted into (-:uy's, l:?!I, or more than a fonrth 1 wen· 
suflhing: from rNcntion. \\rhen the st1·i<:turc i:s not di~co,·ered llllclcr thei'e circum"-t:mcc .... 
it will, if not detected early, soon gi\'e rise to other and more characteristic symptom,.., 
Thr stream of urine will ~radually contract so that it will at last ce1\..;e to c·xist, the urine 

:~~~~ i/,~~q~.'~ '.~I ~1 i ~I 1~ ~ ~s. n i ;~~ ~1 ~ob ~~f ~~ ~1';.:~~ ~~In ~:,c~;:: c e ~oo i~~· 1::.w~:c t~~~ ~ '~ !i :c~ i~~,ti i ,<; :1 ~):~; :~ ~ ~ ·~s'~~a\~ 
~~~ii;~n ~~:n o:~p;~~~::~' a'.:~c~r~~~·e~;r~:~ :;: n1;·~~t~·~,~~ ~\~~ ;~:: 1 1~~~s1~1c:~t L~r.i111~~1~ o:~~l·~~:c~~:~~;i1:~e1~e~!,~1t1;: 
teuei'llHls; tlicse syr.1p1oms ut times being so $('\·ei·p as to lll'CP~silate, whene\'er natural 
relief is sought, th<> use of the stool instead of' the chambt~r \'Ciiscl. Prolapsus recti, m· 
pile;;;, al~o frequently complicate the case; while incontinence of urine may follow . 

Under thc:Se circumstances, it is clear, that the bladder is never emptied, although some 
sm:11l quantity of' urine may be passed at each act of micturition. The retained urine, 
undergoing partial clecompo"ition, act.s as a.n irritant, and bccomco cloudy and ammoniacal, 
depositing more or less mucus and phosphates. Tlw urine colh·cting, gi,·es ri:5e to disten-
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~iun of 1hc blarl<kr, which 1 prc~~ing on the rC'ctum 1 excites trnernrns and prolapsus, an<l 1 

inH·rferin~ with the rNurn of the n:'nous blood, to pilC's. .A~ the di!:'-tension increa"e'", the 
bladdt>r loses its power of contraction, aud touseqnently ex1.a1ul:-i till it o' edlows-thc 
urerjlow of urine gi' ing- rise lo incontinence which is a clir(•ct r(·!'ult of clironic· r<:tention. 
A phy~ital examination of the abdomen of~\ patitmt under these cin:um!'tances will renal 
the distended Yiscus as a l'entral g-lolmlar swellinf!, giving a. dull sound on percu:-.:".ion. 

During thC'~e chang<:s1 others no less important are ~oing- on :.lt the seat of stricture; 
the urethra hc:hind the strieturc· dilates-this dilatation Lein~ mechanical anti the dirt'Ct 
result of the inefll>ctnal efforts of the bladder to o,·ercome the obs1ruction (Fig. 3Ji). 
As the pres~me continurs. 1 inflammation of the mcthra and parts around appt•ai·:;, the tis
,-ut's as they cxp:md Lccomc inclumted, and after a time, ulcerate from the continued irri-
1ation. A few drops of urine then percobte into the Cl'llular ti:':'ll(' beliind the stricture, 
and, setting up suppuration, form a urinary abscess, which to the finger will appear as a. 
lil.'ep-~eatcd perinea! swelli ng . 

Where the all8CC'S:' is ~ low in it s formation, it will be indolent and paiulcss, but if rapid, 
\l'r.V painf'ul 1 and whC'n opcllcd 01· left to natural proces.St's it wi ll almost to a cc1;tainty be 
followed by a perinea{ uri1W1',1/ .fistula. 

lf, howt•,·er, the abs.Cl'SS. and the urethral stritture he left unrcliend, nnd the bladder 
wi1h the abdominal mu~clt•s s1ill co111inrn• ioact and ill(:ffoctually to ove rcome the urethral 
obstruction, the urine, liy hl•ing forced into thl· dilated urctln·a behind the stricture and 
into the p<.•rineal ab~ces.;; communicating with it, will soo11er or later, unl1•:::s the strictme 
be relieved, cause rupture of the ab~cess into the cellul:.u ti::;suc of the parts around, and 
a~ a. result gi,·c rise to exu·:wa:'a.lion of urine . 

If this gi,·ing way of the par1;;; appears during the dforts of the patient to overcome 
the stricture, or tile spa.:;modic ac1ion of' the bladder :rnd :ihdominal nrn!-'clei::, a ~mhlen 
rt'iief' from 1he previous ngony and the sensation that something ha3 giHn way may for a 
time lull the apprdiensions of the patient. and mislead him inlo the icl(·a that all 113 well, 
hut the swelling of tlie perineum, scrotum, penis, and supni-pnbic region, "l1ich rnu~t 
:<0011 follow, with the ab~ence of ;iny flow of uriw" through the natural channel, will 
n·,·eal to the profb.<.;ional eye the tmc nature of the accidrut, n.ncl pro\<' that the 11n."'tlira 
Ji;u; ginm way behind the :;1ric1urc, and e.ctravasation of' urine has taken place. 

l NSTHt')IE~TS FOH TllE DETl~CTION OF A STHJCTUIU: . 

For tlie detection of a Rtricturc, as well as for its dilatation, metallic catheters, elostic 
1..·:ithctens, or.fil1form 1Jou_2;ics may Le em ployed, 

The metallic catl11..'te r] prefer is that figured 342-3. The curve being short, the end 

~~:l~~~~a~i~~~ ap~:;~o~~.1~~CI' ~11111~11 e;:,1:ri~ 1 ·~~;11r~ 11~:nf~r 1:r~f t~~~::c~~:: ~~l'~~1~t P;':~~t 1:1~<;11~::: 
made of the !'ame material throughout. a _grooYe in thr top an..,wrring n<1 a. !:lt1bs1i1u1e for 

;;111:k~:~?·i ~l~~id t;;~ii~~:1:l~l1~~:\~;e ~:~~1'~~ r t~/~~l: ~;~ra1:~;~~;c:::~cl i:\ 1 ;~~11 o~~c~atJl1\~~~~cl~ 1a~l~ ~e~: 
n1.thctl'rs arc madt• H'r)' i-mall (Fig. ;3,')8), even to the half !-iizc. For dila1ing a JStricturn 
llu•y i:-;houl<l ahrny:- IJ<.• preli:rre1l. 

FIG. 358. 
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duty a~ in hen.Ith. A s the disea<:e progresses, a constant feC'linµ; of chilliness is very com 
mo111 and rig:orR are not tmusual; these symptoms being at times inte rmittent, and an· 
often rcp:arded ;\s being due 10 "ague." \Yhilst a perinea! absce~s is forming, they arc 
commonly present. 

\\' hen they arc uncomplicated . howe,·er, with such a local cause and are still frequent, 
there is good reason to believe tha t they indicate <:Ome renal complication; for it cannot 
be too strongly impressed upon the surgeon's mind that no stricture can long exist without 
producing secondarily irnpor1ant changes in the bladde r and kidneys. 

R1-:SU LT S OP STIUCTL' HE. 

" ' hen a stricture is neglec ted, renal di !:'ease is certain to fo llow, and when death take~ 
place :1s a consequence of stricture, it will be from kidney di scnse if it has not been sud
denly brought about Ly one of the complications of stricture, such as retention or ex tra
va~ation of urine . Tliw;, out of 100 death.:; from st ricture a1mlyzed by D r. Goodhart 
( 'G uy's He p. ,' vol. xix, seri e:5 iii) , which took place at Guy's llo~pital , in nineh'cn year:; 
the kidneys wc1·e suppmatinµ: in 41 ; wasted or inflamed in 18; diseased in a less degree 
or cystic in 7; and hL·althy in 3-1, or about one-third. 

Org-:mie st ridun·R an: nor, howe,·er, all of the same character. 
T he simple stricture is the most usual. and beyond the mechanical effects of it.;; 

exi~tcncc ha:-. uo spc(>ial feature. The irritable strictur e i.:; comparatively rare, and 
is characterized by CXl'(':'"in~ sensibility on bei11g touched by a c:nhcll' r. with a rJi;;po~irio11 
to bleed . Jt i1' al:.;o prone to be as:-ociated with c liillim·~s an<l cnn rigors. The con . 
tractile stricture may bdong to ei ther of' th t:' two former groups; it s peculiarity con. 
~i:.;ti n~ in ih tl'nde ncy to 1·eco1ttract after its dilatation. The cicatr icial or trau
matic stricture lia.s cliaracters of i1 s own, and of these, its ob:5tinacy is the most 
marhd. 

J t i1-1 important to bear thl'!'C <li\'isions of organic stricturr constant ly in mind, for the 
s uc<·c~~ru 1 t1·t•atmcnt of' a ca!'e will often turn upon their recognition. 

T1n:,\'n1 ~;XT.-Bcfore a !:'lurg:eon can !'lay with ce rtainty that a stricture exists, a urethral 
~xaminalion is a m•cessity, and tlii s is an operation in which as many difficulties arc met 
wil11 hy the inexpcriencNl as in those far mor1• complitated; indeed, without some skill 
and tonfidcnce, the attempt to pass a. full -sized catheter dow n a healthy ure thra. co11stantly 
faik 

To poss a catheter, it is usually wise to place the patient in the recumbent position, 
with 1hc ~ h oulcl c rs ~li ghtly rai sed and the knees ~ep:i,rnted, the surgeon obscn•ing that he 
is lyi ng: quit e straiglit, with 1he abdomen ex posed to th e na\' el, thi s point !Je ing the bes1 
g uide tu the line of the urethra. A large metall ic i11strun11mt (No. 7 or 8 being the best) 
i:; l1ould be sdccted f'or the examination , and madr mo1krntcly warm by being dipped in 
warm wain or ru bbed by the hand and thoroughly well oiled. The operator :::-hould s t:rncl 
on the lejt side of 1he patient, and raising the penis with his left hand introduce the end 
of the cat heter into i1s ure1hral orilice, keeping its point duri11g the introduction of the 
fir.:<t three or fou r inches wdl to the lower surface of the urethra, in order to amid till' 
lacuna• of the urethra that exi~t in the roof of thC' pa!'S:\)!C. The handle of the inst ru
ment at this s1e1> of the operation, may be clirf!cted <WCr the left tiligh of the patien t, 0 1·1 
whnl is prellor:tl•le, maintai1wd o,·er the median line of the body in the direction of thl' 
umhilicus. With the left hand he may then grntly draw the penis up the in.:'tru nwnr 
which li e with the riglit allows by it s ow n weight to :-lip down the pn.;;sage, si mply direct 
ing it with a light hand . When its end 11as reached thf' bulboutl portion of the urethra 
the handle of the cutlieff•r musL then be µ'('ntly dL•pr·l'~~l'd in the {'Cnlral line of the 
IJody, :111d if no ohil1rut1ion ex i:-;t;::, the bladder will he cnt(•rcd; the point of the instru
men t. dmin~ this lllO\'C m<• nt being ke!JL well along the upper surface of the urethra. Jn 
a. l1 l•nlt liy ure thra , in(kcd, the !l:.ti rg1·on has litrlc more l11an to guide a. metallic instrnment 
in!o the blacldcr, the weight of 1he ('atlicter b(•ing alone 1u .. ·:wl_y ~utlici1•nt to n.llow it IO 

pa.,.:s down tl1c JlH!l:.!lagc. J lalf the e rrors commil!L•d in ca1hctcrism ari se from a. non
appr<>c iation of this fact; the de~ire to poss the ca tl1 etcr orig inating effort s that int erfcn~ 
with the l'llll'Y of the inf'trument into the bla.dcler under proper guidance. 

When a st ri cture cx i ~ts the catheter will be a.rre$tf'd in it s cour:;e; and, under these 

~·lii~.1~~~ 1~11;~~::1 i~n5~117~~~ti~~."·i t~~~~~~:~.~:~1sti:~1~~~ 0i: :~i;i 111~1r~~;:(~n~~\.~:~~~;~; :~1i~~1~11~~1~~~~111~ 
drawn and one of a ~mailer size employed, a nd on this failing to glide by the obstruction 
a yl't smaller onf', and so on till the stricture ii' Clll \'rcd. 
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The scat of stricture or strictures, as well as the nature of the contraction, will be made 
out by this prOCf'!'l!'l. H much pa.in atten'l the examination the surgeon has employed 
either too much force or an irritable stricture exists, anti if bleeding follows, this latter 
probability is ~trcng1henrd, particularly if no violence ha:-1 been employed. Catheterism, 
indeed, ought never to be aucncled with violence, and if gentle measures do not succeed, 
no other should be allemp11:d. 

In pa~8ing a catheter, some prefer the patient to be in the erect position, but I cannot 
recomm(•ml it; th<.·re i8 more clmnce of inflicting injury in this position by the patient 
mo,·ing. nnd the 8ur~con Im~ not so complete a coutrol O\"(•r his in::.trument or patient as 
when he i~ r~·cumbcnt. "'hL·n there is a stricture the Cl"L'<:l position is certainly wrong. 
The mode k11own ai;; the" tour de ma.im·" has only to be named to be condemned; tlioug-h 
in the ha111l~ of a skilled surgeon iL may be clone wilh impunity. The plan eousii;;ts in 
introduc:ing the catlielt!r wit Ii the l1anclle presenting downwards and the connxity of its 
curve upwardi;;, 1ia,;;.sing it along the urethra clown to 1hc bulbi and tl1en, onwards into tli.• 
\Jla<ldel', by dL·scribing a half circle towards the umhilicu~, the lwndlc of !he instrument 
when it has renc:h1•d the median line of Ilic body above being gradually <lcpre::;sed, and tile 
end of the instrument in tl1is tlll'n made to enter tile bladder. 

TnEATME'.'i"T OF ST1ucn: nE. 

The treatmrnt of ~tricture must be based on tht:> patholo!!y of the disease; and mild 
means should always be prcforrt><l to forcible or cutting mca.;;un:!S. 

The patliology of stricture i~ simple, and consi::-t.:: citlwr in th~ deposition of inflamma
tory products iu the mucous and ::111bmucous tissue with 1lieir :;ubsequent contraction; or. 
in the contraction of a cicatrix, the result of an i11jury. 

The principle of treatment is also sim1>lc, for it is, primarily, to dilate the contractc1l 
canal, and secondarily, to obtain the absorption 01· breaking-up of the effused inflamma
tory products. The more simple the means by which theRe ends can be secured the 
better. 

""here the first end has been obtained without the second, temporary benefit may han· 
been effCeted, but no more. \nicre both ends can be gained by simpk• means, the treat
ment must be. pronounced good. In ordinary cases of organic stricture, there is litth:' 
doubt that these ends are to be secured by dilatation of the .-:tricture; and that hy such 
local treatment alone, the majority of cases of organic stricture may be successfully over
come. 

Now, this treatnH'nt by dilatation ma.y be continuous or intermittent. The former 
method is to be pref'errcll, and should be carried out as follows; it is certainly the mo:,t 
rapid and clfrctual the surgeon has at his disposal 1 although it ncc1·ssitates about a fort
night's rest. 

The size of the stricture having heen gauged, an cla!'ltic conirnl catheter with a bulbous 
end i" to be taken and well oiled, an<l as large a one a8 can be pa~~ed liirou:rh the stric
ture introduced. Should the English catheter be preferred, it ought to L(: made ~oft and 

~~~:~g~1~~F~t:si!~~\~~)~l~,.ji~~~:~;:1f ~i;~j!f~:~c~~ r.r.. 
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. 

~~::~::~~:;~:~1~;:.:::1'.f~1:~~~~~;;:~~ ,~;:;·;~~\~1~~'.:11~~~.:·:}'.:' :~~; 
thl'n pre~f:.cd forward,;;., the largest instrument the s1r:1·1urL' 
will admit without fore<' being introducl•d 1 which lm\'in~ 
pns::.ed tile stri('ture aud entered the bladder, it is to Le fast
ened in (Fi):!;. 3.)U), the end of the catheter up to its t•ye alo1w Mode of rast~~!~~;:111e1er in ih~ 

~~~V;f li!lf ~~JI¥f.~;~2f f ~ii~'.~;~;;;;,:;;~;;~:; 
that fits the stricture too firmly . On the third and followinµ- days, the same practice may 
be followed, and in about ten days a complete dilatation of the stricture will probably haw 
been perfected. If the catheter dot!s not move frl'ely in the stricture, it must be left a 
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fow houri:; longer. V\'hcn the presence of the instrument in thC' bl:ldder cam(' . ..; irritation, 
which is not remedied by such :\lkalics a<: the ('itn11e or tart rate of pota .. ..;h with huchu and 
hyoscyamus, it is wise to Jmxe the catheter remo'c'l i::cmw few hours before a laqzer size 
i.:; introduced; thereby giving lhe bladder rest. " 'h<'n it is impo:->.-.iblc for Ilic patient to 
maintain rest, a carhcter may be pa:;:sed in the c,·cning, retained all night, and remo,·ed 
in tht• morning. At other times where the symptoms arc more 8('\"ere, some slight inter
mi.::!,.,ion of the treatment may be advisable, the pa.s~age of' the cnt l1el<'r alone being prac
tised. After !he stricture ha .. bt•en fully dilated, the daily pa~~agc of an in:::trumcnt for a 
few days subsequently is all that is required, the intcn·al bNwecn the introduction of the 
catht·ter being gradually lengthened. 

The patieut need not always be confined to bed during this treatment; but lie on a sofa 
or sit quietly in a reclining chair. " 'hen mon:ment, howner, causes irritu.tion of the 
blacldl'I', it must be forbiddt>n. 

Jn SC\'Cre and neglecl.c<l strictures this plan is one tlint ought nlwnys to be followed 
when pos.sible, :is it is sound in its principle, safo in it s practicl', and as expeditious as is 
consistent with thti object aimed at. 

The intermittent form of dilatation is required in Je~s ~tlYcre caF.eS, or where re~t cnnnot 
be obtained; and can be c:irried out by thr introduction of nn instrument on one day, and 
after the lapse of one or two more, its re-introduction, followed by the employment of a 
larger ~ize, and so on, till complete dilatation of the slricwre has been etfCcted. It is the 
second best plan the surgeon has at his command, and although more tedious than the 
former, in the encl sueC"e.ssful; patients so treated, howHer, require doubtlc.;;;s the more 
frequent introduction of a catheter to maintain tile urelhra. in its dilated c·ondi1ion than 
otllt'rs treated by the former phm. For this method of treatmcnl llH!tallic instruments are 
better than elastic . 

" "hen :\stricture is F-0 contracted that a catheter C'annot be passe<l cnm after very care
ful ma.nipnlation, the attempt should be given up rind alka li l'S gin!n. " ·lien the urethra 
i:-. irritable, o pium, enforced rest, and the hip bath are of use; and after the lap~e of a 
day or more, 8ucccss m:.i.y follow another attempt. " 'lien the s1ricLUre is rcac·lied by the 
catheter, gentle pressure upon it may be employed ; indeed, pressure may be kC"pt up for 
1wo or three minutes, thl' pnls often yielding under its intluence nnd allowing the instru
ment to pa~s. If this cn1l be obtained, let the surg('Oll be ~mt.isfil'd and lea\'e the catheter 
in, whelher si lver or ela.;;tic, for should he remo\'e it, he will in :Ill probability fail to pass 
a second. If' the instrumen t be silver) an ela::1tic one should be substituted when it is 
remo,·ed. 

'n1l'n a catheter is gra~pe<l and" held" in the urethra, 1he operator ma.y be tolerably 
;-;ure tln~l he has entered the stricture, and if the end be mOwlble he may be equally llllrtl 
that lie i8 in a fo.be pa::-sa~t'. " 'hen the cat lwter lt:1s bet•n held and passed forwards into 
the bladder, a ll is wdl, "lit.·n it slips suddt!nly into a morn hie spacl', tli1• urethra has pro. 
hably b<•en perfOratecl. l"nder thrse circums1:rnces1 wlif•n a false pns:-.age probably exi~f:-;, 
i1 is wiM.' to gi\'e up local trt•atment for a few days to allow the parts to lieal. A stricture 
,Jtould bt! dilated up tu its f'ulle!:it extent. 

It is important tn bear i11 mind, tliat after the full di'latation <?fa strict11u, contraction 
1t•ill again tuke place ofter o ti nu·, 1f the passage bP nut kept ope11 ; but the introduction 
of a catheter once iu e\'cry two, three. four, or mon• montlis according to circum!51:lnce::;, 
i:5 generally ~uflicicut to JH'l.:'\'cnt ~mch a n::sult takin1! place. 

"What in modem languag1• is called '' tlte rapid or immediate freatment <?l stricture" i~ 
in reality its rupture or splitting-it being in all probability a rare thinµ; for a stricture to 
be ::i;ucldt•uly, fully, and rapitlly dilatecl without IJcinµ;- it~l't.'l"atl'CI. Tlw plan known by this 
11amc I.as certainly a 1:1kin;? titlt>, and in praciice, l1;1 s :ipparcnt l\(h·anta:r~s which, if sup
JiOrted IJy exper ience, would e~tablish its claims on the atlt!ntion of sur~t·ons . Jn our day, 
it i~ known as that of' IJ oil, but llolt's instrume11t!) are mere modificatio11s of J\f. PerrCv1·'s 
made in 1847, nnd the ~amc ~ort of practice lrns hcl' ll adopted IJy l\Ir. T. " "akley, Dr. 
Hutton, of' DulJlin, l\Iai~otltH.'U\'l.' 1 Buch:i.nan, and othei·s. 

ll olt descrilJcs his instrunwut "as consisting or two groo,·cd blades, fixl'd in a cli\'idecl 
handle, and contiiining bt•l\\t'l'll tliem a wire wcldl'(l to their points, ancl on this wire a 
tube (which \\ hl'll introtiu<·l·tl hc:tw1.:t.•n the bladt!S corl"l':O.pontls to the natural calibre of the 
11re1hra) is quitkly pa~:-t•tl, :inrl thus rnptun•s or split:'! the obt5truction." 

The stricture having bct•n .. pJit, the rlila.tor :-hould he rotated to separate further the 
'idrs of tht: rcn1, and lht·n wi1hrlrnwn; a cathl!tl!r corresponding to the number of the 

:11:~~c 1Jce~~~~l;~L:>~i1~:~':;!c~~'lr ~~\~~ 1 :~;.'" 1,~0:~1-~~~l:~~~mt~1:\~1g1l~~e l~;::~lt~f i'1l~il~•t~~~: 11:::.~l~~¥;"~~f1;~r~:~ 
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to, sine<' CYery hospital surgeon has been called upon to trrat ca~c>s of stricture that had 
lH.'l'n subjected to the plnn and tli cn relapseJ. Jndeed, there is rea~on to belie\'e, that 
aflcr "the rapid method" an early relapse is more common than aflcr other:", and 1hat the 
cieatrices of tht'<:e !:>plit structur(•s contract faster tlwn the original. Bad, and enm fatal 
effrcls, moreo,·er, are more common ctjier the spliuing operation than after gradual dila
tation. 

The plan of trealnw11t by dila.t:ition J ha,·e laid down is ahsolutely safe, and nernr is 
followed by a fatal result; but this cannot be said after the splitting of the ~tricturc, although 
fac:ts are wanted to cs1abl ish the proportion of fa1al to the Sll<'CC',..,..ful cm•es. 

To narrow, ring or annular, subpubie or penile Mricturcs, Il olt's method is probably 
well adapted; but for inJurntcd, ribbon, tunnel or complicated stric:tllres, it is dangerous 
aml unsui1abl<'. 

""hen a stricture is as11ociated wi1h thr \'esical 
to cure the one before li1ho1omy is employee\, the 
uuglit to be understood, that a greater amount of tlic more ordinary nwtliod. 

and it is n matter of necessity 
mC'thocl m:1y be useJ ; b111, it 

attends its pmct ice than follows 

Tiie best instrnmcnt for this plan of treallncnt is that made by " reiss for l\lr. B. " ' · 
Richardson, of Dublin. (Fig. 360.) 

FIG. 360. 

Yet all str ictures cannot Le treated by dilatation, for "cases occur occasionally which 
are ~o exriuisitcly :-en . .,iti ,·e tlt:it the pu!'~age of a catheter, liowf'nr ~kilfully pcrform<'Cl, is 
followed by such sc,·ere constitution:.11 and local clisturbuucc as to produce more lwrm than 
good, and in which it i!' elenr some other method of cure must be employe<l, whilst there 
:ire others which are rt:lievcd by me:.m:- of the caLiieter, anrl eYen fully dilated, but which 
h:we a tendency to re~contral't immediately on the omission of the treatment. In the 
former ease tile treatment aggrn\":ttes instead of relie,·cs tlie symptoms; in the latter it 
mtl'it be continut'<l for Jifo to preserve an open pas:oiage. l .: ncler such circumstances some 
othe1· plan of tre:itmt'llL must be adopted;" and J bclie,·e now, as when the above words 
wrre written, 11 tlie mo:.t beneficial to be Lh e external di\'ision of the stricture from the 
pcrint:!um; and it is to the late Profes:;;or Syme thiit we are here especially indeb ted for 
hn\"ing so ably rncallcd our attention to Lhe treatment of such troublesome and painful 
eases"(' Guy's Reports,' 18.>8). 

The surgeon must not, howc\"er, in all cases of irritable stricture come to the conclusion, 
that Syme's operation is r1'quired, as it is only in exceptional examples that it is needed. 
}'or in some, the initability rapidly disappears under the use of thP catheter. and in 
others rest, a..lkalic . .::, and opium ham a mo;:;t beneficial inHuence. If these fail, the cutting 
operation may be performed. 

Recently r he laminarin stalks ham been employed for dilating stricture, but for perineal 

~~11~cl~~;~l~r:~,h~~o1~~r~h:l~~~~1~~~t~~:~n~lf :~;~a~l;~~c~: ,t~c;l~t.re ~~~ts,~:~;~,~~~-,:~ ~·~t 1 !~~- ~L1;~fi~~h~; 
~~'.:';:sb~lii~~1~1;~u~1~<:U::~ 1t1~c~i1c ~~r~~tl1;:.:~u~;~; ~~~~lt ~:;::'~~e~~' ~: s:~~~ s~:~'~f~ ~~~n~i~~~=~e~·~ ~11~~ 
end to prevent it~ slipping into tli c pas.sag<'. 

Caustics arc 1101., at lbe pree.ent day. much employed in the trealmPnt of stricture; 
indeed, fow use them. Tile practice in theory is neither sound, nor in its results certain, 

!·:~~~~·~~ ~~1!s s~::~L~~~ 1~r~~·! ~:::~0~f ~,~~:1~~1 ~l~ i,~, 1:~:{)0t~:~~1:s 1~r~P~/fs:1~~~c;• ~~u~t1~ ei 1\~~ t~!\~c~~t~~~; 
will ~ubseqw:.:nt ly c ic;i 1ri1:e and contract, :rnd thus ad<l to the mischief. The practice is 
not one in any way that cn.u Le recommended. 

UHETUROT0)1¥ 

is :t. c:omprehen~i,·e term, n.ml includes the internal division of a ,:.;trieture from the ure
thra. as well ar; thr l'J"lnnrd through the perineum. 

Internal urethrotomy lms now many adrncatcs, and in hard old strictm es it is 
preferable to their rupture; for strictures also at the orifice of the urethra an1I within the 
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peni~, it is n safe and rnluable prn.cti<'e. In the hands of some e.urp:<'ons it Jrns been much 
practised adrnntag-eou~ly, and )Ir. Lund. of :l\lanchcstcr, has lat1·ly advocated it. )!any 

in ,;trumcnts have been i1ncnted for the purpo-;e 1 aJHI Stafford's instrument, 
F10. 361. made in 1827, is well known. Fergusson employed a Jong groo,·ed director, 

which he pa .... e<l through the stricture, and a Hry narrow-bladed knite, 
which ran be buried in the grOO\'C. l\Iuny ingenious instruments ha,-e been 
in\'entcd. but the best is that which di\·ides the stricturei\ from behind for
ward,; on its withdrawal, such as that repre1'en ted in Fig-. 361. IL is one 
that I ha\"C had made on TrClat's principlr, perforated at. its encl for a guide 
hou~ie. Jn st rictures of the orifice a bie.tou ry m:iy be used. 

After the di\'ision of the stricture, it was ..-1. common custom to pass a Jarge 
catla·ter into the bfadder and learn it iu , but )1. Goull')' has fairly shown 
that i;:;uch a pmctice is not required. Ju oriticial stric tures after their 
division, the laminaria tent is the hest to use with a shield. 

l\faisonncuvc employed a filil'orm gum-elastic bougie as a guide through 
the strict ure, ai;:; well as a grooved Stt>el director which is screwed to the 
bougie and puRh<'<l into the bladder. Jle then divided the stricture by means 
of a triangular-~haped urethrotome passed iilon~ the groo\·e. a large cntheter 
being pa!<~ed into the bladder when the ::itricture ha.cl been divided. 

Subcutaneous perinea.I urethrotomy is on its trial , but my own experience 
of it has not been frn-orable. 

External urethrotomy is a valuable operation in selected cases, and 
includes three nry different. measures; one, in which the stricture is divide<l 
through the perineum upon a groo\·cd dir~ctor pas..;ed through the stricture 
(e:rternal division or Syme's operation). The second, in which the urethra 
is opened in front of 1he stricture and a grooved probe passed through it into 
the bladder pre,·ious to its division (Wheelhouse's operation). And the 
third, in which the perineum is laid open without a urethral guide-the 
stricture being impervious-and to this the term perinea! section ought to 
be confined (Cock's operation). 

8Y:'llE1S 0PERATIO~, 

a~ already s tated, is vn.lunble in the h ighly irritable as well as contractile 
stricture, in cases which Syme described as strictures that" continue to pre
sent symptoms afler be ing dilated," and that "are indomitable by the 
ordinary means of lrl'atrnent." It is, moreo,·er, usually succe.:;~fu l. 

The operation is by no means one of difficulty. A grooved staff as large 
a~ can be pa:"~ed through the stricture i:s first introduced, the patient ha\·ing 
been placed upon his brwk as if about to be cut for stone. The surgeon 

!:~:;:~~::~:~ ~~.~;::~u~!:~1~ 1 ;:~i~!~ ~~1~~~~~~=~~~:~1:1~1~,~~o~:~~~ ~;1i: ::~~ei1~~~u~::d c:~t:i~e o1t~,:.~~ 
bougie. bonier of the staff; and 11..;ing this a,r.:, his guide, the perinea} portion of the 

urethra in which the stricture i,r.:, situated can b,' readily aml freely cli,·i<led. 
There arc but two important points to br obser\"ed in 1hi!:<i the second step of the opera
tion; the fir..;t is to be certain that the knifo touches the groove of the staff, and secondly 

Fic. 362. 

Sym·'Rperiuealutheter. 

that the whole of the di~«>ased or strictured portion of the urethra is freely diYided. 
Having succeeded in 1hi..; 1 1he cs!'lentiul part of the operation, and nf'lcr a groo\-·ed probe or 
director Im!< been introrluced into th~ bladder tlll'ough !he perinea! wound, the sound may 
be remo,·ed, when either a full-~ized ela-.tic catheter can be rt>adily introcluced through 
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the pE'ni;; into the bfa1lder nnrl fixed in ; or S_vmP's rnthetcr (Fig. 3G2) m:iy hr introcl ncecl 
through the perin<':ll wo11nd for twenty.four hour;:, 

The palit•nt f:hould then be S<'nt to bed. and a mild opiate gi,·rn 811rh a,.;; ten µ-rain;; of 

~~:~:;:~::::~~~::~~l~~,;:~::~"~:;~~;~,:~:~::~~:i;~~~~::::·1;~1'~~i:\:~:;E~~~~£!~:~~~!~~,!~~};;~,.:~ 
i:, ~rarcely required, although more experience i;; called for before the omi"~ion of ir.s use 
can be confidently rc<•ommendcd. 

After the wou~d h:is ('Josed 1 the occasional introcluetion of' a ('athN<'r is e~~entin l , an<l I 
cordially ag-ree wi1h Professor Syme in thinking" prudence requir<'S that CHry patient 
who has had a stricture cJj,•ided should learn to introdurf' bougie,;, f:incC' by doing so. at 
intcrrnls of a week or n fortnight, h1• will be perf'c(;tly sPcurc from future trouble ." Tlie 
cli,1 isio11 of a stric lure 110 more efH.·cts a permanent cure than its dilatation or rupture, all(! 
occasional dilatation is essential to maintain its pa.tency. 

'V111mL1IOGSE's OrERAT1ox. 

Ur. C. G. " rlteelhouse, of T ... eeds, howe\'er, Im~ introduced an Oj)('ration for im p(•rmcable 
stricture which I belit1 Y<' de~c1Tes attention. Ile states that in his hands and in those of 
his colleazues it has been mo~t successfu l. 

The in~trnmcnls required for it~ performance are as follows:-
'' Lithotomy bandt\gcs; a special staff~ fully gro\'ed through thc :;?TC'fltE'r part, but not 

through the whole, of it!5 extent, the la.<:.t half inch of the ~roo\·e bein~ 't<toppPd,' and 
terminating in a rounded button.like end (Fig. 3G3); an ordinary scalpel; two pairs of 

FtG. 363. 

Groo\·edstalf,wilh button-l!ke<>nd. 

straight.bladed forcep!5, nibbed at the points; ordinary artery forceps nm! ligatures; Rpongc; 
a wc\t.groo\'(~d and fi11dy pro!Je.pointctl director; T ealc's prohe.gorgC'f. (Fig. 3G--I); a 
straight probc-poi11tcd Uistoury; a short s ilver catheter (No. 10 or ll gn.uge), with elastic 
tube attached. 

FIG. 364. 

Telle'sprobe-gorget. 



612 URETHROTOMY. 

side by the straigl1t-blaclcd niLbecl forceps, and held apart. The ~ta ff is then to be gently 
withdrawn, until 1he hutton-point appears in the wound. lt i1' them to be turned round, 

so that the groO\-e may look to the pubes, and 
Fio. 365. the button may be hooked into the upper angle 

of the opened urethra, which is then he~d 
stretched open at three points thus (Fig. 36.)J, 
and the operator looks into it immediately in 
front of the ~tricturc . 'Yhilst thus ht:lcl open, 

:/ 

the probe-pointed director is inserted into the 
urethra; nnd the operator, if he cannot sec the 

./ op<.·11ing of the s1ricture, which is often possible, 
1
' ( generally succeeds in very quickly finding it, 

_

1 

and pa~~cs tl1e point onwards through the stric-
ture towards the bladder. The stricture is 

~ sometim<"s hidden aniong.:;t a crop of granuh~. 

\ ~;10:1~ll~~J~~~~~~;~re~':i'il~s, {;;~d~h~h1~1i~:L~e o:~a:~I:~~:'. 
"'-.._ '\ / This director having been passed on into the 
~~ bladder (its entrance into which is clearly de. 

Wheel11nu 11 l"'ll opH~tion or op<'uiDg urethra. monstrated by the freedom of its movements), 
its groove is turned downwards, the whole 

length of the stricture is cnrefully and deliberately di"idcd on its under surfo.C'e, and the 
passage is thus cka.n:<l. The director is still held in iho same position, and the straight 
probe.pointed bistoury is run along the groo,·e, to insure complete division of all bands or 
other obstructions. These being thoroughly cleared, the old ditHculty of directing the 
point of a catheter through the divided stricture and onwarclR into the bladder is to be 

r::~:~1:~~\~.:·~
1

~~r~:~:~,'.7~:~~::r,\':f~~~~~:~,;~~;:~;,~~,~~:~::,~:~::~~~~~~~·~'.~1i1:~;~:~~~~:~:t1:\~~~ 
pnss securely into the bladder. The C'ntry of the gorget into the latter ,·iscus is signalized 

byrl!:~ei~~:~1:~~~1\~1:1t~s1~ 1 i~f ~~~~~)~!~~1cf ~~·~m the meat us clown into the wound; is made to 
pn!ls once or twice through the diYidecl urelhra, where it ca.n be seen in the wound, to 
render ccrln.in tlic fact tlwt no ob~truc:ting bands hnve been left undivided; and is then, 
guided by the probe.dilator, passed easily and certainly along the posterior part of the 
urethra illtO the• bladder. 

The gorg:tt i~ now withdrawn; the catheter fastened in the mcthra, and allowed to 
remain for three or four <lays; the dastic tube coiweying the urine away to a ,·essel uml.er 
or by tl1e f'idt: of the bed. 

After three or four days the catheter is remoYed, and is then passed daily, or e,·ery 
second or third day, according to circumstances, until the wound in the perineum is 
lienlccl; aml, after the p~trts h~n-e become consolidntcd, it. requires, of cour~c, to be passed 
still from time to time to pre,·ent recontraetion." 

PEntXEAL Si-:cnox on CocK's 0PEHATIOX 

~~\~" ~:~.:e ~~ ~·~~~11:a~~;1 ":~~~~~e:;~:s u~~11~:~~1f ~1 ii!~;~~-v~;~,~1~:~1da~1~ ~u i~~ 1~~1 t f ~; 1u~~r1~·~'·:~is\'~ 
beyond that whid1 the surgeon's knowledg<' of the anatomy of the parts atford~ . It should 

~1\~~c~~i~~~~11 ~::~i~·~:·1~-~~ 1 ~~~: ~ t:~ 11~ 1~~:~eZ11~·!~~01~~;· 1:~~ ~~~:~~:~yci11111·~n ~~e~~ 1~:~11\1 ~1:e~:~~;;~~;L:;~ 
with extnn a,;ation, suppuration, or urinary fi:stuh. 

Tlie operation 1 shall <le~crihc is 1l1:1l one :;11µ-gested by Mr. Cock, and known by his 

~;:·~~; ~'t l11~~ ~~-!~~~5,.~~:.n~~~1~1 ~·t:;~iltll~~l~)J;'~'~:,~~:.~~~·~~:~l~;~·~~:~~J;l\~~:~db:-J:i1~~ ~et~~~~~1~e\~\0~~· 
the perineum 1 and however extensive the obstrLction of the urethra, one rortion of the 

~~~Si.[E:~E1t:1tI:;~~,~i~~;i]i~~~~:~~~~~;~~;~ 
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hhuhler throuµ;h tl1e rectum, it still re- Fm. 3GG. 
main!'-1 to us to tap the urethr(t as it 
emerges from tlie prostate, ancl thus to 
effht tlw ci<•sired communication." 

The operation which Mr. Cock h1u1 
clescribc<l a'! "tapping the urethra at 
the apcx of the prostate, una~sislcd by 
a guide slatf," is perfornw<l in the fol
lowing manner, and illu~tratcd in Fig. 
3GG. I ha\'C seen ::\Ir. Cock frequently 
perform it, have dont' it my:.;clf on many 
occasions, and hav<· no he~itation in 
stron~ly recommending it ns tlte opera
tion for l':xternal urt>throtomy without·~ 
staff. J give it in Cock's words, taken 
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!':·~l~1 ~ ~~~r;s i~lj~~~·~J1i1~~n\~el~~~~~i:.~c~G<~;r~~ Mr. Co~k's operation ort~:~;11:8~:::~ urethra at the apex or 

broad double-cd~rd knife with a \'ery 
sharp point, a brge sil\'('r probt·-pointed director with a handle, :ind a. canula or female 
cath<·tcr, modified so that it can be retain('d in the bladder (Syme's perinea! catheter is 
the be;;;1). 

"The patient is to be placed in the usual position for lithotom.y; ancl it is of the utmost 
importance 111:\l the body and pch·is. should be s1raight, so lliat the mC'dian line may be 
accurately preserved. The left forefinger of the operator is th(•n introduced into the rec
tum, the bearin~s of the prostate are carefully examined and ac::c<'rlaiuecl, ancl the tip of 
the fingt>r is lodged on the apex of the gland; the knifo is then plunged stradily bur boldly 
into th(• median line of the perineum, and carried on in a direction towanl:i the tip of the 
left forefin~rr, which lies in the rectum. (Fig. 3G6.) At the $amc time, by an upwar I 
and downward mo\•cment. the \"<'rtical incision may be carried in the median line to any 
extent that is consid<.-'rcd desirable. The lower extremity or tlic wound should conw to 
within half' an inch of the anus. 

"The k11ifo should never be withdrawn in its progre8S towards the apex of the pros1att:; 
but irn ouwa.nl cour~c must be steadily maintained unLil its poinL can be tdt in close 
proximity to lhe tip of the left forefinger. "'hen lhe ope rator has fully assured himi'iclf 
as to tit<• n•htive position of hi~ finger. the apex of the pro:itate n,nd the point of his knifo, 
the latter is to be n.1h·:rn<·NI with a motion somewh~~t obliquely either to the right or 
the left, and it can hardly fail to pierce the urethra. If', in this i;:tep of the op('ration, 
the antt'rior extremity of the prostate should be somewhat incised, it is a matter of no 
COll!':C((Ue11ce. 

''In tlii~ operation ii i!'< of the utmost importance that the knife be not remo,·cd from 
the wound, ancl that no de,·in.tion be made from its original direction until the object i.s 
accomplished. lf' the knife be prematurely removed, it will probably, when rcin1'erted, 
make a fre~h incii'lion anti complicate the desire<l re:"ult. Jt will be seen that the wou1Hl, 
when co1nplieatrd, represents a. triangle; the base being the external \·rrtical inci!lion 
through the perineum, while. the apex, and consequently 1hr point of the knife, impinges 
on the apex or the prostate. The shape of the wound facilitates the next step of the 
operation. 

"The knifr· is now withdrawn, but the left forcfinp::cr i8 i::till retaine1l in the rectum. 
The proiJe-pointed director is carried through the \\'OL11ul, and guided by the left foreflnger, 
enters the urethra, and is pac::sed into the bladder. The fing<'r is now withdrawn from the 
recium, tlie left hand ~1·a5ps the director, and along the groove of this instrument the 
canula is slid until it eutcrs the bladder. 

"' The Opt'ration is now complete, and it only remains to Sl'Clll"C the canula in it.s place 
widt four pieces of tape, which are fastened to a girth around the loin.;;. 

"A di reel comm1miration with the bladder has now been obtained, and the relief to 
thti patient will be imnwdiate; unless the kidneys ha\'C become irremedi:d>ly disorganized, 
we m:ly co11fidcntly anticip:itc a farnrable result; and the restoration of the urinary organs 
will be more or lei's tompletc, in proportion as the obl"tructed portion of the urethra is 
mort" or less amenable to the ordinary judicious treatment of ~tricLU1·e. 

"ThC' eanula may generally be retaint"d in the bladder for a few dar, :ind if the !'tlate 
of tlie urine render~ aiJlution ncces!'tary the \'iscus may be frequently washed out. Th..: 
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canula m1\y lhcn be rcmoYed, cleansed, and reintroduced. A flexible catheter is some
tinW!-i more th:~ir:\hle and cong-enial to the feeling" of the patient tli:\n a metallic canula. 

•· H the pn: ' ions; de:-<truction has 11ot been \·i•ry ~rent, ancl if the ca;.;e progre.::;:-:es 
f"ayorably, tl1e ~welling of the perineum nnd scrotum ~rndually .-;ulJ:-;idcs, the induration 
cli:-<nppcar~, :rnd the urinary :-,inu~es become ohlileral<'d. The urethra m:iy then he c•xaminl'd 
in tht' ordinary way, to test ib pcrmenbility, and one may be agn•cably surpri~ed to find 
tliat the sound or catheter readily pas:-es throuµ:h the former strirture until it strikes 
n::min:--t the canula. .An nttempt may then be made to introduce a flexilJle carheter into 
the hladdcr, ond it;; pa.-;:;:np-e rnny, if ncce~sary, be facilitated by passing a director tliroug-h 
the pcrinc·um into tlH' bladder, aud guiding the catheter along its groovr . The urethr~~ 
once r<'-;lored to its normal condition and calibre, the artifici:d opening through the peri
neum soon Ju~ah. np, and. !Jarring the liability of stricture to return if not attended to, the 
cure m:iy be :-:aid to be complete. 

" ·w'e must not, liowevcr, always expect "o fiwornble n result. l have O)l('J"fltecl in 
se,·cral <':\scs where the obstruction of tlie canal was complete, and impermmLi lity pcr
mant'nt." 

'' lu such eases Ilic pntil'nt is condemned to pa:;s his water through the artificial opening 
in the 1wriuc11m, unlt·1's a new pass~1ge should be bored to unite tile upper and lower por
tion~ of the patient's urethra.-:m operation wliic l1 l have seldom or 1wver known to be 
SUCCC':-<~rul . ,, 

"Tlw 11cccs~i1y of mieturating through the perineum may :;t•em to be a considerable 
hardship, bu1 wi1li a linle arrangemenl the into1nt•niencc is nol n•ry g-reat; and be it 
rcmt.•mL(•rt·d that the: man':; 111ict11rition is mel'ely n:-.:<imilated to ilmt of the other sex. 

·•To kel"p the ar1iticial pa~.::;agr in a permcnbll• !>late it i1' gcncrn.lly nect•:-<sary to pa:-s a 
fkxilile IJougic tliroug-h tl1c opening occasionally, an<l to rl'tain it iii sitii for a fow hours. 
The pati(·nt ,·c·ry ~0011 learn.-. to do this for him.:;clf. 

•• l haYC uow under my fre<1uent obseHation two men, on orw of whom I operated 
twt'nly-th'c y('ar..; ago, on the other twenty; and both arc thankful for their condition. 

'· J ham uot found thiR operation. with its n:sult, in a permaneut facti1ions urethra. at 
nil int<•rl(·n·s with the sexual fu11ction, although iL is, of' course, a complete b:w to pro
crt·ation .'' 

J Jia,·l' described fully this admirable operation in the words of its originatol', and belie\·e 
it Lo he the 011ly form of pcrincal ~cction that ought. to be pc·rformed in an imperYious 
11re1hr:1. lt i:' 11ot ~ufli<:iently known. In exceptional cases the surgeon may cxnmine 
th~ u1·ctl1ra it.:;df with the ,·iew to fi11d a passage through it; and for thi" purpose use, a8 
a guide to its distn.l end, n grooved s1aff introduced throug-h the p('nis down to the obstruc
tion; thu two ::.idt•..; of the urethra being hl'ld well apa1'l by forceps. or as sugge.::;tt->d by 
AH:ry a loop of :-ilk introduced tlll"ougli each edge of the diYidt•tl urethra. Tf 1hu ~urgeon 
be fortunaf(' cnou~h to slip a fine grooYed director throup:h, the stricture will be readily 
di,ided. l'nder these circum.stances a catheter bhould be pH~.:;cd throngli the peni:-<. into 
the Lladdtr, and the one which had been introduced throu~h lhe perineun withdrawn, l 
need hardly :<:ly, ltowe\·er, that it is rnry rare for the !:illrgeon to be able to trace the 
urNhral pa.ssage !11rough the stricture. 

Co:-.1PLICAT10xs OF ST1HcTntE. 

J ha\"C thus for dwelt upon permeable and impermeable Orfranic stricture and its treat
ment, but h:nc made only pa:;sing reference to its complicntiom. I propose now to 
con;.;ider the:--e poi11t;;; moru fully, including perinea! abscess, e.rirarasation ofttrine. anti 
perineal.fist11la, all of which are the direct re~111ts of stricture, and of local or diffused 
urinary extr~wasation . 

Extrava_c; ntion of urine is a complication which will :\\mo.st neee.-;:;:arily follow a neglected 
stricture, nncl the pathological process lJy which it is produced l1a15 been already described. 
It is one of the nwans which nature adopts to find an outlet fo1· urine when the natuml 
pa,:;.-;agc has become so contracted as to fo1·bid its How, and a eomplicatio11 of great clanger . 
11 requires in its treatment, moreover, great deci..;ion on the part of the surgeon; the 
etfcet of rela.incd urine upon :my lis:;ue of the body, cxct.'pt tho;;c naturally adapted for its 
contact, being gl'nCrally followed by ~loughing. The 1•0.rly dt>tection, therefore, of the 
be::rinniu~ of' nn cxtr:na:;ation is important, and requirrs a f(ow practical remarks. 

le~! f~:,~~:1~~i~~~1rtl~e8;.~~!);,~~~n~~· ,; l:.~::~~lt~~f';k ~!~!1~~~; ~~;:·~ ,:L:~~:~g:~.::1>f::~~11:; :~1>11;~:~l~;~~~i ~I: 
or without an occ:~ional rigor, i\lttmtion :should always be directed to the question of extra-
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Ya!'ation and n. careful t•xnmin:uion made of the perineum and the parts around, whether 

!~.\~·~~ ~~ i; ~ .. ~~ :: ~1 ~;~~:~c;f :~:11;1t~~r.~ :~~1 ~~~ ~~ tn~:~~l~~. ~I a,:~.~:~~1: ~~ 1 !:: 1:1'; ~~~e\_ ~:.·e~~1 ~1~)::~1i: ~~ ;i1~;~0~f 
tlw btilb, wl1ich on firm prc~~urc will be painful. The patient will frequently ~tate that 

l\t~:.~~~~~~·~:~f~:~:~f ~;~i~,:~t~~;;:~~~~~~~~~~:,~~;i;~~'.~~~:~~~o~~'.'.:;; :~::~y~~E£·:~;~;~;;;e:.~~T.:~~ 
""hat trcatmt>nt, then, 1'honld be pmsued? If the urethra h(' cxamined, the stricture 

~-~l~l ~~! :~~~~~1 ::~~;~ ~1~,t~· :1~l i:; ~ ~ t~~' lt~;.:~1 ~~1 ~~u ~)~ r l~:~t:: t~::~ I ~\\'s:•1t'.: '.~{ l '.1 ~ ~: :·;;:~n~?\ J :~· i ~:~Is ,,~~1 ;~~11~l~~ 
within the ab:;l'f'l'li< behind the stricture makinp; it~ way by the natur:il pm•!'age. If an 

~iJ;:~i;:~~~~~::~~~;l~~.~~~;~~,;~;'.:'\~~:~'i:f t~~r~;~~~~~'.~~:~~~:~~:~.~,~~'.r.ll;:;:;'.:~,~l::":~::r:~:::l~;;!~:~~!!ii 
The abs<•1..•ss, ho\\'evcr, must be 01wned and its contrnts C\·a.rtwk<l; for if no!, it will t~ 

n certainty inrrl•asc, and bPin~ bomlll dow11 by the pC'ri111•al fascia, J>fl'->i bnckwards and 
spread mischief around the neck of the IJla<lder, and, in the cellular 1is:5UC of the peh·is, to 
the serious injury of the .5t1f1Crcr. 

Yet, at the $-amc Lime the treatment of the slriclln·l· is to be r<·nwmbl•n•d, n;;: no treat
ment can be n•g:mll'd a:o' scientific if it be not directed to remedy the stril'ture, which is 
the cause of the a.bi-;cess. 

I am well awHre some are sati~ficd to 01w11 the ah~eei<s in tlic perineum, and lenxe the 
stricture to be sub:·wqucnrly treated by dilatation or other means; yet surh a mca~ure is 
but kmporizin~, ancl 1hc :-;ounch·st and 1110:-;t corn.~cl pmNicc j-, to open the abscess, and at 
tl1c ~ame tinw to diYille thu s1ricturc. ThiR is l'(':Hlily done hy p::i.. ... ,.in;i :\ grOO\'C<l ~taff 
throuµ-h the url'tl1ra into the ab~ce.:;:; 1 if not into the bladder, and frl•cly dividing all the 
ti,.suc:- by a scalpel i11troduced through lhe perineum . If the orifi('e of the \'esical end of 
the ur<•thra. can be detected with a probe, a large cathrter should be pa~sed and left in, 
hut this poi111 is not ol' c:;:;.en1ial importance, ashy the operation tlw .surgeon i-;. ccrt:\in thnt 
tltr :'ilricture has been <li\'ided, n.11 pus freely evac1mkd, the po~l'ibility of' forthcr cxtrnn~
F-;ition taking pin.cc prevented, and a free outlet for the urine at the same time been 
oLtained. 

lly adop1ing 11iis practice murh time i.s !'arnd, the stricture being trcftted and probably 
rurcd by the same meun~ tliat are absolutely essential for liic trcaimcnt of the compli
ration. 

\\-,hen, however, perinea! ab!'ce:-scs occur um·onncrtcd with strict11rc1 they should be 
opC'ned early 10 prevent their breaking into the urethra and dcgcncm.ting into urinary 
fl~tula. Syme's Opl'ration under these circumi'.ilt\llce:-; is nol rcq11in•11. 

The complication of cxtran\saLion of urine, howcn.•r, doe~ not alwayg appt•ar in the form 
we h:n·e bl'l'll ju~l dc~crilJin;:r as a local and confined cxtra,·a~ation of n urinary absce~s, 
since it not rarely show:i it~elf as an extranl!"-ation of a sevcr~r nature; as one more sudden 
and marked in its symptoms and more fatal in its effects, rcquiring also at the hands of 
the ~urgeon active and enerp;rtic treatment. Jt occurs as the r<•M1lt of a sutldcn rupture 
of the urcthrn, or of the walls of an abscess communicating with it, the rupture taking 
place sucl1h•nly during ~omc rtfort of a patient, the i:iUbjcct of a narrow and contraclCd 
stric·turc to rdie,·e his di~tendecl and O\·ereli:trged Ll:ulder. 

The ~ymptoms by which th~ romplication is ma11ifci-;1Cd arr ''cry marked. The patient 
will probably rclalt' tlinf during some sudden expulsi\'C effort to pa:;.s hi!' urine, he felt 

~~~;~~:::~:~~~~:;~::~;ri::ii':f,t~7~~«'.f ~;:/F;;:~~;f.~::r~'.i~!~~~~;~
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ments will m:\ke it:. npp<'nrancc, and all the constitutional ~ymptoms describcil as typl1oill 
will certainly be 111·est•nt. 

rnder these cirl'lllllS!allCCR the SUl')!<"Oll 1 in his trcatm<>nt, h:i.; lhrC'e objects to keep in 
mind i first, to frt>C! the ti-::-:.ue:-, alrca<ly infiltrated, of their cxtr:\rn"atcd urine. and thus 
prC\'ent their total cl<'"lruction; the second, to secure a free nnd r1•atly outlet fi:>r the urine 
from the blad1l<·r, and thus rC'licYe the retention and pren•nt an cxtcn~ion of mi.-;chief; an<l 
the third. which is no le:-s important, to cme the stricrnre, aJHl thcrl'l)y remo\'e the cau~e 
on whil'11 1hc complication origin:d ly depended. 

The fir.-;L ohjcct i~ readily !'Ccurtd by free incisionR made through the intt.·~ument inti) 
the infiltrated C(•\lular fo."ue, the second may perhapR he fortum\tcly secured by the pa!':m~w 
of a catheter, wltith when it foils, tlie object may he obtained by puncturing the bladder 
thl'ou~h the rectum; but this latter practice is only a. partial re11w1ly, and not sc ientific; 
iL rcli<'ves immcdi;itc symptoms, but nothing mor<', koving th <' Mri1·turc 1 the' ' fons ct ori~o 
mali," unnot iced and untreated. The right treatmPnt, therefore, i..:; the one which will 
r elic"c the rcl('nlion 1 g-ive free vent to I.he in(iJtratNI urinr a.nd trf';lt the s tri ctu re, that ii', 
which can of it~clf fulfil the three required condition~ 10 which attention has been drawn; 
and this is foun1l in either tlie external di,·ision of the st r icture, or in the perinea! st'ction. 
By either opc·ration, tht• obstruction to the flow of urine is removed nn<l tlte slr itlurc 
cli,·idcd, an outlet is obtained for the urine which ha11 bc<'n infiltrated, and a free nnt 
gi\·cn for sub~C'quent miccurition. Free inci..:;ion~, therefore, oug-ht to be ma.de into the 
parts infiltr:\ft•d with urine, :t.."l well a.s the perinea! incision extl'n:-:.ive and deep enough to 
lay bare and open frl•('}y the urethra, doing this, if po:<.siblt', npon a groond staff, forte<l 
through thl' stricturf', and when this end cannot be attained, by tlw opera1ion which has 
been already dc.;;nibcd in another page. _\:-ma.II groo,·C'd :-:.taff m:~y, however, be pas:-::ecl 
in by for tht' majority of ea.;;1·s, the employmeut of some force being perfectly justifiable 
to make it p:I."" through the strictural portion. 

Urinary fistulre.-The:-:.e may be the result of a urinary ahsces.s bur:-ting in 1he 
perineum or sc 1·01t11u, or the consequence of a more difl'ust•d t11·in:1ry extm,·asation, the 
fiJlufo.•, under tlicso latt er c ircumstances, appearing in the p('rineum, scrotum, groin, thig-hB, 
pubes, or nates (Fig. 3Gi). They are generally the direct consuquencc of some urethral 

Ft0. 367. 

Urinary ftstuhetbere1;11ltof11trll'ture. 

ob..:;truction. Occ:\sionally. howe,·er, th<>y follow an acc idental wound in the perineum or 
urethra, or some l'llCh oper:Uion as lithotomy. 

' Vlien the fi,.tul.-c arc ~imple lractc:. communi('ating: with n mcthra behind n st ri ctt1 rc, 
and the tissnf's tlirongh which they pass arc he:tlthy, th<'.Y nct•d not be l'L'g:arcled with any 
anxiety, as, in a ll po.s:-;ihility, they will rapidl y heal so soon as the urine flows readily the 
natural way after the clilrttation of' the str icture. 

\\'hen, ltowen•r 1 the fistul~u 1Kt5S throu:rh indurated and disca"ed ti.:-sues and are a!_::<O· 
ciatcd wit.h a contrncwd if not impermeable ul'ethra, or are the result of some urinary 
extrarn:<ation and ;.;.Joughing of the part~, the !'ame suect'!'S is not n.lwnys secured . It is 
true that in a large number of cases when the stricture is dilated ai11l cured the fistuhe will 
clo;.;.c, but in excPptional ca.o;es they refu5e to hetd, and r{'quire the )o(•a\ ~timulat i on of :-ome 
sueh e~clrnrotic :\-;the nitrate of !'ilver, liquor ammoni::r. tincture di' canthari1 le~, the µ-al 
Yanic or actual l':tutery, to ~timul:ue the indolent p<\."":t;?C and a!''i~t jg contraction. 1t 
should be remembered, abo, that in all Lhese cases it is the entrance of the urine into the 
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foi~~·~:f,n 1 ;:~11;~:~~~,<~ot\g \~:~~1~r~~:~i~~~~. i~i;~:~;t~;)~ 111 \i;:e s~~~~i\\~r~\~ ~l;'('.n"~:~ 1~pt~:~~~~on m:iy be per-

lif~~li~Is:~!f~i;~;$[:~f~¥.i:l::H;:~:::~t~~~~s 
:;~~,.:~·~;;~~:1~111 i~~:~·i:~·~l1o~::e 11~1~it1~~.~:1 ~~)~~~~!1;~ l1c ;1 l~~:~c ~~~1~~,.:~:~.d~~l~~:1~ ,~'.~ 1~~:~~~1 "~~~~,'.~1:~1~~ 
cnh:ulous formation" took plaee in tht' wound and thus kepi it open. 

lieS 1~~1~~~~~~~11~;1~1~ .~~::• ~~ ~~~~~~:~c~b;1~~~1s :1~::~ 1~~~:~1 !~1:~t i1:~~;~~L~'. tl1'~'l:·;~cl~~1~n 0;~·~~'.eg~~~~·:!~; 
~:~i l~,. ~~~~1e~.~~~~·ee;~,l·~~Jlt~1,::.~1 ~~1~\~\~~;~i~l~~~i:~ i~~::;a :il;1f~(;~; ~ii~· J1):·~1~h~,~~1ii;~i~1~ T~::\~ ~~0~1·~~~ 
~~1\1:i(~~1[o ~~;·~\:~~o~I ~:Ii; ~~1;1;~.~~~;~111~rc\~~:;nt1;~ i~::~~~~1~!· ~l~.·~~:~c1\1,11t~1~l11~:l~=:~~~\ ,~';! ~~ l>~·~!li:~l~~;~ 
la ted by the galvanic or other cautery, and, in exceptional c·a~c~, a pla~tic operation nrny 
be called for. 

The urinary fi;;;tulre a.s!'ociated with lo1's of ti~~ue, whether in the pcni~, ~crotum, or 
perineum, rpquirc the gr(•atl'st amount ot' ingenuity ill the as, besides the con -
st ri ction of the normal channel some plastic operation is often 

ON C1CATBICJA_r. OR T1{A U:\IATrC 8TmC1'l'HE. 

The difference in the cause, the diffirultics in the treatnwnt, and the permanency in 
!he nature of a so-called trnumatic stricture, have led me w ~eparatc tile cases thus 
denominated frQln th:1t larger cla"s which we have J)('en just consid(' l'inp;, the result of 
local inflammationi', and from my notes of forty-tltrce con,,.l:cutirn examplPs of thi;; kind, 
in all of which a dislinct history could be obtained of -;ome definite aceident afff>cting the 
perineum, the blow or fall was immediately followed by hemorrl1n.gc from the urethra, 
with or without other s.vmplom~, a.n<l, at a later date, hy dillieulty in micturition. 

As a rule, tht'"-C arcitlcnts take place in boyhood or in )'Ollll)! n.dult lifo, though no age 
is free from the tlangl'ri'l of such an injury, and the kick of a man or hor"c on the perineum, 
a fall upon a pointt•tl in.;trnment, or across a bar. beam, or rail; an injury from a sadJle 

~;~~e;~ 1 ~i;!;::~~ i ~a1f 1~~:,!~~1~~ :~\'~~~r; ~11;~1 :~~~~~:!.~gh~~ 1 ~:e:~c1~1i;~~·~;;:l;d;\~r1 ;:c v ~~~~~ 1 bcc~~!.~si1~1~: 
In OH(' and all there was ck·ar evidence at the time or the injury th:l.L the urethra wa!' 
more or lc~s involved, as hmnwturia. in almost c,·ery case imnwdiatt'iy follow!'cl, while 
difliculty in mieturiliori appeared sub~criuently a.I variable inll'na\s. Jn i;;ome fe·w cases, 

~~:~1~\i {1~~~1~~ 1~~'::~(~1 1~~~~1(~\ln~:v:~~1~1~l~~~1~l1:u~~ll:,1: I :~1!1a~~ t!t l~~;~.i1~;~~r:'·~~~a~•\\l1:d fit1~tt ~;n~~~:~l.~~ 
which attracted notice; UuL in the majority oi ca.-.t•>;, the difli(·tilty of micturition nppeared 

~fi~~i~¥~lif~]~~gi:~:;y:~~S1~i'.~I~i!~.it~~;~l~~E~~t 
;;ro~~?~~~~1~~f f ~f ti:i~~~~::11;~1~::~~;.~~~~~\'.r~'.~~i:~,~~~~~~:~f ;/~;~~~t~::.'!~~tii:~:;~~~; 
primarily ha.\'C been caused. .Among my forty-three examples of traumatic stricture, 
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t\\'l'nly-"r'·cn wen· tulmitted :"imply on acrount of thl•ir ('Ontra<'ll'd s11·1•am and ditllculty in 
micturition; in ei::rlit, rell•ntion of urine was the immediah' (·au:.;l'; in thn:c, cxu·a,·:.\!oation 
of urine; and in fin,·, nrinar_r fi:;tula complil·atl'd the ca"e!'. 

T1rnAT\IE.,.T.-ThC>re are no ea...;c;;; of compliea!t•d or 11011-('omplicat<·1l organir stricture 
more ob ... tinate in tlH'ir tn•a1ment than tla~ so-called traumatit, arul the nature of the 
oh..;1r111·1io11 heiu,g c.:i(·alri(•i:tl is quite ~ntlit'ient to account for this faet. since it is well 
known that all cieatril'l'·" ha\'C' a con ... tant and ahno:-;f pl'qwtual trrnkncy to contract. A 
traumatic strieturC> . tlu• rc,.ult of a contracting: ('i(-atrix, is ton,.cqm'ntly in its nature 
e>-,.,1•ntially a eontr:H'tik· stril·1t1rc, and its lrt>alnw111 i~ 1 lhl'n:fo1T, very trouble~onw. 
"'lw11 trPatNl by dilnlation, ii will re(·Ontrnct. and en·n if tre:itPd h.v ptri1wal ::;ection or 
extt·rnal division. it i.s fi1r more likely lo return tlmn any form ol' intl:unmatory stricture. 

All forms of tr('atmC'nL n.re eonsequently UllC'l'l'tain and 1111Rati.sl!u·tory. Jf dilatation of 
the 1m•tltra i~ once secured. the introduction of n. <·athetc r aL i:; hort intL•rrnl!i is most <•:.;:;;en
tial, or otht'rwi~<' . tl1e r:Lirnl is certain to re-contract; and, if it is c10111Jtf'ul whethe1· any 
cm·w of' simple infl:nnmutory stricture is en>r really l'urcd, it may unq11estionahly be 
a!'::;erted tlia1 a lra11matic ::;t r ic1111·e will exist for lifo, and that it will n•qnire constant arnl 
rep('atcd treatment. to prcl'Cl'\'C en~n a modemle pattncy of 1,ll(• 11arl'OWl'd pn.;!'age. The 
printiph.·s or tl"(•atment in both nu·;ctics, howe\·er, nn• the =-anll', although the prnctice 
may not be !'o sm·cc::.;ful. 

lf' the urethra be pcrmeabk, the treatnwnt by dilatation should ht• primarily employed 
nnd pc•r.s('\'('l'l'd in for "ome time if succ:c"s is to Le .. (•<'tu"l'll. If the !'lriclure i:' so narrow 
aiul induraf(•d a • .;; to refu.;e 1lilatn1ion, and a grooved l'itaff can lit' Jl:l""ed Lhrough, Lite ope
ration of <'Xlern:1l di,-i1'ion is the .:;oundest prnttice, and gin·s the ~urci;t hopes of imme
di:1it> and future h('lH·lit. 

If th(' l'tricture he impernwaLlc, anti frum it...; nan·nwne,..,.. rl'qnire immediate treatment; 
or :-;hould its complil·ation~, t>ithcr of t.•xtra\'a,.ation or 111·i11:1ry fi..;.uda. dcmaml attention. 
till' pl'ri11P:d .:;ection uwst be carried out in the same nu1111u:r as in the cn.-;es pre\·iously 
rcti.·rn:d to. 

H extrava."ation of urine be pre~cnt as a St'Condary l'l'SU\t or this traumatic stricture. the 
i:.:inw principie."i and pr:lC'tice which lm\C bl'en :uhoea1cd in th<' tn•atment of sim11le 
org:mic ~tricture are equally applil'al.ile; a::: a re u.bo the rt'Com111e1Hlations which ha\·c been 
mad<' for the tri':tlnH'nt of perinc;1l fitoilUl:t. 

The p<•1·ma 11 e11t R11cces:-:, howc\'cr, of the prnctiel' 
so p.:r<>at as in lh ~ inflammatory, altliough the 
hn.nlly ncces=-ai·y to illustrate these fads, 
tht•m 011L 

To .!lhow the g:rt'ntcr se\·r-rity of these ca;;:e!-l and the cliflic111tics of their treatment by 
dilalation, it may lw ;;lated, that of the forty-three examples of traumatic stricture which 
han• been t:ibulakcl in six 1 or 11 per c<>nt. of the whole numhcr, the operation of pcrinenl 
Sl'etion or of t•x1ernal tli\·ision wa~ ab~olutdy r<•quin•d: whl'rl'a". amonµ-,.;t the ca"I'" of 
simpll' oq:ranic 1'1rit·lurt', only G per Cl'llf. rl'quired '.'-Uch optratiYe intcrfercnce-tlte ::;imple 
trcauncnt Uy dilatation an::;wering eYcry other purpose. 

Tim CAL"SES OF D1u_T11 Jo'1Hnt ST1u<.:Tt"nE. 

There arc few local di"ea~es which, if' ne~de<·l<•d. hn\'e a more fatal tendency than 
urethral i:.tricture; :i.nd certainly thPre are no1w in wliieh th<' pro~rc~s towards evil can be 
so at•(•urately and d~arly I raced. If th<' portion of lill' urNhra situated brhind thP ~tric
tur(' i .. the part whiC'h primarily expcrien<·c:-; the CYil influence of the ob>-truction. the 
hladtll'r hecomc!' suL~e(\lll'ntly im·ulvcd. and Inst, but not il'a,..t, the ureters and kichwys. 

; ~~1~;,~ 1~ 1 ~~~:~t1~:~ ~~ r~:·i ~ 1~1 ~1~ i1~ nt~ ~~s f~ :~a\' 1; ff~~~ 1:~1 d~~~::~~1~ ~ :\~ P~ ~ ~ ~~1\~.t~·;; ,.~'.·g:~n s recci \·cs t 11 us 

To a~"e 1't 11iat n•nal disease is the sole caui::e or dcatl1 from strictu re would not. prrhaps, 

~~·i~.\~:~:2~1 1 ~:·t·~~~ ~:~~~1;·::.~~tl~~~~ ~~r~s 1~~~ th::::~ipal one, am! if these glands arc not in\"Oh·cd, 

Rimple uneompli<"atcd stricture is not n. fatal fr•w ca .. cs tcrminatin::r in death. 
~tricture and rtt<'ntion of mine is a more combination, nn<l stricture with 

exlr:l\'a."ation of urine is still more fatal. 
J t would thus appear that it is only when stricture ha~ existed for a len:?thenccl period 

an1l hceomc• complicatcd1 th::it its fatal influen(·e becomes apparrnt-thc increase in the 

m~i:~~itL~.!:1\1~~1 ~~~~~~1~11 ~~~~~~~~c \\~:~:~ 1!1:c:~;~1~~\1)~· ~f~~!\:t~~11;1~1~il~~\~~0c11 in producing a fatal 
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re:o.ult; the lonp:<'r the oh~tnirtion exist;.:., the greater the probability, if not certainty, of 
the prrnluction of n•1ml alfi:rtion . 

In 2fi fatal C'ft~(·;.:., thl' nOll'~ of which are bt'forr me. the ft\.('l'ft~t· duration of the ~trirlure 
wa:; Sf'H'ntcc·11 year~; in J, l'iymptoms had existed un<lt·r ten year . .-, arnl in 10, for upwards 
of twenty yenrl'i. 

'Yhen s1ricturc, tlwn~forc·, ha..;; cxii:;tcd for a Jon~ 1wrio1l, n.nd mor<• parti('l1larly when it 

:~~: 1~~~:~1 P~~~:~c~~:1 ~!11d 1:~~~~ ~)1~e i:rr~~~~st'i~~i1u~;'~~~i::~~e:~\';,tn ~~11~1~:~~~~~~~· i~r 1~~1:1yk~~1~?:.~ 
minate in dC'alh; for] ima1:d11e that every subjl•ct of renal di"'<':t"'e l'ilantl~, as it were, con
tinually on tlw rd~e of a precipice, and that tlu· i-lip:li1e:-t ad\'l'l'l'iC wind may send him 
down . The 1leath of so many cases afH•r opC'ratio11:0;, whe1her upon the urinary organ::, or 
other part~, m:\y be thu~ expl:tine11. No patil:!nt with n•nal dise:L-.e is able to re,;;i"t the 
slightc~t tax upon his powers, for his Yitai energy sinks ir1·cco,·e rably upon the receipt of 
the mo~t trifling injury. 

By way of summary of the tre:\tment of stricture, the following conclusions may be 
clrawn:-

1. At lea,;t ninety-five out of every hundred CtlH'~ of strictm·(> are rradily and ~afoly 
dilated by means of catheters, and ernry stricture might be so 1n:ated it' re<.:ognized before 
any complications appt•:ired. 

2. or permeable striclllres, it i~ only in the obi>.tinatcly irrilablc and contractile forms 
that :l.ny other treatment i . ., {'ailed for; and in these, external divi:'ion 1 by the plan recom
mended by Syme, i~ prohahly the be~t opcration: though rapid dilatation . splittiug, or 
intC'rnal liivi,ion of the i:;tricturc may he justiHable under f'xccptional conditioni'. 

:3. Htricture~ romplicah'd with urinary abscess or e.ctral'asotion, in which pcrineal 
incisions nre called for, should be trente<l by cxtcnml di,·i~ion or by Syme'~ operation, 
when a t-taff ern be p:l''ed throu:rh the stricture; b)· peri1H'al scrtion, "'heclhouse's or 
Cock'.-; operation, when no such guide C:ln be employed . 

·L J n ;-;tricturt'l'i f'Omplieatcd with ttrinary.fistll/(£., the Stl'iCtllrl' i1:-:<'lf ~hould h<' trea1ed, 
its full dib.tation bl'ing- u:-;ually followed by the contral'tiou of the fi1itula>. "·hen this 
re:-;nlt does. not take p\a('(.', it i3 esscnti<\l that all urine be pren•nu·tl pa~~ing: into tl1e 
fistuht·, and the best means to in~ure this is, by the pas:-:n.gc of the cat hete r wlicne\'er relief 
is required . 

.J. The external dit'ision of the stricture is an excellcnl 
perm<•able, contracti le, a nd irritable strictun•s; in all 
whil'h perinea! inc:i~io ns are called for, and aloo, in long 
with urinary fbtnke. 

fi. Perilieal section
1 

" 'hcclhonsc's or Cock's opcrntion, i~ g-ood in all ca=:.c;, of imper
meuble strictur~ or obliterated urethra, complica1cd or not with urinary abscess Ol

0 fiMula, 
in which a free outlet for the C1'<:ape of urine is C:<::i('tHial. 

7. Illtemal uutltrotomy, except in penile or in the ob~tinaicly irritable or contractile 
strictures, is not often r<.·<iuircd 1 and the treatment by cmhtic.s is dangerou~. 

8. Cicatricial strictures :.houlcl be trct\ted a:' oli1ers; but they are far more obsti1rn.te, 
and require more frequently ex.Lerna! urethrotomy. 

Ox Ri.;PTl.RED e1rnTllHA . 

t'O l~lilt~Cl~(~Ot:~:~~~t /~lf!(·~:~~~3f o~1~ r~':;jl~::;~j~ O~I ~i1~:~,:.-~IJ;ll :~:~~l ~f~, J~::: ~~:I~ h:J~O\~~~:-~ Ji~~ rfl~~;; re~~~ 
G.(i;) per cent. of tht• ca,;es of organic stri~ture, tlll injury ''a~ the a~siµ;nccl cause. lt has 
also been 8hown that the wor~t and mo:'it intraclablc C'a..-es of stricture, as well as the 

:~J:::;-~:~:~:~~;;:::~:~~~:,~r~::'.:E;'.:j0i~~~l:;:~'.;:~::~~'.~~~~:1'.~;·:::'.~'.'..~: ··~: 1 :.·.::.:::: 1 :,~1:~.~::'~'~:-~:~ 
~~~::~~;:~,~~~it~ :':1~?r'.:~Jf j:ii::~~?l~I~rD:.~~1~·~~~~~~1'.~:.::;:T~l/:f ;:··~~~;~}Pt1~-~~~}~~~ 
~~~: ~;?1:~lil~>1t1 u~~(~h~11~~.~:;;.~ ~~~::~:~~ ~I~~~:~!:~~~ i~/ 1~'~,. ~:·~~i 1~~:.~~~ !;:·~cl~~~~i;:ea:~:f':,tn~~~11 ~ 
nectt•tl with any other di~tinct e,· idence of fracture. 

bl~~~;~ ,~,~~:i~·~ct:~:~·i~;~:~ ~~1:1~~~~ ~n~o0:~11a i ~~\;11:Ci~~\~r 1~~~\~11~a~~? 1~11~ i :1~~r)~1,1 ·~:.11111:~11is11~;1; ~:1~:~~~~· ~1~· 
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profni:;e in qnnntity, although it seldom ernlangl·r~ life, nntl, a'! n rul<', subs. idt's without 
tn·atment. lf 1lw injury has 1101 been ~evf•rc, it i.,., ju,.;t JlOf'l,..ible that thi~ is the only 
symptom by which the lnrcra.tion can be rcco~nizl'<l; and if' :-ome time has elap~l'd 
betwc•cn its rccc·ipt and the cn\I,;; of nnture to reline tlu.> bladder, micturition may be 
complC'tCd wilh lilll~· or no difficulty, and <'on,·ak•:-o(·<·nce rc-t•-;tabli!-.hed. 

lt is not oftC'n, howen.·r. that ihe subjC'cl of a laceratPd or ruptured urethra escap ·"so 
easily, for in the majoril)' of cn~t's retention or cxtrarn~ation of urine is the result, and 
for the rclirf of thi!'i the nch·icc of the snr~ron is fr<> 11 crally at once sou:zht. 

" rhen c:~lled to attend a patient who ha;;; bet>n the i:;ubjc·ct of' an injm_v to the urethm 
i:;ufferinp; from i:;imple rC'lenrio11, the fir1'l objec t is to attC'mpt the pasi<age of a catheler; 
and, if thr nr<•thra lw 1101 complet<·ly torn away mu! tlwrr i.; not nH1<·h blood locally effu,<'d, 
there is a strong probability that he will succcf'cl. ]Ja,·ing accomplished this, 1he in..;tru. 
nwnt should be fa~te1wd in and tlie urine allowt:<I to flow away m; sec reted, being con. 

· ducted at once by mean1' of a. tube into a ,-es::;1~l placed clo . .-c at hand; for, if the catlif'lcr 
be plug~ed, urine is sure to finrl its way by its si1 le into Lhe perineum; consequently a 
gum.('Jastic or nilcn.nitc instrument, with a strong stylct, .;;hou ld be employed. If tlie 
ntt<'mpt at eathetcrism then fail, 1<ome other mcn.ns must be <·mployed to provide an outlet 
for tl1e urine, as cxt ra\' asation, with all it s danger, will neccs::;arily follow . Lndcr these 
circumstanc<'s an inci!-ion i11to the perineum on a grool'ed slaff is unquestionably the 
Solmclcst praC'tiee to adopt; as by this. means tlw extrarnsaterl blood and urine find a 
rearly outlet, and lhe blad<ler wh<>n it contracts, a nmt for its contents-the danger of 
extrarn~ation of' urin<' bt"inJ? prf"\'('llted. 

'\'hen the perineum ha<:. been laid f)pen and the two end~ of the divided urethra can be 
ma1le out, they ma)' he brou~ht together by a suture; and, if th(' orifice of the YC::-ical 
ellll of the ruptun•d urNhr:t can be found with a p;rooH!d prob<', a catheter should be 
r:u-,.:C'd, the instrument hal'ing- bC'c·n fir8t introduced tliroup;h the pcni~, :md subsequently 
guided upon the ~roo,·e1l probe into the Lladdcr. _If dillkuily is experieneed in finding 
the orifice, thrre need be no alnrm. a<:. it is quite clear that the urine will readily find its 
wa)' extnnally tlirou~h the artificial wound ; ne,·ertliele,.:s, nn early attempt to pass the 
cnthetcr should eerlaiuly be mnde, as it i~ most important tliat the continuity of the 
urethra j';hould lw re,;;,tor<•d ns e:irly n.s poss.ilJIP. 

" ' h<'n n. cathe ter ha.«.bct•n introduced, it nrni:;t he left, sim·c it is important that the 
patency of lhl' cnnn,I should be maintained during the whole period of its repair, and its 
subseq uent <'Ontraction in a measu re nentrnlized. The frequent paf;::.agf' of' n.n instrument 
Cffl<'r t.hc repn.i1· ha!l talwn place is an import:rnt point to be obsel'\·ed, this practice being 
the best guarantee that a cit·ntrici:il stricture cannot cn~uc . 

Jn th<> ca,.1• of a man J lreatC'd sennteen years before for retention following a. rup
tured urethra by a perinea! incision, there has not since l.Jeen any diHiculty in micturition. 

RETENTION OF URINE. 

When a patient is unablP to pass his urine, he is s:aid to be the subject of retention, 
which may lw due to the pre,.:cncc of organic or cicatric ial sfrietnre, spn;;;m of the urethra, 
urethral obstruction from inflammation of the lll'<-'lhra or proslalCf urethra.I calculus, and 
many other can,:;e~. l h:n·e already stated, that retention existed in l :?9 out of GOS ca<;es 
of organic stricture admitted inlo Guy's during seven years; and in .) out of -43 eases of 
traumatic stricture. lt wai;; also present in 80 other casci-;, the result of varied cau.::es 
una~l'.'o<-·iatecl with stricture. 

Spasmodic st ricture was the a.s:;.ignecl cause in lialf, i. e. 1 it wa.s found in subjects in 
whom no pCl'manent nal'rowing of the canal existed. In ::ilmost all, excess of drinking, 
with 01· without exposure to wet and cold were the exciting ('au"cs, and no complication 
aggravated the cnscs. 01w was in a boy, <t't. 101 who p:iii.l the penulty of a drinking 
bout by suffrr ing the paiu of' a retention. Cathcleri sm rclic•ved him. In all these forty 

ca.~~t:,1:~~~L:~ ~!· ~h~Ji1jl:l~1 si:l~sc~~ 1~~~~yu;.~~~1~r~t~;~~ 1\~~~1::~~3 1 ~~1dt~:~u~~'.~thm; in an adult, from 
stricture; and in an old man, from prosta.tic disease. 

SrAS:'llODIC STRICTORE AS A CAt:SE OF RF.TENTIOX. 

The existence of a true spasmodic stricl1tre is no longer a suhject of doubt. That the 
seat of the f:tricture is the membranous portion of the urcthrn, which is encircled by 
muscles, is also now generally acknowledged ; and, that the usual exciting causes are 
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~i~7;i;:~:S1~M~~~~:~~¥I@~t~~iii~~~~If ~i 
be well warmed and frl'cly oiled, and then pa:o~t!d slowly, so a:S not to excite alarm OL' 

~;.c~~';~;~~u'1~1;. sp~;.:nh ;~·et~1:r, 1~1~~c~~)~rnt~,1~ ~k~lt~~~l~:rni~~~ ;~iss i~~~;~:~~-~~~~nh:~ i~~~'~:~~o~::~~~~~ 
~l~:n t~e ~~!~~~:~1~~~{, \:·~~~~~ 1 ~vt~h 1:1e;:~:i:;~(~~:,;·~)~ u~1:1~r11~~ei1:1~l:,:\~1~~~1:~i1 o~~~~.:%~~:~i :!~s~~~ 
wliil e the inst r ument will pa::-s into the blacld1.::r. H there hl' an objcdion to the use of the 
anre1'thetic, the old remedy of a hot bath cannot Le too highly extolled; few patients sut'
fori11g from !' imple ret ention failing to micturate when tliw; immersed; and tlie introduc
tion of a cath<•ter, moreover, is much facilitated. A jidl opiate is also an innliliable 
remedy, re lieving the inrnluntary con traction of tlie iJladdcr which is :-.o paiuf'ul in cases 

~~~,~;~··\~;ii~:g:~~;~~~:i;.~:~~:i:~f f.~~~~~~~!1~:~:f~~~~~~~~'.~:;;~~:l:~~·:~i\~:1:l~i;I7,X:·~c?l~ 
;~~1;~i:~l~;s~1~l ~~5 g~~~~:~1~~,ti~:~ i~~~~~is0;1~-~:~~::1i~~!~l~~u~!1ts tl~~n~~;:!~::t·~5ot:1 ~~1J~~:~~nc~'l:: 
inhalation of chloroform J helit•\"e to 1.Je a preforaiJle remedy-its acLion IJcing more rapid 
and certain. H failure folio" the application of the.::-e, otlicr measures mu.:it be adopted; 
antl without doubt, the simplest, eatest, and most expc<litious practice is puncturing the 
bladder througl1 the rectum. In a .:iimple spasmodic ::itricturc, howe,•er, ~ucl1 a necessity 
can scarcdy ari::ie. 

l~FLA:'IDlATORY STRICTURE AS A CAU:St: Ot' lh:TEXTIO:O.'. 

I t has been already show n, that in spasmodic st ricture, exposure to wet or colrl, and fill 

altered conditiou of the urine produc<'cl either from excc:S-s of dr iukiug, gout, or rheuma
tis.m, are the chief exci iing causes of an attack of releution; and if' t hi s lie true, there can 
IJ0 no di fli cu lty in u ndcrs1a11di11g that a like result may be brought aLout, and is more 
liable 10 Le exper ic11ced 1 if t he urethra itself should be the seat of an inf1:1mmalo1'Y action. 
Hctention of ur ine occaRionally comes before om· notice a..:; a result :rnJ concomit1rnt of 
gonorrhcca. The causes of t l1c retent ion are e,·icleutly compound, \·iz. i:<paRn10dic stricture 
added to the mechanical ob~trnction produced by tlte recle mti of an acute iuflnmmation 
combining to produ<'e the result. 

Tl1e treatment required to afford relief must be La~e<l upon the appreciation of these 
two conditions which ham combined to cause the etfoct. The rc1e111ion is in a measure 

~n~~!::::~~1~11~ct~11~111::~~s~~:~1~~n~l'~i;:'.~~~1anical treatment; but it is al::io functional, and, as 

The symptom:; bl'iug urge111 1 time is. therefore, a great object; and if calle<l to a case, 
there are fow :mrgcons who would not ;1t once att~mpt to pa..i.s a catheter. Let the surgeon 
choo~c an in1'trumcnl of medium size, l\o. 4 or 5 Leing the be .... 11 rnking care that it be 
well wanned and oiled, and then with gentleness and yet with firmnc::;s the obstruction 
may iJc O\'ercomc; a rte 1wn i•i must be the guide to action, as force is lo be condemned 
t\S much in the.-:c Cl\.""es as it was in the preceding. 

If the~c means fail,:\ hot 1JaLl1 and a full opiate are the soundest remedies. They 
relieve the local turgcscC'nce of the JH18Sflge, and ul::iO the oh::itl'Uction, :md with it the 
a!:',,ocintecl spa,<;m , In some instan<·es the illtroduction of' a pi cct> of ice into the rectum 
sern•s a lik e purpo,.i;e. The use of chloroform in these cases cannot IJc rccommcnded, as 
it mcr<•ly nJiic,·cs the spasm IJut does not alter the condi tion upou \\'hich the spa;;m 
depends, viz. , the inflummat:on . \\~hen these lllt':\lls foil, which is not commonly the 
ease, some opcrat i\'c measure may IJe required, wl1ich will be dwelt. upon in anothcL' 
page. 

Retention of 111·ine.following a blow in tlte perineum.-l:ncler this heading it is not 
my inlc nlion to allude to cases of ruptured urethra, as this condition has already been 
considerecl. Hut cases of rctentio11 occasionally come under noiice which follow a simple 
contusion in the J•Crinemn. J po~..i.es.s three such records-two iu childrl'n :1ge 1 lhre1· an l 
sen·n re::ipectiH~ly, and one in an adult aged twenty-nine. Jn nont• of these ca::.es coulJ 
hemorrhage or other symptom of ruptured urethra iJe made out. The rctcution followed 
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the contusion, and wa~ caused by some !'pasmo<1ic concli1ion of thf' pa~!'flµ"<' exciterl hy the 
injury. In all the cases, the simple pa.;:"age of a catlit.'tcr was tl1c only lrt.'atmcnt, and, 
with the relief of the symptoms conrnlesccnce followed. 

Retentio1i of uriile from t/tf pressure of an abscess in the pnineum must be mentioned, 
as cases of retention from such a cause occasionally come uuder notice, while absce.'s 
about the rectum is not 11nfrequently associatecl wiili such a diliiculty. It should Le 
treated by opening: the nbsce:01'. 

Paralysis of the bladder from any cause situawcl eithC'r in the organ itself or 
a!<:-ocinll'd with .:;pinal di:-ot•a..o;p, i:-: a common cause of n·tcntion, anti the same complication 
may be t'oullfl with f(•n•r or any other constitutional condition in which the \'ital powers 
of the pa1ie11t Jia,·c hl'Pn much recluced, and tlw ncn·ou~ sy:;;tem Im~, a.s a consequence, 
bt."comc unable to answt•r to its a('custQmed stimulns. Retention of uri1w is also met wich 
as a :-.ymptom of 1writo11itis, local or general, from traumatic stricture, or, as a result of 
some otlu:r abdomi1ml disea~c. To prc\·tnt any t•rror b(•inµ: perpetrated, howe,·er, it is 
enough for the surg<~on to remember, that this c·omplitntion may Ue produced by tl1e 
cau,.cs enttml'ratl·d . 

It is not to tn·at reft'ntion of urine, however, that the st1rgeon is usually called to such 
ca~cs. An incontinence of urine is p:enernlly the form of malady which attracts noti1'.e, 
and from tlti~ the surgeon rightly infer::; that a case of severe retention of urine is before 
him, the inl'OntinC'nce being merely the o,·crflow of an alreiuly overdistcndcd and engorged 
'bladder. The !:iymptom of incontinence is a very positirn one, and should ne,'er mislead 
any practi1ioncr. Jt i"' nlmost always a co11co111i1ant and rc~ull of retention. and should 
Ue :-oo n·µ:ankd, at :111y rnte until the surgeou bu5- co11\"inced himself, by a careful exami
nation, that the Lla<ldcr is not distended. 

RETEXT1ox OF UmxE AS A sn1rTO'.\I OF ExLAHGED PnosT.\TE, AXD 1x Tn.: AGED. 

It Jin-; bren a common opinion held by all ~urgrons for many generations, that an 
enlarged prostate is a Yery general condition of old age. and retention of urine, as a con
sequence an1l symptom of tlti:' affi:ction is of freq111'nt ocrurrenC't:. The i1westigations of 
rt>cent pathologists Imm shown, howe\·er1 that such an opinion is by no means rorrect; 
for although an enlargement of the prostatr 1 either as an hypertrophy, or from the develop
nwnt of' indcpcndrnt proslatic p:l<lndular tumors may take place, and, when it does, it is 
most commo1dy met with in ol<l people, yet such u condition is by no means to be con
sidered <\8 a senilt' clia11ge. 

"'ht!n retention of urine takes place in old people in whom no stricture exists, it is too 
frequently ascribed to tl1is chronic enlarp;ement of the proistnte, and as it is really a rare 
thing to find suclt a conclition in the bodies of those that die, it is fair to believe, that 
this rl'tention is due to other cau:::es, such as atony of the bladder, which may he relieved 
hy the introduc1ion of a large catheter. This operation should always be undertaken 
with grl-'nt care, a~ an injury to the pro.:;tate or Ul:ul1lt-'r in old people is of cnm;iderable 
eom:pqucnce. An <'la'itic initrumPnt with a full CUl'\'C, in the hand.; of tho~e who are not 
in the l'Oll!'tant haLit of u:-oiug instruments is to be prct'errl·d, and this mny be pa::.;sed 
81owly down to the ne<'k of the bla<lder. Jt i!I- at thi~ point that the diificulty in its intro
rluction i:; alway:-: t•x:1wrieneetl; but if the intlex-tin~cr or the left lmnd be introduced 
into the rectum :1111l the l'nd of the in.;trum:.!nt tilte.I up\\'ar.is by the slightest pre~'iure 
with the right hand, the catheter, as a rule, will be rt."a<lily pa"::it'd onward, and relief 
secured. 

Refeution of itrine may also be produced by nn ab .... cess ~iumted in the prostate gland, 
and the retention i"' 011ly relieved when the ab~ce;::;.s lms been opened. Tl1is trcatm~nt, 
therefore, is tlmt wltid1 should be followed. 

R1':n:~TIOS" 01'' UH1~s A~.\ RESGLT OF .\X E1.o'."G.\TED AXD Ao:rn11E~·T P11EPGCE. 

1t is a somrwhat inc>xplic:\ble fact that l'tlrgical writer ... haYe, with rnrc exception<i, 
omitlccl to uotiCt! that n.n elon.:;:\te 1 prepuce ancl aclhe;;ion of' the :?:laus penis to its mu<·ou;; 
mcmbrn.ne co,·erin~, is rnpablc of produeing reh>ntion of urine with ncry symptom of 
nsical irrilation; .'"Cl frw ilt1l'gc>on'i can h:we hail much experience at any hospital or dis-
1wn ... ary, particularly in out-patient. practice, without fleeing many such rx:ample:'I. l 
could quote ca~c ... in which an adherent prepuce had been the ('tlll"'e both of retention and 
of inco111i11e1H'e of urine, and in which it ha1l pro·luc1•1l ~ymptom~ of irritable bladder and 
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e,·ery other ~ymptom of ,·esical caku1us, e,·en hrcimnturin, prolap!'us rccti, or con;;t:rnt 
priapi:-m. 

All, or nearly nil the~c ra~es take place in early li fo, and T nenr H'C a cao;;c of ,·e:-;ical 
irritation in a male child without first examining tlie condition of the peni~. ] ha,·c 

!'1~:11~1 i:~ V~f1~:~~;~e0::r~~~:~~t~i~~1;~l~~:~:i\/~~~~r 1 ~h~l~~~1~·\:.,~:1;1,R~~:,~ 1~~·:\~·:· I:~.~:~\ ~1~~~t~~~~-li::~ 
the ca~es imttt>ring from urinary irritation which pn:-<s under ob:oernttion, an :vlherrnt and 

r;:~::~:i~~~:~'.'.:::Fi~~'::~,\~~~i~;~;~~:~~~.:;~~:1:~:::~1~~:~1~~1::!;,'.~~ ~~~~~~io~c~;';~;.~~;,.~rg:~,'1~d1;:~; 
R etention of urine as a symptom of ruptured uret/1ra, has already receiYcd attention in 

nnolher pnge. 

Ox l~ETENTION OF U1nxE FH0:'-1 01wA~1c on C1CATHICJ.\L 8Tn1CTL:HE. 

Among the mnny contingrncies to which a Jll\lient s11tlhing from orgnni<' stricture is 
continually t>xposcd. none cause more agony and alarm, or d<·mand more prompt and 

de~J~~~;\.~~::1~~~~11 11~::~. l~~r~I~:· :.~1:uf~~r.c~n~l~~:~; ~~!~,':.~::r';,~~· ~\1.~::~;ic stricture; but it will 
probahl_y be prociu<"e1l 1Jy some sudden acce::-siou of ~pa ... m or tile nw,,clt•R of the pn,..,.agl", 
:rnd thu:;; be compound in its 1iature, a ~pnsmodic being ~ratted upo11 nn or~rnnic stri<'llll'e. 
The :;ymptoms, bowcn•r, are ncce,.~arily urgenl, and it beconws an important quc,.tion as 
to what Jll'al'lil'C ~11ould he pur:rned. Wi1h this ohjt·ct, it will bu or inten::;t to inquire. 
tir:"t of all, what practice has been proved of ,·alue? anrl, a,; a 111t'a11:; to 1Ju• ::-olution of the 
diftic11lty J can show. that out of 129 con;:;ccutin• c:xamph:-; of n•tcntion from :;imple 
or~anic stricture, H.Ht wt•re succe":-:.folly trPated by mc1rn:" of <:athc1eri~m, warm Lath:;, and 
opium. ln :W c:1scs only, or l;j · l per cent. wcrt' any other oiwraLi,·c nwasurcs callPd 
into requisi1ion, an<l in nil these 20 t:xamples, the blaJdcr was 11u11c1un•d per rt'ctum will1 
complete ~ucce;:;s . " 

Out of 8 cases aLr;:o of retention of urine produced by 1hc grndnal contr:U'tion of a trau-
11wtir !: lricture1 ,) were treatetl by means or catheturi:;m, and 3 by puncture of the bladd1_•1._ 
The proportion of ca1:cs n:quiriug- such an operntion, being mtH:li gl'l•:lfer in traumittic 
strictures than in the prccNling class of simple organic s tricture i til t: cau:se of tlii:; diOer
ence being very 1lppn1·ent. 

Ha surg-t•on ii' caltcd ton patient suffe ring from retention of urine produced by either a 
simple spa-;mo<lic or an inflammatory stricture, it lia~ already bl'PU c:xplai11cd that relief 
can be ob1ainrd by the cautiou" introtlul'tion of :~ CHthcter, aidNI, if required, by the use of the mmn hath or a full clo:-;c of opium, and, in certain ca,;t·;:;, by the inhalation of chlo
roform . 1f the.;.e Hl{'ans fail, a:i experience pro\'C::l may be the ea..,l', eitlwr from :"Orne 
peculiarity of tlic .;,tricture. or the manner in which the tl'l'Hlnwnt ha:; U1•('ll carrie\l out, 
other m1·:t.sures will nece:-:..::nrily be called into requi=-ition; and it has been aln·arly ::-t:ttcd, 
tl1at the be..;t and mo:;t cxpediLious prac1icc i~ to puncturc the bladdrr tl1ro11;:rh tile rectum. 
1t is true that thi" practice is rardy nC'ede1l in simple :ipa.;.modic or in inflammatory ;:;tric
lurr. for 1hc nwan!':i alrca!ly sugg-t>"ted ar{', in the majori1y of l'n"'C·"'• amply 8t111icicn1 to 
sc:cure relief; n1·,·cr1hele":-1, in excC'pticmal in,:;tan<'c~. this op<'ration is of /.!Tl'at ,·alue. lt 
must be rcmemberc<l, also that the practice is only rcquirccl when 8implcr means ha,-e 
foilC'd. 

Since the introduction of the" aspirator," many surgrons have employcil it with suc
cc~;;; in ca..r.;es of retention, but reliuf by such a mca..,uru dol'S not commeutl it~elf to my 
mind, bein~ mcn·ly a temporizing opf'ration, nnd requiring frcq111•n1 rept·tition in the snmc 

~)~;~~Cjtll\~i1~i~S i':1~ ~;~f.!~1~11~fl~ll~J~11::u~:· ~fi~(l l'~~7:11n~~IC r;~~~Sl'il~fet~l~C'::~:~:~:~~O~~a~:~tl~~ ~~~~:·~~;~:~ ~~: 
uriJ~~ ~~ 1 ~1 ~\·~~~J1~11~.,~~1 ~;.n;.1~~ 1;11 ~1i1~~~:~~lil::~;1 e with simple organic or traumatic stricture, the 
same pri11ciplcs of practice should be applied as lian.~ been rPco11mH:11dcd in the former 

~~~:s 0~· ~,·~~r.s ,\.~~~:~ 1 ~1:11a 1~~~1:f\~r~~~~::~!~1~ o:;\n~~~t~~~~f' ;~ ~~1~a~~~'~/\~~:~~i;~~~~1~:;;~iti;~c~ ~;:~~ 
~~~ri~~~1~ 1~~:~~~ i ~l~c 1::~~:'~~~ r~~\1~':: 1.~a:~~; 11~~~~dl hi;1 i1~1;~!;,~~~d ~;:~ i:"~11~~ti~i1:11~1t~~l:;~111~~.1\~1~~:~:;, ~t~,f~ 
ficient 10 carry out all tht• ohjl'cl;:o; required in 11 I. Jf' the surgeon i..;. calkd, lhcrefore, to 
a {'U'i{' ol' retention of' urinl' with organic :;tric:ture, the introduction of a catht:ter is the 
primary mcuns to be employed. lf the his1ory informs him that the retention i:-; tl.e 



62-! TAPPING TUE BLADDER. 

result of a grafl11ally contracting pa::sage 1 a me<lium~sized in~tnnncnt should be !'elected, 
an<l on this failing, a second atl('mpt with a i-mallcr 01w may In• followed hy succt·~~. 
}'orce. howc,·cr, must not he employccl 1 and too much time should 1101 be exp<'111led in 

~~i~fi5~j~~~1~~~~:·ri~r~~~~~~~~~i~!~:~ifi~~~:~~~i:Y~;ijif ;,~~,~~:'i~~:::'.~,:~:~::~~:;~?~)~.;1! 
comhincd infiuenct•, it will be only in exceptional ca,.;cs that relief' \\ill not subsequently 
Le ~ecure<l. 

de~~:t~~~e ~~~,~~!;~~:~~ 01'.e;·f:;~t~~-:\~1~~::'·~~a1:11~e ,~·~;·th m;~~,~~ 1b~~~ './:.~ta~~~~~~h~~ 1 ::~,~i~c~:.: 
found wanting after n fai1· trial, there is litt le doubt that the m.ost scicntitic and certain 
practice is tbc puncturing of 1he bladder through the rectum; for all 1::xpcricnce has cor
rectly ('udorscd the opinion expre.<;sed by J\lr. Cock when he re('allcd the altcntion of tile 

::~!~·,~·i:fi~:::/.~i:~·~I~:::::~::\ :~.~ '.;i~:~~'.:l~:;:~~;.1~,~~~fr~~,~~i:i~'.'::! i:'.~.:~:~h~~:~i~~~E,'"~f ,~::;~~ 
good, by puncture through 1he rectum." 

The record~ I possess of the cases of this operation, positively pro\'e the trnth of this 
opinion, and it i!'I gratifying to find that, in these days, the nrnjoi·ity of surgeons recognize 
tlie value of the practice. 

The 01·('ratio11 iR as simple as it is safe, and a~ efficient as it is scicn1ific. As a means 
of relie,·ing a patient from the agony of retention of uriue which Ila:;, Ileen pro,·ed to be 
irremediable by the rational use of catheters, it st:mds mirivalled. By it:; adoption all 
forcible catheteri~m with its dangers is arniclcd. I>erint'al section and i1s dillicultics as a 
remedy for rel<'nlion, are clone away with, and the opl'ration for puncturing the bladder 
above the pubes may nearly be forgotten . Puncturing the bladder through the rectum 
embodies in itself all the a.dvantages of these lllt'llllS without any of their C\'ils; and on 
practical grounds commend!3 itself for our adoption."' 

I would add, 1hercf'o1·e, as ;i final conclusion:-" That in all cases of retention of urine 
from JoJtricturc in which relief cannot Uc given by menns of rational and not forcible 
cathetcrism, and in which the use of the warm ho\lh and opium ha\'e failed, the operation 
of puncturing tile bh~dder through the rectum shou ld be pcrfo1·111cd." 

Ox PUNCTURE OF TllE B1.ADOER r 1rn lh:cTL'M. 

In all ca~cs of retention of urine in which relief cannot be affordt•d liy the intr(lduction 
of' a catheter, and the nature of the obstruction is not such a.s to requir~ the operation of 
urethrotomy, ptrncluring the bladder through the rectum is the right operation to perform, 
as by iL relief can be given with rapidity, certainty, and safoiy. 

In former times, the bladder m:ed LO be puncturetl with a fuli-l'iiz<.•d trocar and canula 
from the perineum, but such a clumsy operation is 11ot now recognized among ::;urgical 
Jll'Oceeding:;;, 1hou~h with rhe aspirator, the same proceeding- 11a:s l>el'n often undcrtahn. 
At the pre~cnt day, some surgeo11s prefor tapping the bladtkr :tbon: tlic 1mbe.:;, but in 
safC'ty and t•flkienl'y the operation is 11ot 10 be compared with that whil'h 1 now recom
mend, for, in the words of its modern ad,·oca1e, :\Lr. Cock, '"The operation is salf>, e:1:.-;y 
of accompli.'ihmcnt, and without dangn as to its con,.equen<·es. Jn l'a:-e."i of reten1ion 
which re~il't ordinary lrc;~lmenL it is gre:1tly to be preferred to the lon;t-coutinucd attempts 
at catlietcri:-m, which, whether succc~s!ul or not, nu1st be i1dinitl'ly more injurious to the 

~1·.~·:~::~~:;f ;~~t::~·;;~l: ~
0

,~?~f :: ;;~:~;:~1

;'.~:~~~,~::~~,\:~; i~\:~·.~1~~:;;r!.~::::~,~'.:'.!ii ~ 1."~,' "~;~,'.;~::· 1'.~ 
~!~~,, 1·~~.e1:1t1 ·ii~:~ 1J11.;., 1~!~t· i ~:' 1~t:.~;1i ,:;: r~!1~11~:,\i~l~.\~1·l 1~:~;·0; ;~'.~ ·~; ,.ii11~~e~i1 11 11 ~~~' 1;.~~~~~~;11~f~i·~:~c11;:\ii1~1~ ::1111:~ 
the natural mean:; of reslornLion to the miiimctl, irril:Lble, 01· tlisca,.;c<l u1·cthra. l concei,·e 
al~o that tht' bladdl'I' might be lapped with advtrnlagc in ca,..e:s of ob~tiuate stricture, in 
whirh rett'ntion of urine docs not actually exi:-;t." 

po~1r'!:~~e8~~~7~~:~:~'.~~~~e~n~~r~.r . ~~~~k l;;;\c~~·:\; ~:1~~:,-~c~:~~l~~~;~ln~~:. nt~~ '1~~1):~·<·~~~~ 
years, to my knowlcd~C', has only confirmed their accuraey, and, the more I :see of' the 
operation, the more I like> it. The objectiouR rai~c1l agnin!-t it arc thcorl'Lie:\I and not 
practical, for ab::;cc~scs between the bla<lder an<l n·ctum, persistent fii;tulou::; openings, 
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injury to the sem inal vesicles , and wounds of the peritoneum, do not commonly occur. 
They are said to have done so in exceptional instances, but mu~t, indeed, be very rare. 
Mr. Cock, in his large exper ience, has known but one bad result to follow the operation, 
and that was atrophy of the tegticle, from which he infers that the ,.as deferens was 
woundrll. At Guy':;, from the can:lessness of a house-surgeon, a fatal peritonitis from the 

E~~~:,~~,:Er~~~~:~~~:·~;j!'.~:'.~~.~i~;c::.:Jz;~~~,,',h~ c~~:~~'~?';;,\~e11):"':~:.~:.: ii~ .. :~~~.~;: 
The only requisite is a moderately foll bladder, a feature almost always pre!'l.ent under 

the circumstances which call for the operation . An enlar:r1:ll proi'tatc is no real obstacle 

::,~~~e:~~~:~.~~~~~2\'.'.·~:F~~i~~:!.~~;:1~~,~;~:f:~,,~~i~:~:~~;; ~;~;"~'~':k~" ;Ti1~~1~:~~ 
many of the objections to the oper:.ttion are, probably, traceable to their use. Cock's 

:~~~~'.~:~::~:i~~~i~<::!~~I~: ':;:~:;:~~:i~~l:l~~~·~:il~t~'.t~~C:lo;1J~~ ~.~~ ~;~t l:: J~~st/;7~~1;, :::g ~ ~~~::~ 
F10. 3UR. 

Operation of puneturinglhe bladderperreetum. 

The patient should be placed and held in the position fo r litliotomy, and brought well 
lo the edge of the bed. The operator must then introduce the index-finger of the left 
])alld into the rectum with the palm upwards to feel for the prostate (Fig. 3G8), and, if 
possible, for the bulging base of the tense bladder beyond. Some little pressure above the 
pubes may help in this attempt. The pulpy point of the index-finger is then to be held 
in the median line just below the spot at which the puncture is to be made. The surgeon 
then wi1h his right hand is to take from his nssistant the canula. well oiled and fittrd with 
the blunt pilot trocar, and to introduce it into the reclum upon his left index-finger, 
passing it well up to the point selected for puncture. Il e shou ld then steady the tanula 
aud hold it firmly in po~ition with the thumb anrl thrt!C outer fingers of his left hand, and 
withdraw the blunt trocar. The sharp trocar can then be introduced throu~h the canula, 

~~~!;e~1 ~ ~ i ~gel i~~~~ :~~~ n~~~,·a~1:1~' a'i~~~ f~~~:~~~-~ls':·~t!l at ~~iec~~~:~;~~~ ~~eb~l;,6:-~~:,~~d ( :~:~~~:r;i';~~~ 
}<'ig. 3G8). The bladder in this way will be entered, the free end of the instrument 
moving freely, and all resistance ceasing. The trocar should then be withdrawn, and the 

40 
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canula prrssccl well hflmc. Before the bladder is completely cmptiecl, it is well to in"crt 
the two inner cnnuhr, and fasten the whole in by means of tape"', two passed in front and 
two bchiud the thighs, to a girth round the waist. The canula may then be plugged with 
a peg to retain the urine, or with a hollow plug in'iCrte<l into a piece of in<lia-rubLcr 
tubing, through which the water may drain away. 

As soon as 1hc urethral passage has become perYious to the <:atheter, lmt not before, the 
cannla "hould be withdrawn; this condition taking pla.c«> usually within a week from the 
introduction of the catheter. The stricture may then be treah'd on rational principles by 
dilatation . It is very rPmarkaUle how, at times, a. stricture which lia11 been tlrns left alone 
and unirritated by ca1heterism or ineffectual natural efforts at micturition, gives way under 
such treatment, and a thoroughly impervious induratcd uretltm becomes pervious and 
amenable to simple measures. 

The wound into the bladder closes rapidly after the remontl of the canula. even after 
many weeks; and, in a ca.sc of my own no urinary fistula. followed the presence of the 
canula fo r seven weeks. 

ln retention of' urine from enlarged prostate such an operation as this is rarely called 
for; yet at times it is necessary. I h:we liad recoUl':">e to it on three occnsions where the 
neck of the blntltler and prostate gbnd had been seriously injured from rough catheterism, 
and with such good success that I shall never hl·sitate to repeat it when any clitfieulry ex
ists in entering the bladder, or, in subsequently keepiug an instrument in the bladtl.er. In 
two of the cases mentioned. the irritability of the bladder was so great ~\S to resent the 
presence of an inslrument, and the pain and difficulty in i1s pa:;:;age were so severe as to be 
nearly unenduralile. ln both these cases the opera1ion was followed by spec>dy and per
manent relief. The bladder recovered its healthy condition after the parts lm<l ha<l rest 
for a few dayi;:. 1 the urethra allowing of catheteri:im without distre:ss, and co1n·alescence was 
s0tin established. 

The surgeon, then. may perform this operation without fear in all cases of retention 
where any diflitulty in cathcterism exists.. I know of no operation attended with equal 
good, that is so ~afe, satisfactory, or free from danger. 

In all cases of supposed retention of urint!, the surgl'On should gun.rel himself against 
falling into the error of mistaking suppression for relenlion; as in all cases of supposed 
incontinence he should remember that it may be due to retention and overflow. 

l~XTHAVASATION OF Um.NF: rn C111LDHEN AND RETENTlON FHOM htPACTED UnETUHAL 

CALCUJ.US. 

Jt has been already expln.ined l10w retention and extraYa~ation of urine in lhe adult 
may be produc<'d hy the mechanical obstrnction of a urethral stricture. It remaius to 
show how, in children, the <;:ame effects ensue from n. mechanical ohstruciion of a very 
different kind. l allude to the obstruction caused by a urethral calculus. 

A vesical calculus when small and ejf'cted from 1he bladder may become lodged or im
pacted in any portion of the urethra, and, as a consequence, givf' rise 10 every de;:!rcc of 
difficulty of micturition, even to a retention of' urine and extrava~ation. And although 
in adult life J have set•n complete retention, ] h:n-c never seen extr<wasation occur as a 
result of impacted urethral calculus. In infancy nnd cl1ildhood, however, almost all the 
<'xamples of extr:t\•a:-:ation ot' urine that have pa~~ed umlt>r my obserrntion lmYe bt'en the 
product of such n cnuse; 1 ha.Ye seen it in an inlirnt fourteen months old, and in many others 
older. 

'\TIH'n a. CMC of retention in a. child comes under notice, and !here is no phimosis, para
phimosis, or adhere1H prepuce by which this symptom may be produced, a strong prob:l
bilily exists that a urethral calculus is the cause. lndt•ed extn1.vaSl\tion of urine in chiltJ
hood is almost invariably the result of an impnctcd calculu~, the impaction commonly 
taking place in the perineum, the stone rarely pn.);:-1ing into the peuis . 

T1rn1\T\IENT.-lf tlie calculus can be remo,•ed by fon·eps cnrcfully used, t11is prnctice 
is the right on<' lo adopt; it is, ltowe\"er, rarely succc!l.sful, and, where these means fail, 
the stone must be excist•<l. \\'hen exrrnn1.sn.tio11 has taken plaec• 1 the urethra must be 
opened in the perineum by a free incision upon a grooved staff: The stone is sometimes 
lost in the sloughing tissues. 

By way of summary of 1he cau:;es of retention it may be stated that retention inn male 
c/1ild i:; usually due to a urct.liral calculus, pliimosis, paraphimosis, adherent prepuce, or 
the mechanical obstruction cau:;ed by a piece of string, &c. In a female, lo ulceration 
al.lout the mcatus, or lo adherent labia. Retention in the !JO!lng adult, to stricture, ob-
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struetion of the urethra from stone, gonnorrhcea, perineal, anal, pro~tatic abscess, or rectal 
disease. In the ll!Jf'd, from enlarged prostate or atony oi' the bladder. 

Hctcntion from fHer or general ner\'e shocks may occur at all periods. In women, 
hysterical retention may also occur, as well as retention from other u1erine causes. 

CHAPTER XXIV. 

AFFECTIONS OF THE GE:-l!TAL ORGANS. 

T1rn1rn is probably no part of the body which varies more in its conformation tlrnn the 
penis, or one in which any congenital defect is more likely to be inhcrit.ed. The elon
gated and cont rn.cted prepuce is pa.rticularly hereditary, and all the male branches of a 
family may be the subjects of it. I have known this to be tlie case in many instances, 
and, in one family, firn !'O llS suACred from it, a~ well as thei r father. 

Phimosis, or a condition of prepuce which, either from narrowness of the prcputial 
orifice, or :ull1c~ion 1 cannot be re1racted behind the glans, is, therefore, a congenital affoc
tion, but as often as not an acquired one-the result of inflammatory thickening and con
traction sub.:;cqucnt to a prcputial chancre, or other affection. 

So long a"' the prepuce is only long and the glans can be unCO\'Crcd for purposes of 
cleanlines~, and during erection, operati,-e interference is not called for. though ii is well 
to impress upon m11"e:3 the nere~sity of paying attention to the infant's pcni~, and of clean
ing it daily; since a want of such auention is frequently the source of urinary trouble and 
penile irritation. ,,~hen negle<·tcd, the secretion of Tyson's glands collects behind the 
corona, and acH a,: an irritant ; the prepuce and glans penis constnntly becoming adherent, 
and setting up bladder initation simulating the symptoms of stone. Jn some neglected 
ca~es, an acute intlammation is induced, followed by <.edema of the prepuce and the S<'Cre
tion of pu~, which su~picious minds have too often interpreted as gonorrhi:ea, much to 
the injury of nur:;emai<ls and others in whose charge the child n:sted. This disease is 
es:;e11tially a balanitis, nncl eas ily cured by cleanliness. In the adult, a long and narrow 
prcpucC' is injurious, ns being a liar to proper cleanliness, and interforing with coi1us or 
rendering it. painful. It is also prolmbly an exciting cause of cancer or the organ, where 
a di :::.posi tion to such an affoction exists. In boyhood, it probably IJy setting up an irrita
tion in the parts induces a habit which ends in masttll'batiun. . J t of'tt::n p;ives ri se, moreo,·er, 
to inco11tinence, and may produce rdcntion of urine. Dr. Lewis Sayre, of' l\Tew York, 
h:\s also pointed out in his work on' Orthopedic Surgery,' 18i6, that as n direct result of 
this con1li1ion of the prepuce, talipes, paralysis, and other ncr,·ous affections may t:1ke 
place, the talipes being due to muscular contraction or the lower extremities owing to retlex 
11('1'\"C irritation; and paralysis, as a consequence of' the ncr\'ous exhaustion ca.used by the 

un~~~:t:~~~!~~~-:.~i~~:1;::~~l::':~~~~r~~,,~::t;r;s ·~~~c~~~:~, :~:~1:1~1i11i; ~;,~~~~~~:: · of the prepuce over 
the glans for puq1oses of cleanliness is generally suflicient t.o dilate the orifice, care being 
taken to replace it subsequently. Dr. 9ruise's plan of dilating the 
orifice mechanically is not satisfactory; I haxe ginm it a tri:~l and Fw. 369. 
rejected it. The suggcRtion also of' making two partial lateral sections 
of the mucous membrane has in my hands met with the same fate. 
Neither of these methods is so successful as to warrant its Ueing 
recommended. 

'Vhen phimo~is exists, congenital or otherwise, it is, as a rule, best. 
treated by circumcision. Jn exceptional cases, where a narrowing 
of the prepuce is more markt>d than an elongation, the prepuce may 
be sl it up (Fig. 369), but in children circumcision is the better ope
ration. In some instances, however, where the penis is ,·cry short, 
the fault resting more in the penis it self than its skin covering, cir
cumcisiou should not be pcrformed 1 for I harn known, under these 
eirrumc;lanct!~, the operation to fail, C\·en when well done; in such 
cases the prepuce should rather ht! slit up to the corona and its mucous 

coi~1.-i1::f11 ~1: ... ~:;~;'·~::e b~~;-~t1~11~<l p~t~~d s:1~L~~~~ ~~i~~nied out; the skin 
and its mucous lining being di,·ided in the middle line either by the Oreratiou tur phimoslt 
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introduction of a histoury guided by a director beneath the prepuce, or by means of a pair 
of sharp scissors. The surgeon mu~t be cnreful iu doing this, to di,·ide the mucous 
membrane ri_qlit back to the corona. In the adult he should then turn the two flaps back
wards, and fasten the mucous to the skin Aap by means of some fine sutures. In the 
infant there is no necessity to stitch. "·hen the pr<'puce requires di,•i::iion to expose a 
sore or some warty growth, the above plan should be selccte<l. 

Cmct:Yc1s10N 

is an operation which requires great nicety, for it fails if sufficient skin is not taken away 
and tile mucous covering of the glans is not fully cli,·ided up to the corona, anJ it does not 

Jo'io.370. 

turn out well when too much skin is removed. The 
following is the plnn l h::wc for years adopted and 
taught, and have nevel' k nown to fa il if' properly 
carried out:-

The first point is to decide how much skin is to 
be remo,·ed, which c:~n ~atisractorily be determined 
by applying a pair of long dressing forceps to the 
penis, which !'hould be allowed to rest in its natural 
position, on a level witli its corona, and closing them 
as soon as the µfans penis has been allowed to slip 
backward. The integument in front of the forceps 
may then be ampntatrd with a scalpel (Fig. 3i0). 

Operation for phimo~i• (ftral •tep). 

The forceps should now be taken away and tlte 
mucous co,·ering of the glans be divided in the 
middle line, well up to the corona (as in the slitting 

operation) and turned backwards, the two flaps being stitched to the skill by fine sutured. 
In adultR, a fine uninterrupted Ruture is probably the best; in infants, a strip of dry lint 
wrapped round the parts is all thn.t is neces5ary. 

The glans peni~ in both these operations slioulcl be completely separated from its mucou3 
CO\'Cring, all secretion removed, and the frrem1m dividctl when short. 

Hy adopting tlirse suggcstio11s the student has a definite guide to aid him in the removal 
of the skin; whereas if' the end of the foreskin be drawn out as usually recommended, he 
has none. 

P a r a phimosis is said to exist when a tigh1 prepuce which ha!-'! been retracted beh ind 
the glans cannot be replaced, and as a consequence a strangulation of' the glans, and 
mucous lining of the prepuce with cedema takes place, and at a later period ulceration in 
the line of strangulation, itnd e\·en sloughing. 

In childrtm, it follows tl1e accidental relraction of a narrow prepuce, and in adults, the 
mechanical retraction of the prepuce during coitus, and the neglect to rerluce it. It may 
be a~sociated or not with some ,·enereal complication. 

TR•:ATME~T .-The object of the surgeon should be to redure the glans behind the 
narrow prepuce by which it is strangulated; and, foiling this by simple means, he mu.::t 
divide the co11stric1ing preputial orifice so as to effect this end. 

To carry out the first object, which can be clone. a;; a rnle, in recent eases both in 
children and adults before the redema is great, chloroform :'hould be l!'.iven and the patient 
placed on J1is back . The surgeon !'hould then take the penis bl•tween the index and the 
middle fingc1·s of his two interlocked hands, and "liile thus pulling the prepuce forwal'dS 

Fm. 371. 

Mode of dlyldiug prepuce lo 1>araphlP1o~is. 

forciUly pn.:ss the glans backwards with his 
two thumbs, the pr1•si;;ure of the thumbs, 
and counter-pr('f'Slll'C with tra.('tion of the 
interlocked fingers so displacing the fluid 
from the roclematous tissues a.s to a.How of 
tl1e reJuction of' the paraphimosis. "Then 
tho reclema is very /?l'Cat, a few needle or 
lancet punctures facilitate the operation. 
An india-rubbcr bn.nd applied as an Es
march's bandage will sometimes answer. 
·w1ien the affoclion h:.1...c; been of some <lnys' 
standing nnd ukerntion exii:;ls, and, when 
failure ha" followed all attempts at reduc
tion, the stricturl'd preputinl orifice mul'>t be 
divided i but the band must not be looked 
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for l)cliincl the ;:?lan~ 1 bnt behind the roll of oodematous prepuce that i:;urrouncls it. This 
is b(•st done by a cut, half an inch long made with a scalp<'! in a ,·crtic·al direction o,·er 
the con..;triction, the thumb or the left hand forcibly clcpres.iing the glans penis. (Fig. 371.) 
The prrp11ce at time~ yield..; uudiltly and the wound gapes; the whole con!'itricting 
medium :-;hould abo be divi1Jc>d. "~atcr dressing. or, some lead lotion should be applied 
to the par!!'; suh~1·quently to a~!'iist reco,·ery. After the paraphimosis has bc>cn reduced 
and the cccll'llla subsided, it is wise in the ca!l.e of' c hildren to circumci!l.e, and in the adult 
the snme prattice is frequently dl1i.:irable. In all casrs of cedema of tile penis in children, 
the Snrf::eOn nrn~I reirl<'mber, that it may be clue to mechanical s1rangulat ion by string. 

Warty growths nre Hry com mon on the penis, nnd they may he found fringing 
the orifice ot the prl'jlU{'e, and the urethra, or growing from any part of the mucous mem
brane between the two points; indeed, they may grow from within the urethra as well as 
from the outside skin of the prepuce. They have in the bulk of rnses, a venrrcal origin, 
that is, they ha\"c been cauglit by contagion, foL· wl\rts are contngious; but 1hey, at times, 
occur without any sueh cau::W in men who lm\·e long prepuees, and who are not suflici ently 
careful in loeal clcanli11po:,.. \\' hen they are numerom~. thei r excision is the only success
ful treatment, nitrate of si lver being applied to their bas<·s, but in less seve re examples, 
the <ll'y oxide of zinc, frc>shly powdered savine and calomel, arc good local app lications, 
the warts rapidly withcriug under their influence. 

CANCF.R OF THE PENIS. 

In the middle-aged ancl old, it is !l.Ometimes difficult if not impo,.r.iible, to di~tingui~h 
simple wany from cancerous growths i although the ~reatcr obstinary of the cancerous 
and thl'ir di1'J>O.:o.ition to bleed are probably the hest point<; of diRtinction. 

""hen there is ulceration the disease is probably cancer. If' the cancer he left io take 
its cour!:'e, the glans penis and prepuce become infiltrated and the warts discharge a fetid 
ichorous SPCre1ion 1 brC'ak down and ulcerate; the inguinal glan!'; become inrnh-ed . nncl 
death takes place from exhaustion. At times the whole organ is destroyed and the 
scrotum i1wolved. 

Cancer of the penis is generally of the tpi1hel ial variety, true carcinoma being com
paratively rare. 
Tru:Ann:~n.-Tn all clear cases of this disease, unless the inguinn.I or lumbar glands 

are ex1ensively in,,oJved, amputalion is the only sound prnctice to follow, nnd, in the 
cloubtf'uli it is the wi!:'Cst. " 'hen the prepuce alone is involved, the exci!l.iOn of the growth 
may be sufficient, but nothing less than amputation is of :my use when the glans i~ 
affected. L'nder all circum.;;rnnces, the surgeon shou ld cut quite f'rC'C of the disease, for 
tlrn tis~ues about it are probably more or less infiltrated with cancerous products. l have 
a patient alive nncl well now (1878) whose penis I cut off for cancer ele\·en years ago, 
and a second, from whom I excised a cancerous mass from the prepuce, twel\"e years ago. 

A)TPUTATION OF THE PENIS. 

Since the galvanic cautery has been in use, I have employed nothing else for amp?ta
tion of the penis. The pl::itinum wire should be passed round the penis and made light 
with the Ccra.seur screw. Connection with the bauery must then be made, and the wire 
screwed slowly home, for, if the tis.sues are divided too rapidly, hemorrhage will take 
place. The heat should not be too intense. Under ordinary circumslanC'es, the opera
tion i~ absolutely blooclle:s.s, and the subsequent pain sl ight. 
After the penis lrns been removed, it is wise to sl it the urethra Fio. 372. 
open for about half an inch, turn its two edges out.wards, and 
fa:;,ten them with sutu res. This step may be done nt the time of 

::~ : ~~~~~t~~~ro~r ~}.u~;:~g l~:.·:,r~~!~ :;~~~~ ~'~,~~ti~1~~c~~~~~?:"~~eP~~1'~~1
1

:~ 
When tile caut<'ry is not 10 !Jc had , the knife should be used, and 
the old operation com;isted in the remO\'al of the organ by one 
clean swt>ep of' the lli stoury, an asl'ist::int having steadied and com
pre.1:sed Ili c ba~e of the 01·gan by a band of tape. The modern 
imprO\•ed operntion. whichi I believe, was suggested by llilton, 
consists in the introduction of a narrow bistoury between the 
spongy and cavernous bodies, and after dividing 1he latkr, the stumpor 1,eni~ .rter 
~pongy body with the urethra must be cut through about half an oper.ition 
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inch more forward. The object of this is to make the urethra stnnfl out from the stunted 
organ, and thus facilitate micturition. It is without doubt tl1c bl.-'st motle of amputating a 
penis with the knife. To prevent any tendency in the urethra to con1ract, it may be slit 
opf"n or stitched back to the preputial skin. Fig. 372 illustrates the stump af1cr such an 
amputation. 

To arrest hemorrhage during the operation, CJo,~er"s clamp for compressing the pf'nis is 
very excellent, and ou_ght to supersede the tape. 

Other tumors of the prepuce.-The prepuce may be the 8C'at of fatty, sebaceotrs, 
or even.fibrous tumors, though these are rare. 1L is not uncommonly the subject of what 
has been described as elephantiasis, although when the penis is inrnh·ed, the scrotum is 
usunlly similnrly a.ffected. I have, howe,·er, seen one case in a man aged thirty-fh·e, 
where the penis was thus alone affected. The organ was immense, and frightful to look 
at. "rh<'n in repose, it measured eight inclles round and six long. The man came to me 
with a gonorrhcca; admitting, however, that he ha<l never been able to hase true coitus 
since the disense had existed, which was about four or five yen.rs . 

The disease is a chronic hypertrophy of the skin and cell~lar tissues. Nothing but the 
excision of the redundcnt inte~ument is beneficial. 

lNJURlES TO PENIS. 

These are not common, excepting such minor injuries as lae<'rn.tion of the frrenum or 
prepuce, produced in coitm;. Incised wounds, howen:•r, are occa!"ionally met with, the 
products of insanity, jealousy, or malice; the parts require careful adaplation with sutures. 
The body of the penis at times, however, becomes the seat of injury from some rough 
bending of' the organ during ronnection or otherwi5e; and, as a consequence, when the 
immedinte effects of the injury ha\'e passed away, strange symptoms nppear. Thus, some 
years ago, 1 was consulted by a gentleman whose penis, when turgid, nrchecl laterally, the 
ca,·ernous body of one siJe having atrophied and become a mere gristly mass. This con
dition had followed an injury received in coitus many years before. Some great indura
tion had existed for months in the caYernous bod)' thnt had subsequently atrophied. 

More recently I have seen a married man, about 60, who a year before "missed his 
nrnrk" in coitus, and hurt his penis; an induration followed, and at the present time 

FIG. 373. 
where this existed there is a dcficieucy of tissue, and 
when the penis becomes turgid it is never straight, but 
bent laterally. A singular ca!"e of injnry to the penis 
was seen :.it Guy's in 1867 in the practice of l\Ir. 
Ililton. It was in a nw.n rot. 50, who, when nineteen, 
had had his penis bitten by a s1allion; after the acci
dent some little bleeding occurred, and a fle~hy cylin
drical body. an inch and a quarter long and one-third 
of an inch in diameter, projected from the urethral 
orifice. It was evidently the corpus spongiosum which 
Im.cl been di"i<le<l by the hori\C behind the glans penis 

Corp1111ponglo:~:rpi'no;:~i.ng from nrethr~ ~~~~lt~:tc\~:c:~~l:ll:\~~;~~:io~l;l~h~l;e~~~~rep~~~~ltn~::l ~~~ 
ruptly about one inch behind the glans penis, and the 

urine flowed by the side of the protrusion . (Fig. 373.) 

MAt.FOR)rATio~s OF TllE Un1~0-GENITAL OncA~s. 

th;::~1~~\~~l~~j~~~:,i~~:i .0:i1~~~c t~1~:~~~1~~!'f~ ~~~~~~~ ~;;r~~~r~fc~~~~~1:/n t;~l:,a~:1:~~~"11~~ 
upper surface of the unnary passage from the orifice of t.he urethra to the fuudus of the 
bladder is deficient, a case of e:rtrot~ersion of tlte bladder or eclopion vesicce is said to 
exist; when the urethra. alone is deficient at its upper pnrt, epispadias is the term em
ployed. Some authors apply the !alter also to the morn complete condition. 'Vith this 
imperfect condition. a separation of the pubic bones frequently exists, as well as some mal
for~:~tion of tl1? scrotum 1 t~1is sac b~ing often bifid tl1ougll containing tl1e tel'iticles in proper 
pos1t1on. At tunes a herma complicates the cruie. " 1hcn no tc:->t<•s are present and the 
scrotum is bifid, thP lp1cstion a._" to sex often arises, for in the fCm:tle the vagina is fre
quently absent, or so small as more nearly to represent a urethra than a rngina. 
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In extroversion of the bladder, the posterior wall of the bladder appPars as a 
red mucous ma;.;,, below the umiJilicus which is lost in the upper border of the deformity. 

~;l,::~~li1~~\·:i~·oJ~~~o~~~ ~ 1 ~11~:;rif~c:~1~~~e i~::~~1~~:,f tll1~=e ~1~~~~i~ss ~~~?1:s6t ~~·tet1~w 5~~;1,-i: c~~~: 
although tii('y may be brou~ht into view by clepr<'ssing the fissured penis or what rcpre
i:ents the penis, for tl1is will prob:d;ly appear only as an expanded glans penis and a. pendu
) ou~ prepuce. The cleft urclhra, as it becomes lost in the pch-ic fissure, can be made 
visible hy pulling the parts down. (Fig. 374.) 

Jn the female subject, the exposed urethra will be seen between the two labia. ""'"hen 

~~~.;~~t~~~. is r;~~~1~7 ;~~) wi~~~t)i~;~e~:t t 1:~5ug~!1 ~,~~y bl~~·,:~~;.',=~;~~ ~:;f~~:di:ni11! 1~~~,~~ss '~::11~ ~!~: 
Fw. 374. Fm. 375. 

Eetopionveslcie!nmnle 

urethra. I ha,·e seen hut fi\'C cases of this peculiarity. and in all the exposed mucous 
surface of the urethra pa~sed backwards towards the pubes into a fissure, which was conred 
in by a thin trallS\'erse fol<l of skin, from beneath which urine flowed. The scrotum was 
large but bificl, and contained the tel'tes ('Guy's Hosp. Hep.,' 1868). 

TnEAUrnNT.-The chief anuoyance connected with this deformity being due to the 
constant dribbling of ithe urine, l\Iessrs. Simon and Lloyd were induced to carry out nn 
ingenious operation by which the urine might be carri ed into the rectum anti the lissure 
subsequently closed, but the attempt failed and has not been repeate<l. For particulars 
the rcacl(•r may refer to the' Lancet' (1851and18.)2). Holmes has suggested a modifi
cation of Simon's plan, and it is probably in this dircclion that some good may e,·entually 
be fouml. 

In a case of epispadia"', in a boy, recently under my care (Sept. 1875), in which the 
whole of the urethra down to the neck of the bladder was fissured, and in which conse
quently there wa~ incontinence of urine, I tapped the urethra in the perineum in front of 
the prostate, and established an artificial urethral opening. By these means the urine 
passed througl1 the perineum instead of above the pubei;, and consequently could be caught 
and retained in a urinal, greatly to the patient's comforL 

Other surgeons, howc\·er, have devised means by which the exposed mucous covering 
of the bladder may be covered in, thereby adding to the comfort of' the patient; and of 
these \\rood, of King's College, has been the most successful. Ile has operated in ten such 
cases, and Holmes in fi\'e. J ha\·e operated only in two. Four of " "ood's succeeded com 
pletely; three of' llolmes's; and one of mine, the others being partially successful. The 

~tPf~:L~~~~:e~~:~~sr'1~ci~: ~~~~7i1';~ ~~ :l:11~~r::. sk;o ,~\~~ ~~:~~;·s~i~~d;t: ~~=d~-s~~1~~.a,~~~a~~~~r~~f 
Iii, and Ilolmes's 'Surg. Dis. of Chilrl. ,' 1868. Jn one case I destroyed the mucous mcnn
brn.ne with the cautery, and thus turned it into a cicatrix, avoiding the ureters. 

Hypospadias is a term applied to any deficiency of the under surface of the urethra, 

~ff ~~~£~t~~~~~~;~~~~~j~~~~~~~~j~ 
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deformity is commonly associated with a bificl scrotum; under thf'!'e circumf'ltnnces, when 
the testes nr<' ab::cnt, the question of ~ex is raised. Jn a ca~e of tlii!' kind that I saw in 
1867, the i;:exual pn..-.sion was so strong that the man cnm{' to me to rusk for ca.o:tration, a.~ 

he was unable to copulate on account of the stunted condition of his peni", and the way in 
which it was held down by a band which caused it to arch down-

Fm. 376. wards under excitement. The man at the time had tcstitis from 
ungratified passion. 

The opemti,·e measures that have been employed for the relief of 
this deformity have hitherto not been very successful, although re
cently (')led. Timf>s and Gaz.,' Jan. 30, 1875) Mr. John \Vood 
has recorded two cases of the balanic or penian varieties in which 
relief was ginn, and :;:\!. Duplay has pul;Jished full details of his 
method of dealing with lhe more adnrnced form of malf'ormation, 
calll~d the pcrineo-scrotal (Paris, 187 4), Fig. 376, A. l think :;o 

well of Duplay's operation that 1 wi ll descr ibe it. It has for its 
objl·Ct,first, to separnte the penis from the scrotum and destroy its 
arching, in order to allow erection and coition ; and, secondly, to 
construct a new urethra from the a.bnormal perinea! opening to the 

Per!ooo-sc;~::.1 hypo~pa- gb;~~ !~~:-~~out t11e first indication, a free division of the fibrous 

bands connecting the penis with the scrotum has to be made; and 
when this can be effected by a subcutaneous wound as adopted by Bouisson, so much the 
better. Duplay, however, incises trans\·ersely the ti;:sues from without inwards, dividing:, 
if necessary, the envelopes and septum of the corpora Ca\·ernosa; this incision leaves a 
lozenge-.!;haped wound (Fig. 376, B), the edges of which may be brought together by 
sutul'es (Fig. 376, c). After this operation, the penis is to be kept con!'ol;t:mtly stretched 
to guard ngainst sub!'ol;equent retraction, and six months later, the second part of the opera
tion should be curried out. 

The construction of a new urethra is a difficult matter, and must be carried out in stages. 
Duplay's method is di,·ided into three.-lst. The restoration of the urinary rneatus; 

2d, the creation of' the new urethra from the mcatus clown 10 the hypospadic perinea\ 
opening; and 3d, the reunion of the two portions of the urethra. 

The.first stage may be done at the same time as the correction of the arching of the 
penis, and consists in simply paring the edges of the ghins penis and bringing them 

together by sutures round a catheter (Fig. 376, c). It is 
F10. 376. almost always successful. 

ne;: second stage is to be effected in the following man-

The penis being held up, two longitudinal incisions are 
made on its inforior surface parallel to the median line, 
and extending from the glans penis to the perinea! ure
thral opening, these incisions heing bounded by two !rans
,·cr:-e ones (Fig. 376, o). Two quadrilateral flaps are 
thu!:I formed (a b, a' b'), which :;:;hould be large enough 
when turned back to cover a catheter that has bcea pre
viously introduced into the urethra. 

The cutaneous surface of these flaps should next b~ 
turned towards lhe catheter and the raw surfuce i;:xpo~ed 
to dew. 

The skin of the p<•ni~ in continuation of the transverse 
incisions is then by a little dissection made to furni~h two 
new flaps (c d, c1 d') for covtiriug the raw exposed ~urfacc 
of the flaps. 

La.i;;tly, the lower edge of the glans penis is vivified in 
the part which corrf"s1.onds to the new chnnnel. 

Operatl~~;::;i~~:::~-motal sti~~:dfl~~S ~~stv~~;~el~e ~~~~~d'a!~~fi~l:~11:~~:~o~:~~~n b:!~~ 
side of the methra, the superficinl and dC'ep, brought 

to~ether with metallic or other sutures (Fig. 376, E). 
The third stag~ of the ope1~ation consists in the reunion of the two portion~ of urclhrn, 

and should be effected by parmg the ~dges of the hypospadic oritict' and bringing them 
together by sutures deep and superficial. 
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Aftf'r the 01cration 1lie urine must be drawn off by mrnns of a rathf'tcr, an<l the union 
of the part i.!'i usually complt'lecl after three or four clays. 

Puberty is the best p{'riod probably for the performance of thi:-' operation. 
Occlu:-.ion of tl1e tirl·thra from ~ome membrnne or band ~omctimes exi~t.,, which if not 

broken clown in intra-uterine lifo leads to dilatation of the bladder, ~accubtion of the 

c~:~~:r:;;~.~t~~l~~~r~:~,t~1;J ~~'."g1i~::. ~i·~~a~~~~:l~~,i~)~ destruClion of its secreting structure 

ON LOCAL VENEREAL DISEASE. 

Urethritis, gonorrhrea , or clap, me terms applied to c:ises of inflammation of 

~~~1~:·~~1l~·~~t~~~~:;~·~s <\L;~:·~:1~!·('~1l::::~~ :1f ~1111~ ~1';~e~~·~~~~1i~~' t~~ 1~ !t'.~111~1 i~1·~~·:~1\~c~~·t c;~~~:C:Ci i n1t~ 
or left in the urethra, while i11 others, it follows exce:-;sin! Rexual intc rcour~e, or ordinary 
sexual in tcrcours.c with chaste or unchas te wome n wli o arc out of hcal!h and suflCring 
fr.om ac r i<l i Ly of tlic rnp;inal secretion. lt is the dirccl product most commonly of co11ta
g1on from the specific or olhl'I' pus of an inflamed mucous membr::rne, Simon(' lfolmes's 
System,' YOL i) having shown that 11 there is ample room to question the popular impres
sion that 011ly SIJL'Cific inflammations are commnnicnble; much rea~on fo r suspecting it, 
on the contrary, to be a f!Cneric and t•ssential property of infiammation, tha.t its actions 
arc always in tht!ir kind, to ~ome extent, contagious, pus from an acute inflammation 
producing its kind on inoculation ." 

tio~e~. ~~~:~O~:r~1l~::~~I~~: J~~;~=I~~ 
1

1l:·~l;(>;U~f 0Q;~a~::~ enc::~~ a~:~ ~:.':~~l~l\ir~: Stl~b~~ll~~:S ~!~!ir~i 
to the nnu:ous membranes, e.g., menstrual flui<l. leucorrhwal di.,charges, &c., and other 
irritants, such a-, the injection of a solution of ammonia, and some <.;Onstitutiona.\ cause, 
such as gout or rl1eumatism. 

1t is well to bear in minJ also Ricard's observation, "that gonorrltrea oflen arises from 
intercourse with women who t.hem~eln•s h:we not the disease;" and Ditlay's, 1

• tha1 from 
the very f:1ct of a. woman ha,·ing a discharge, no matlcr what. its origin, she is liable to 
gi,•e a di1'charge to a man. Complaints closely resembling gonorrhrea sometimes appe:u· 
in pcr1'.ons Ll1e :-;ubjcct~ of' stricture, after sexual intercourse, a dcl.iauch, or other excite
me nt. 

T he diiwa:;;e may be ac11fc and come on within a few hours of connection, or, it may fai l 
10 show itself for five or te n <lays. and, iu a general way, the sooner the :;;pnptoms appear 
afte r the contagion the aeut{'I' t he disea~e. lt may be subacnle or chronic. 

It generally commences by an itching about the orifice of the uret hra, the mucous 
membrane of whi('h will probahly appear swollen and injc~· tf'd; there will be the SPn«ntion 
of heat 011 micturition, ancl 1 nfter tlic lapse of a few hours. some muco-purulent fluid will 
be squceze<l out or the urt'thra. Jn acute Jiscases, the uretl1ral discharge will soon be<.•orne 
abunJan1 1 alHI yellow, green, or hloocl -stained pus will flow from a bighly injected and 
swolltm urethra; the whole glans and penis will become red, swollen, aml painful; mic
turition will a lso probably be clillicull, painful, and scalding, tlie pa.:;~a:ic being obstructed 
by the swelling of the mucous membrane. Chordce, or painful crections 1 as the disease 
adrnnccR, will appear, and later on pcri1wal pain, if not suppuration. The groins, testi
cles, and 11crincum, too, become the st:'at of more or lt·ss tend<'me..;s; and constitutional 
symptoms show tlwm:;;elves rnrying with the degree of the infl:unm:Hory action 1 in some 
i::ubjects tlrn fobrile conclition being well marked, but in most absent. After the lapse of 
ten or fourteen dnys these acute ~ymptoms part:ally subside, the di!;chargc bc'comes thinner 
a nd more muco-purulent, the external signs of inflammation lc::;s marked, tlie pain on 
m icturition lc~R .:-C\'('I\'; tht: perincnl, inguinal, or scro1al pain proiJaUly will han: <lisap
pearcd, and a th in muco-puru lent urctltrnl discharge with a slight sensation of heat on 
mic·t 11 r i1ion a\01 1(• n•maini11g. 

Wilen these 15ymptoms nrc allowed unchecked to run their course they will gradually 
pa.ss into the contli1 ion known a~ that of glee', in which a thin muco-purulcnt urethrn.I 
rliscliarge existl:l 1 una.ttrncled by any loca.1 or general source of pa.in. Gleet, however, may 
be the result of som1· stricture or local urethral disease, such as an nicer. 

~~~~~~.1~~~:~:~~·~~'.~~};:if:~~~}~:c~l~:di;~,:~~:~,:~:~~0~.~~~f :;~:; ~:::r~~:;~~l~:~~:~~::a~~i:~1:~ 
~1:,1:~:; 1 f~~.i~~~~~~i·!:!1~1~:~;~0:~~ ~~r:~l l~~~i·;:~i ~1~~.:li 1~~1 t P[,0Q~~ ,~~,~~r~af ~~~';:~~~' ;:o~~~,:~~~ ~~n~~~ 
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same time the whole of the urethra, the bladder, the testicles, the glans, and the prepuce, 
in the male; and in the female, the nymphre, clitoris, vagina, &c., the disease, a.s it creeps 
along to the pO.!iterior part of the urinary passage, decreasing in inten!<iity in the anterior. 
]n severe Cl\"CS the inflammation may extend to the submucous tissue, and run on to 
thickening, and e,·en to suppuration. 

t·rethritis, the r<·sult of ~ome mechanical irritation of the urethra, is rarely acute, nnd 
it, as a rule, !iubsides as soon as the cause has been remo,Tcd. l"rethritis, the consequence 
of some gonorrhooal contagion, is almost always acute, and having once been started is 
not readily arrested. 

Gleet, whether the conscqut>nce of an nc11te or subncutc infl:unmation when of some 

st~~,:! iD1~' .~:,,~;,~:~~~~l~:.:~ri~~ u~ t~o s~~er~1~:~'1~ ~~!dco~:t1~~c~i:i1110~~· 1~~11~i1~lt~1,~·~· ,·agi nal discharge 
ac1.:ompanied by hent, pain, and signs of acute inflammation. The less purulent it is, and 
the more the discharge is made up of mucus and epithelium scales, the greater is the 
probability of' the disCu$C being due to vaginal irritation otlicr tl1an gonorrhccal, that is, 
to lcucorrhrea; and, when th<: discharge is made up of lll<\$SCS of' glutinous, scmi-trans
parellt, albuminoid material like the white of egg, the more certain is it that the discharge 
is uterine and comes from the glands in the neck of the uterus. 

Jt must be remembered, however, that in both sexes, as long as any purulent or scmi
purulcnt. fluid is poured out by the mucous membrnne of the genital pussage (e''en the 
slightest glcN), violent urethritis, or inflammation of the vugina, may arise in another 
subject by contagion, and there is good reason to belie,,e, that sexual excitement is an 
important element in aiding the propagation by conta~ion. l\Ir. J. Morgan, of Dublin, 
believes, that the vaginal discharges of constitutionalJy infected women nre the cause of 
the majority of sores in men. 

'l'HEAnlENT.-G.onorrhrea or urethritis is a local disease anti may be treated locally 
with succe:;:s . \\rhcn it is the result of local irritation from the pa!>sage of an instrumeut, 
no treatment is called for, the discharge ceasing naturally as soon as its cause has been 
removed, but when from gonorrhccal contagion, such a result is not met with. 

l n a very acute clap when the urethra and penis are swollen from va<:.cular turgescence, 
frl'c> purgation with salines is the best practice, and, in plethoric patient!', the addition of' 
antimony in quarter-g1·ain closes to excite nausea is most ''alua\Jle. 

In less !=.evrre cnse.s, copaiba may be gi,·en in doses of' twenty drops or half' a drachm 
three times a day with advan1age, but tliis drug should not be continued for more than 
three d:~ys. lf it is to do ~om! it will show its intl.uence within that time, and a longer 
continuance of the dru:r is useless and deleterious. The yellow oil of sandal wood may 
also be employed in the same dose and under like circumstt\nccs, and at times, it acts 
most bcnrficially even when the copaiba has failed, but is in no way certain in its action. 

Astringent injeClions are always of rnlue when they can be used frequently and eili
ciently, but strong injections are to be condemned. They may cure the disease suddenly, 
but more co,mmonly they fail, and set up inflammation of the bladder and other mischief, 
by adding to the irritation. 

The best injection in all stages of the disease is tannin in the proportion of three to six 
gmins to the ounce, and next to this is alum in the proportion of two or three grains to 
the ounce, or the chlori<le of zinc, one grnin to the ounce. A solution of salicylic acid is 
al!'o good, 3ss of the acid being dissolved in six: ounces of water with a scruple of borax. 
To be of use injection~ should be used from four to six times in the twenty-four hours . 
An ordinary glass syringe will ailswer every purpose if the glans pcni~ be well held, but 
there are special [C:yringes which are snpposecl to have some advantages. During this 
treatment, the use of such alkalies as the citrat1:: or tartrate of' pota:;h in twenty-grain 
doses, o~· ten grains of the bicarbonate may be given, good food Lcing allowed, but little 
or no stimulant. 

Jn tlie chronic staµ:c, I h:we found great benefit from the introduction into the urethra 
of a large cathe11::r con:rl.'<1 with the glycerine of tannic acid; and, at t.imcs, the Supposi
torium Acidi Tanuici rolled into sticks and passed into tlie urethra, acts most beneficially. 

The best wny to gi\'e copaiha is as a bolus mixed with calcined magnesia, and wmppcd 

:::l~::~:~~n l~~p~:·~i~ 1~1l(~~OI~. m~~ll::~b~v:! 1~v!ir~n~7,~ r:~fr~~:~~t i:a!~~;e ~~~~c~~~p~"ul::,.:;: 
ro:-e urticarious eruption. Cubebs a.re less to ht> relied ou than copaiba. 

Jn using injection~, the objert is to make an impre8sion upon the mucous membrane by 
their asrringent effects, and to keep it up. "renk astringents frequently employed are far 
more valuable than strong used at longer intervals . 'Vhen so used they are as useful in 



GONORRJICEA. 635 

gonorrhrea1 inflammations of the urethra as in that of the eye. '\hen a man can de\·ote 
him:;ielf to the cure of' his clap, and throw into his urf'lhm a weak astringent e\·ery hour, 
he will often check it within two or three day~, in the s:une way as a gonorrhrcal inflam
mation of' the eye may be controlled under similar treatment. The nitrate of sil\'er 
injection is an uncertain, and, at times, a dangerous remedy, adding often to the disease 
instead of diminitiliing it. 1 n all CMes of long-continued cla1> or gleet in the male, the 
presence of' a stricture should be suspected . lt may often be made out by the passage of 
a full sized bougie U bo1de, when an ordinary catheter fails to df'tect it. Tl1e glect should 
only be satisfactorily 1reated by the cure of the stricture, that is, its full dilatation . 

Tonics, particularly iron, are valuable adjuncts to the treatment. 
All connection must be forbidden for some time after the apparent cure of a clnp, for 

any sexual excitement is likely to be followeJ. by a relapse. Drinking and smoking to 
excess are injurious. 

I n women, a clap is re:\cli ly cured by the frcquPnt use of astringt>nt injections of tan 
nin, alum, or zinc, 5os to a pint; the passage into the upper part of' tile vngina of the 
tannic acid irnppository is also excellent tr~afment. In the use of both the;;:;e means the 
patient should lie down with her hips raised, and the astringent sltoulcl be nllowe~ to 
remain in the passage. To inject it sitting or sttinding is a usele:;s, although too common 
a practice. 

C omplications.-In male subjects, inflammation of the epididymis is the most 
common complication, the cliseai;;e, doublless, spreading: in a direct way from the urc1hrn. 
through the ms defcrens and cord to the epiclidymis. In i::ome cases, it stops at the cord; 
in others, it goei:: on to affect the testicle itself. It is often associated with hydrocele, and 
from this fact some surgeons ha,'e been led to believe, that intlammation of the testicle 
itself is a common con:--equcnce of a clap. 

The treatment of' this aHCction will be considered in a future page. 
In the female, infiammation of the ot:ary is said to occur, and C\'Cll pelvic peritonitis. 
Abscesses in the cellular tissue external to the urethra, penile or perinea!, are often 

met with in a.cute gonorrhcca., and should be opened early. 
Chordee, or pa.info! ercclion ca.used by the stretching of the corpora. caverno~a into 

which infiammatory products have been infiltrate<l is a common consequence, and a vc1·y 
painful one. Full dosf's of opium (g r. j), or ten grains of henbanc, and a like close of 
camphor, a re reliable rtmedies. Ricord used a suppository of ten grains of cnmpho1· and 
one grain of the extract of opium; l ha,-e sometimes thought the morp hia suppository 
the most m;eful. Bellatlonna also smeared o\·cr the urctbm gives n·lief al times. 

R e t e ntion of urine may likewise occur from the mccltanical closure of" tbe Lll'Pthra 
through its swelling, from spa ... m of the urethra, or from both couses. The warm bath 
and opium arc the best rl•medit:s for the comi.ilicn.tion, a catheter being pa..,sccl only wh(•n 
an absolute necessity exists. 

Infla mma t i o n of t h e p r o state is Iikewi~e a. complication, as is also inflammation 
of the bladder. ( Vide ChapH•r XXL) 

Infia m mation ofth e i ngui nal g l ands or sympathetic bubo1 i:;i often pres
ent, the gland~ occupying the upper part of the groin IJcmg u:;ually inrnlvcd, but 1hose 
below Poupa.rt's ligament arc not seldom affected. 1n neglected cases these glands may 
suppurate. Fomentations and tonics are the necessary treatment. The absorbents of the 
penis are at times inflamed and suppurate. 

B a l anitis.-"'hen the glans penis and prepuce are in"olved in the inflammation, and 
this inflammation is attended with profuse discharge:. balanitis or external gonorrltrea is 
said to be present. This nffoction may be clue to want of cleanliness as much as to gonor
rhc.cal con wet. \\'hen the prepuce becomes ccdf'matous and is long, p!timosis takes place; 
when narrow and retracted behind the glands so as lo be irreducible, parapltimosis. 

This balanit is should be trei\tecl locally by astri11gent~, such as the aceli\te of lead or 
the nitrate of" silver lotio11, \'-Yj grs. 10 the ounce, pt\intecl on the inflamed pai·t, tiLe 

ph;l~l~~~ut~:;~~~~:~~~~~;~~~!~I ~~~ 1~1 ~~e~t~~l:1~1j t~= 1~:~~~l:\1~~;t!~.1i~~ · a rawness or erosion of the 
glans or prepuce may be due to a syphilitic inoculation . 

As a consNjtience of' b:dnnitis, warts are nry common which may CO\'Cl' the murous 
membrane of the glans and prepuce, or inrnde the urethra. it~elf. They may grow to a 
great size, putting on much the appearance of a cancerous penis. I ha\'C seen them per-

for~'1i~e~1~1~rl~:~;~e :~· ~lr~~ti:i<~ '~~~e;.~~l~i:.:~:-is '~~:t:~::~~8 i,·e, their excision is the be.~t 
plan, the operation being performed with the patient ano.csthetised, the nitrate of silver 
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or pen·liloricle of iron 1 or the galvanic <'auter_y being: frN•ly appliecl to the k1<:e of tLC' 
warty growths. Jn le:-:<; <;cw·re eao:es, the warts will ottt.•11 wither if kPpl dry with the 
oxide of zinc or 1he fre~h powder of <;a,·in. 

All warts arc not, howe,·cr, gonorrhr.cal, but may ario:e without any <;uch cau<;e eYen in 
clean subject<;. They are, ncwrthele~:;;,, contagiou-:. In women, th<'y are often found UJ' 
the rngina. but more frequently at its orifice. 

Gonorrhceal rheumatism <;o called, is nn undoubted complication of the disease, 

: ~11.~ ~~~<Ii \,~~~11''~~. :.l; ~r ·pat~ ta ~11~~ ~~~~~I :,~·n :~s a~~~~7i e01·o~ 1 '~!~ o ~~i tJ ~ ~1~; o; :'' :L ~111:,~1,;e~:0,~'. ~t~ 1 a:~~~~~~ 
and con<;til11tio1ml lli<:turbn.nce. ] t may occur with e,·ery fre~IL atl:\ek of' clap, and I ha' c 

:~\fr~:-~~~ :,1 t ~~~~s i ~1·nia1~:r~·~1;~. tl1S~:~ t~~: ;~o:~~l 1li~~1k i '11~'.~1 ~11·:·~:rils s~~~~;~o~~ m:: ~·, :;~e~i:~ c~~;. 
~~~~~~i~ ~:~~ I t~,:~:~~ii~~s~~p~:~~\,~f 1~~em:r::~~r~1~ 11;:~iltt~~.~1;~~:~l ti;~ :.::~~=11;~~~ll~~·;~1~~1r<~•'1r~~~ e1'1 :~ 
acute stagf' of' the am•etion, mostly in the chr\lnic, but arres t of the discharge cannot be 

~;~~=;~::1~~.i~',;,,;~;.~~r::~:~:i~~~:~!''~~o~~~r:,~'.~d ~!:~'.:~~:~;:~·:l'·~~~~:i~~12:~~::,·:::~~~~~~:~'.i~~ 
this. 

At times the rheumatic pains are more confined to the tendons and mu~clcs; the heels 
and soles of the feet are also frequent seats. The late Dr. Babington used to say that 
this form was found only in those who had taken copaiba. 

TnE,\T\tENT.-lu the acute ~tage, fomentations locally, with or without poppy-head 
decoction, or the extract of opium and the internal use of Do\'er1s powdn1 with alka\ie.::, 
are the best mrnns 10 adopt. In the more chronic sta~e the iodide and bromide of potn!'-
8ium with opium appt•ar to ha,·e some influence O\'t'r the <li,:;<•ase. It is, however, at all 
tinws obstinate. 

Herpes preputialis.-This is a simple affection, which may be mistaken for 
chancre, and 1s kuown Ly the appearance of a crop of' n:sich.•s around the cornea of t!te 
gla.ns, or upon tlw external or internal surface of the prepuce. 1t is generally attendPtl 
by much local irritation and local evidence of' inflammati\ln, the ,·esides when they bur:;.t 
often discharging freely. The affection nms its course in :i tew day::., when the parts hen!. 
A zinc lotion of three or four grains to the ounce expedit1•s r<•t·overy, or, a solution of 
nitrate or silver gr. v to the ounce. 

The numbl'I' of vesicles and their grouping i~ grnerally sullicicnt to enable the surgeon 
to diagnose thii, affection from a vencre~I disease. 

CIIA:SCHE 

may be defined to be a sore the result of venereal contact. an<\ in a genernl way, is fount! 
upon the penis of' the male :rnd genitals of the female, but it mny be seen upon other parh 
of tlu• Lo<ly, such a .. thf' pube.::, thigh~, li ps, ton;?:ue, nipples, fing<'rs, &c. &c., in fact 
where,·er the l:it'Cretion from a syphilitic subject may Uc appli<•d to a raw surface. 

In by far tlw larger number of eases, this disease be!:;'i11s and l'IHl~ as a local affection ; 
in a ~malln it is a locnl inoculation of a constitutional di~l·a~e, and is followed by $yphilio:. 
Thr sore is not syphili51 although it is the direct means of communicating f')'phi li8. no 
more than the inoculation of ~mnllpox is smallpox, although the inoculation mny be the 
means of giving ~mallpox. 

So long a~ the disea::1e is local it is comparatively unimportant, howc\'er exten.;;i\·e and 
troubll:'$Omc it m:lj' be in healing. But wlienc\'l?I' it i:i the loeal inoculation of' a constitu
tional aflection :Such as syphi lis, it i~ of grave importancr, however appareutly trivin.l may 
be the local 

It become~, '1t<1\ que>1t1011 to make out f1nm the lot al tpp('a1 1ncc sand con-
ditio11s of the srn·C', 1t 1s hkdy to p10\t' .~ lornl d1sP,1se only, 01 to 0<· follo\\Hl by 
con.::;titutional .symptorn1', anti to a certain extent this diagno~is may be made; that i~, a 
surgeon may from the ('Xternal appearance of a chancrP go ~o far a8 10 i::.ay thut in all pro
lmiJility, this 011e will not be f'ollowl'd hy ~yphilis 1 a11d that 01w will; bnt he can do no 
more, as to clogmatize upon the point and to :-peak with certai nty is bC'yond his power. 

The chancre which will not in all probability be followed by syphi lis is the so)~ suppu
rating sore. The chancre that will in all probability be followed by syphilis is the hard 
non-sitppurating sore. 

John Hunter thus describes the indurnte<l chancre:-" The sore is f:Omewhat of a 
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circular form, excaYated, without granulation<;;, with matter adhering to the surfarc, and 
with thickened edge and ba . ..;I.". The hardness and thicken in~ ure Yf>ry circumscribed, not 
diffusing themselves gradually aJHI imperceptibly into the l'Urroundin~ parts, but tcrmi
ll<lling abruptly." ]n this de,..cription we read the type of llw hard infecting chancre, tlie 
chancrf! of the ino<·ulation of ~yphilis whereYer found. Jluntcr add~, howc\'Cr, that '·a 
chancre has ('ommonly a thickened Lm»e; and, althouJ?;h the common inflammation spreads 
much further, yet the specific iutlamma.tion is confined to this ba,,.e." An infecting 
chancre may, too, appear only as a crack, excoriation, or indurated tubercle, without 
abrasion. 

This form of chancre i8 rommonly a~sociated with some induralion, not suppuration of 
the first row of the inp;uin<Ll g-land:-:., tlte multiple i'ndoleut bubo. Jis secretion consists of 
1>pi1helial debris, of glolrnles of lymph more or less perfoctly form<'d or disintegrating, and 
of scru m, nol pus, and 11ot auto-inoculablc. In debilitated n.nd unhealthy subjects, at.Ids 
J .... ee, infoctin~ sores will 8upp111·aw as any non-specilic lesion would do, an<l in such cases 
it is someti mes \'Cry diflh:ult to distinguish the sec retion produced by the local disease 
from that which depends upon constit utional peculiarity. 

The soft suppurating chancre is often multiple, hns an cxc:watcd surface with neatly 
shaped and cut edges as if the wound had been punched out. Jt has an il'l'egular and 
worm-eaten surface secreting abund:rnce of pus. It is prone to !-iprcad rapidly and to 
become pha_gedtPnic. lt has usually a soft base, but if otherwise, it will have what 
Hicord has dt>scribed a pl1lC'gmonous hardness, and not a defined one, as in the syphilitic 
chancre. lt is commonly as,otiated with a suppurating bubo, and secretes pu:i, which 
u has the property of always r<'pro1lucing its specific action wlien applied to another part 
of the same body, or when inocul:uecl upon another person."-//. Lee. 

The experiments of Fournit"r, Hollet, and Lt:e's obser\'ations, led the latter surgeon to 
"conclude that if' a ,·enereal sore yields a secretion capable of being inoculated so as lo 
produre the spt>cific pustule, the e,·idence, so for as it goes, is in farnr of its being a local 
disca..-=e, and of its noL n~quiring constitutional treatment. H, on the contrary, a disease 
which we IJclie\'C to be prim;iry syphilis yields a secretion which is Mt :\uto-inoeulable, 
then the C\'idence is aga.in:.-t the local character of the afll•ction and indicates a constitu
tional mode of tn~atnwnt." ln this we read the type of the simple local venereal sore. 

In a clinical point of \'iew, however, 1,his great distinction between the two forms of 
chancre is not always clefinabll!; and consequently an intermccliaLu class of cases in which 
syphilis occurs has to Le recognized, approaching in their cli nical foaturcs more the soft 
sore. 

There are, therefore, three forms of syphilitic sore, which the Government Committee 
on Syphilis has thus well described:-

8:~:. c~:f~~a~~~r;~:d c~;~l~n~~~~·;::01~ 1~~ r~~~~~~i:1~ts s~1~~i~~u~~ll~~;e ~ndurated; and one soft 
throughout the wl1olc course, but which, unlike the simple local sore, is followed by con
s1i1utional clisea<:c. 

Hard sores <lo not of necc~sity gi\'e rise to syphilis, whilst soft sores may. And it is 
nn undoubted fact, that the question of induration or non-induration is grcn.tly determined 
by the position ol' the sore; chancres upon the fcm:~l e genitals, simple or syphilitic, and 

;~Ifl;~~1:~~1r~~g~r.~;~'·;!~~~§:]:~~,~g~,;~~:~:~~:~~·;::".;~~:~::,~~:;/i:~~~::~~:~,;,~:d;,:f\~ 
a syph ilitic inoculation, and be followed by the constitutional symptoms, although in the 

ma1t~1~:P0~r~~~·~' s~r!: ~\.!~~~~~~ ~~~a~):~~~L~~~~
1~r sm-rou nding the corona, is, in all proba-

billy~p~·c~~:;~:~~e ~~:~~,~~~1 ~:f~r1h:ll~L~~>I~~~:~~1~~ bubo, .is l?rob~bly a lol;a\ nffe~ti~n. . . 
A smnll siugle chancre ind urn.tee! from the begrn11111:r, 1s Lite mO!iL s11sp1c1ous of SJ'.ph1lis, 

~1~~~~u7~; t~ ... ~11~ Yi r~c~~;~~~1: ~er:·: ti~ :~oc~~~t~~~16'ei~~~ i ~;'l~~iti1~cs~;. o~:~:.::~~~-it iSY ~>~~i 1 !:0~:1~!~0~~ 
st itutionnl disease which can only Le recognized by its constitulional symptoms, and not 
by the point of its inoculation. . 

" rith respect to the period of incubation of a simple or syphilitic chanc~·e no defimte 

~:11;esi~~;:1~ecg:i\~1~1;~s~i ~~eai~l;;:~\~~l!:~~n~o!~\\;.;;~~~;·; ~~·1:r '~~1:k i !1t~~tti:1~1~1::~~ 1 ~\~;e ost~
1

11~~~
1

:~~~~i 
the syphilitic chancre often J.ocs not appear for a week at least, sometimes two or three, 
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after infection. Dr. Bumstead, of :New York, says..-" that an inten·al of at lea~t ten clays 
will he found to ha\'e exiM1~d between infoction and the appearance of the sore." (E<lition 
of 'Culll'rier1s .\tlM of Venereal Disease,' 186rl.) 

A chancre, like any ordinary sore, may present diffCrent appearances at different times. 
lt nrny be a.t. iG origin vesicular, papular, pustular, or an excoriation, anJ pni:;s through the 
ttlcerating, granuldting, and cicatrizing stages; in some cases the ulcerating stage will 
be a long one, while in another it may be so brief as hardl)' to be recognized. 

Tlie action of the sore may nlry with the condition of the patient, as well as with the 
condition of the part upon which it is placed, and it will be influenced prob:~bly by the 
nature or stage of the infecting sore from which the disense has been communicated. 

A chancre, like o.n ordinary sore when there is much local action and little constitu. 
tional power, may become irritable, inflamed, or phaged;unic, more particularly when 
drink, irn~gular living, and dcbnuchery h;ive so enervated the system, as to render the 
patient unable to with.stand the effects of any local irrrilation . These \"arious actions may 
att:lCk the chancre at any period of its progress. 

"·heu a chancre is sloughing or phaged<enic from the firs!, and ha5 originated from an 
inol·ulation of syphilitic matter, there is every reason to believe that the sloughing process 
may have a beneficial tendency, since the very inte11sity of the local effects of the poison 
may be thf' means of pre\·enting itg ab:rorption, antl tlnH;, the outbre~k of syphilis. "'lien, 
however, 1hc slOt!ghing action appears dllring the ulceraling or latter period of the chancre's 
progre::;s, it will ha,·e no such useful influence; for when syphilis is inoculated through a 
chancre, it is <luring its "esicular, papular, or pustular condition, prior to its ulcerati,·e 
stage. and no action of the sore tl1at appears after this period can h:ixe any effect in 
cl1ccking the diffu,.;ion of the pois;on. "If the inflammation spreads fao;;t 1

11 writes Hunter, 
"it ;.;hows a. constitution more than naturally disposed to inflammation; if the pain is 
great it shows a great. dispos;ition to irritation; it also sometimes happens that they very 
early begin to form slougl1R. 'Yhen this is the ca;;;:e they havl' a strong tendency to mor
tification." 11 Tlwse three conditions of a sore," add>; Aston Key, commenting upon the 
abO\·e, u distinct in their cause and in their operation from the syphilitic action, are 
adverted to, as pointing out the distinction that is to be drawn between the irritable, 
inflaml•d, :ind the sloughing chancre, and afford a guide to the pathological .surgeon as safe 
and intelligilJle as the more elaborate descriptions of mo<lern writers." (•Guy's Ilo~ . 
Hep.,' 1810.) 

T reatment of Chancre.-The uncertainty that most surgeons entertain as to the 
mi.ture of :t chancre, from tlic knowledge that any sore upon tlie penis ranging from a 
simple excoriation to au indurated chancre m::iy be the inocula.tion of syphilis, renders it 
<lesirablc and expt•dicnt tl1at all sores should be destroyed at the very e.nrliest prriocl, and 
when this is effo<'lually done before the ulcerative stag-e has .set in, or clm:ing the vesicuh1r, 
papular, or pustular, there is good reason to believe that syphilis may often be prevented. 

"'hen, howenr, the sore exists as an ulcer, this aborLirn practice is u-;cless; indeed, in 
the majority of cases. it makes a small sore large, retards recovny, and in no way pre. 
vent.:; syphilitic symptoms appearing where the chancre had had a syphilitic origin. But, 

ta~,~~ ~::e 1 ~~~~:.:~~·;i;1~t0~1:~ :1111~\~1::: ~~ti~~ ~?:~~ l~;>~;a~~:~~!~i\~f11~~·1i:i~1f siln:r, nitric acid, 
pota,.:;a flmi, or chloride of zinc may be employed, the ba"e of the !:'Ore being well clestroye1!. 

"-hen this is not done, the chancre should be treated on ordinary principles; to the 
inflamed, lead lotion, with or without opium, may 1>c npplied; to the sloughing, opium 
with tonics, internally, are indicated; to the indolent, nitric acid lotion or black wash are 

;d~~!~.;rn~~}~~~~f tE'.1gi~l~~i:i!li:~~ii'.\:t~~:~~~1~~:F~\'.{i~~~::};~~r~\~:~Y::~fi~~; 
~~~~c~ i~"\~1~~;~~=s~::r~'.•a·~~1:~t.8 ,~~~:1:,~~re s;>~~~e~!· ~:~e/1~c c~:~tti~1;1~0 ~~: s~~:~,:~~ ~~~1c~01~11~: ~~W=~ 
for, an1l any special conditions are to be treated as common sense indici\tes. 

1\Iedicinl'S u~cful for syphilis should only be gi,•en wl1cn other evidence of syphilis exists 
beyorn.1 that afforded by the local inoculation. To treat all chancres alike, as if due to 
syphilis, is unc:illed l:Or anc~ tmi:;cientitic; by doing so many patients are sacrificed to a 
theory greatly to their detriment. 
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CollrLICATIO:s<s OF C11ANcn1-;. 

Phimosis is one of the most common, and is found in at least a fourth of all forms of 

~~~:~~~:"I:~£~,~'.~c,~~f~::~ ~'.~l~~;,~i
0

"~;:~i~~~;·~~·~~,~~~~~.1~;;;~'.;i:~~:::F:;:~~";~~;;:~~~;~~; 
infiltration of the prepuce. \Vhe n not severe, it is not a {'Ondition of' much importaucc, 
if local cleanliness be a.llt·nded to, for as the chancres heal, the inflammatory redcma will 
subside and the parts a~sume their natural condition. 

\Yhcn, however, redema, is present, and a blood-~tained discharge mixed with the debris 
of broken-up ti~snes escapes from beneath the prepuce, and doubt consequently is felt as 
to the nature, po.iition, and character of the chancre; when evidence exist-J that the parts 
beneath are undergoing 1\ destructive procei::s which demands direct local lreatmcnt, the 
prepuce must, he s lit up, the surgC>on taking care to do this cffoctually; since through a 
want of clue attention to tliis point, the gla.1H penis may be deMroycd or the prnpuce per
forated. \\Then tlw sore has been expo,ecl, it ought to trctucd on onlirn:~ry principles. 
·when a simple purnlcnt discharge comes from the orifice of the prl'puce, the constant use 
of water and simple lead or other injection will prolm1Jly su llicc. llhimosis without 
inflammatory re<lcma rarely cnlls for treatment. 

P11AGED.1E:s'A. 

Ycnereal like other sores may slough, the suppurating chancre becoming more prone to 
take on this action than the no1i-:::uppurating and induratcd. " 'hen a sore ~loughs from 
the first, it will probably pro\'e to be non-infecting, and even i f syphi liti c in its origin, it 
may lose its syphilitic nature, the sore, when the sloughing action has CC:t'iC'd, becoming a 
simple one. This action is at times so intense tha.t the penis rapidly swell~, inflames, :ind 
becomes gangrenous after infection, the whole organ at times sloughing off; while, ut 
others, the action will be more partial. 

In exceptional instances, the mortification is of the dry kind. Jn the Pcnin,.,ular "Tar, 
when the British troops were in Portugal, the sloughing of the peui8 from inllammation 
was so severe that lnspector Fcrgus.o:.on (' Mecl .-Chir. Trans.' vol. iv) wrote: 1

• lt is pro
bable more men have sustained tlie most melancholy of' all mulii:iLiuns during the four years 
at war in Portugal through this disease, which was called the 'bb1ck lion/ than tlic regis
ters of all the hospitals in England could pro1luce in the last century." Uc attributed 
the :;everity of' this :dli·ction to the free sexual intcrcour:;c of per:<ons or diAl•1'l'llt nations. 

How far tlii~ phaged:r:na depend.;; upon some pectdiar power of' the infectin~ poison, or 
upon the constitution of' the individual patient, is diflieult to dete1·mine, nl1hough thC' latter 
probably has the greater influence, since, when any such th'J>rl'""ing aµ-e1H.'Y as that cau~e<l 
by drink, excc~s of ,·encry, or illness is pre.sent, phagcdtt'm~ is more likely to occur than 
under other circ11mstances. 

THEA n1EXT.-ln tl1c treatment of all eases of phag-ed;.ena, opium, tonic~, anrl good Ji,·ing 
are the three essentials; while mercury a nd the iodide of pola~sium ;ire inadmi..:sible. 

Locally, the pa.rt must be kept clean by frequent ablution, and to this C' IHI, the prepuce 
often requires to be slit up. Lotions of nitric acid, one draehm to lh-e ounce's of water; 
of carbolic acid, one part to thirty; of sulphate of copper, five or kn grain:-; to the ounce; 
of potassio-tartra.te of iron, from ten to twen1y grains to the ounce are al:::o u:::eful, and 
opium in solution is of'tl'n a good addition. When the clis<'ase ~preads, local mercurial 
fumi,!!ation is F.aid to be of rnlue; but change of air is most beneficial. 

Adenopathy or bubo is a common complication of the si mple as well ns of the 
infecting chmH'I'(~; that is, i1, is found in the local YCnereul sore ;~o:. well as in the inocula
tion of true sypliili f', but in the fornwr the gland as a rule s11ppuraws, wliile in the hitter 

~~~~f ~~lJJ~!i;~~~~\~gi~~:.:::~::.::.~~:; 
;,:,~~.:;~;'.::~,~;;.:~:~;!:~·:~~'.~1:~'.'~'.~·:~:·E i~~~~::~~~~i:~~:1:~~ 1!~::;:.'.'.::::~~~;.::E:~;'.~~:~c~~~:~~,~~E 
surface of the sore al>out the glnnds becoming in this way iuoculate<l. 
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] n the infcctinp; and i:1yphilitic t'hancre, the enlargcmt•nt of the ~Janel is usu~1\ly indolent, 
a.nd unconnected with suppuration. It appears within 1he first or second week of' the 
i110('tilation, and many irlands are usually im·oked, forming har1l, indolent, painle,;s 
swelling::;. In exceptional ca~es, ho,,·c\·cr, where the sore is a s.ource of lof"al irritation. 
suppuration of the ~land!:i may take place-the suppurating bubo in the course of the 
constitutional s.ymptoms bein~ no rare t:vent. The presence or abst:nce of suppuration in 
tht' inguinal ~lands is not therefore evidence of any positi,·c \'aluc a8 to the existence or 
non.cxis.tcnce of a syphilitic affection. h may, however, be :,lated that a local sore on the 
penis a_o;:.socialed wiLh un adenopathy, which pas!':cs rapidly on to suppuration, is in all pro
lmhility a local anti not a syphilitic affection, while a loc<li sore wilh a simple induration of 
the glnnds i" in all probability a syphilitic inoculation . 

ln evt!ry form, therefore, of chancre, though more frequent ly in the local sore, simple 
a1lt>nitis or :-ymp:nl1etic bubo may be met with as a re:;ult of local irritation, which differs 
in no respect from the adenitis of any other local organ. One or more glands may be 
in,·olved in the action, and suppuration may be acute, subacutc, or chronic. In the simple 
loc·al sore it is usually acute. As a rule, too, the sore fonrn·d by tlic venereal bubo, unlike 
thflt resulting from 8implc adenitis, instl'ad of healing kindly, often takes on very mueh 
the appearance of the local dist>ase; the edges ulcerate, tl1e opening enlarges, and a larJ?:t~ 
sore is fornH·d; indeed, from this action, the serpiginous sore, to which allusion will be 
rnrvl(', often takes its origin. .At times the bubo puts on a phngcd~nic action and spreads 
feart·ully. 

Jn ra.r<' C:l."'('~ 1 the glands are said to enlarge without any local lesion, this chronic 
enlarg('ment b('ing followed by syphilis. I ha\"c, howe,·er, nc\"Cr seen fL marked in$tance 
or rhis, and in reputf'tl ca~es, have suspected the former exisu:nce of some O\"erlooked local 
sore or fi~sure. )fr. Cock does not reco~nize thr atfcction. 

'11RE.\.T)IEST.-Thcrc is nothing to be gained by suppuration of the inguinnl glands, for 
ew•n wh('n associall'd with syphilis, the poison is not eliminated by such means, and wl1eo 
dut• to some simple local source of irritation is only an a.tlditional cause or :\nnoyance. 

To endcnrnr to pre\'ent suppuration is, consequf'ntly, a wise course, which can best be 
done by rest and the loc•il application of cold in the form of ice in a bag, or lotions of lead. 
muriate of ammonia, or spirit. " ·hen suppuration is threatening or cannot be retarded, 
wn.nn fomen1ations are the best, and as ~oon as pus has formed a free incision sl1ould Lf> 
made, followed by warm.water dressing or a poultice. A vcnical incision, as a rule, is 
the best, but when 1he abscess is large the opening should be made in the long axis. The 
application of leeches or ioJine to a bubo that threatens to suppurate seems a useless 
practice. 

Jn the indolent bubo, or rather where indurntecl glands exist, local treatment is useless 
though care should be observed that no local sourre of irritation is a<ldecl to that of the 
sore, and no excess or exercise taken by which the infl:immation may be increased. 

"'hen the cellular tissue around the glands is infiltrated with inflammatory products as 
intlicated by its brawniness, &c., the value of local pressure by means of a pad and the 
spiea bandage (Fig. 278) is unquestioned; while tonics, rest, and other constitutional 
trl'allnent are beneficial. The local application or some mercurial ointment at times 
appears to be or use, and a small blister, a strong solution of' iodine or of nitrate of silver, 
is of rnlue in ha.;;tC:!niug either the absorption of the inflammatory products or their suppu
ration. As soon as suppuration appears, the ahsccss should be opened. ' Vhen a hard 
gland is left at the bottom of a suppurating wound. the American practice of applying 
such a cau."1ic as the potassa fmm to its centre, to cau.:1e its death and subsequent slough-

~1;~\,~~f~olil~in~;~li11~~~·t~ccl~~:~~10Jr.it~~ ~~~;~~;~,~~~~io:llfi1 i~~:e~~~at1~:e~0~~~s f~~~~~!~:s~c~~1: 
rcmornl of the gland Uy the scalpel may be expedient. Sinuses must, if possilJle, ahrny3 
be laid open . 

lf phngedrena attacks a bubo, the local application of nitric acid, or the actual or gal
Yanic cautcry i1' sometimes called for, more particularly when, in spite of general or other 
local treatment, it spl'Ca<ls. Opium, tonics, and other internal remedies must not be 
omitted. 

HYDROCELE OF THE CORD AND OF THE TESTICLE. 

Ilyclrocele or a. collection of serous fluid in close connection with the testicle or sper
matic cord, is a term which has been applied to two cl~~es or case~ which differ in their 
progress as well as in their pathology, and agree only in the one marked and prominent 
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symplom to which the term hyclro('e}P i" applicable. For clinical purpo"e~, however, the 
word ha;;;; certain advuntal!CS, and, with this ,-icw, may gtil! LC' employed. 

Accepting the term, therefore, ns sip:nifying a collection of fluid in clo;;;;e contact with 
the tc~ticlc or i;;pcrmatic cord, two great divif'ions of the subject at once 8uggest thrm:;elvc~, 
namely, the i·agimd hydrocele or the collect ion of fluid into some portion of the tunica 
,·aginali:-1 eithrr ol' thf' cord or testicle, and the encysted !tyd1·orf'le which is an expanded 
and newly !Ormerl cyst, as a rule, in connection with the epidiclymi~, and but rarely with 
tlw body of the testis. 

On the formation of the serous sac.-lt is well known to all who have studied 
physiology that the testicle in its descent from the loin during fretal life draws with it 
into the scrotum two layers of peritoneum with its nttendant nern.•s anti ,·essels, and that 
all pa~s through the internal and external abdominal rings in front of' the cord into the 
scrotum. The posterior layer of peritoneum being in clo;;;;e comH~Nion witl1 the fibrous 
capsule of the body of the testicle-the tunica albugine:i-:\ncl the ant<'rior in connection 
with the purse 01· Rcrotum. ln n. pcrfc.·ctly normal condition, it is genemll y supposed that 
at birth or shortl y nl'tcr, the two su rfaces of this 8e1·011s membrane close and become adhe
rent, the canal which was at one time present ceasing to t•xist from the internal abdominal 
ring to the upper portion of tlic teMiclc; while in the scrowm, 1he two serons; surfaces 
remain permaurnliy free for thr purpo~e of allowing ea~y and rend~· mobility of the testide 
in its scrotal con:ring-. ~h .. llirkett, howe\•er, has d!!monstrnted that 1he prolongation of 
the !'.erous nwmbranc down the inguinal canal into the scrotal sac often remains patent for 
a longer period than has ge11('rn\ly been supposed, indet•d in some C:l:->CS it cont inues more 
or less as a pen·iou,.; canal during the whole of li fe . IL is owing to 1hi~ fact that in a 
large proportion of the exarnpl('s of oblique inguinal heruia, the bow<•I descends into the 
open rnginal proce:"S of the peritoneum which passe:S down with the tt";;ticlc. 

In connection with this subject, the following anatomical facts may with some confi
rlence beacci:pted:-

That the opening into the iwritoncal ca,·ity at the internal ring is frequently open at 
birth and during the whole of' adult life . 

That the "aginal process of' the peritoneum may remain as a more or le~!i open canal 
during childhood, and CYcn up 10 old age; and that thi~ tube may extend partially or 
wholly through the inguinal canal. and even into the scrotn.l rnginal ~ac. 

That this naturally formed peritoneal tube and sac may be c losl:!d nt the internal or 
ex ternal abdominal rings, or at any intermediate spot between these points, or at its junc
tion with the testi.s. 

As a con~cquence from the~e facts it is tolerably clenr that :\collection of' serous fluid 
may take pince in a ny part of this prolonged serous channel, n.nd that a liydrocele of the 
cord or testis of diflCrcnt kinds may ht: produced. 

"" e thus find during infant .,u1d early lite, from a want of closure of this tube at the 
internal ring or at some lower part of its course, thnt a serous c>xudation may take place 
into the cor<l or the scrotal portion of this peritoneal sac, and, that under the former cir
cumstances a congenital hydroceli> of the cord, and under the latter, congenital !1ydrocele 
of the testirle is said to exist. 'Vhen the tubular portion of the canal is closed abo,·e, and 
the testicular part is open, a simple i;aginal hydrocele exists; and, when the 1ubular por
tion of' the canal is not closed below, the hydrocele may extend more or leRs up the canal 
e'·en as far as the internal ring. 

ln anotht'r clasil of ca~t·s, the serous fluid mny be confined bf'twecn the internal and 
external ring .. , gi\'ing rise to the so-called dijfitsed hydrocele of the cord; and, when it 
occupies a still more restricted space, it is usually described as an encysted hydrocele of the 
same part. 

The pathology of a ll these different conditions remains, too, the same, the cli.fferent 
position of' the fluid being accidentally determined by the extent and lines of adhesion, Ol' 

~~~e1~1 ~~ui1~~us~~~a ~~etl1~e~·:.1~~~~l of~el~~i1~:1i~~r p~~o~~:1~~\\i1° 1~~~istAtl~·:f~•~:11:1~~1 t t~ n l~:~~e;s~~~~~~~ 
these points. 
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thick<'ning of the tunica vaginalis, moreo,·er, which so frequently takes place in chronic 
ca-:ci;;, the presence of membranous band:; und ~epta in the co.,·ity or the serous sac, and 
the fact that this form of' hydrorele may be prot.luced by extcn~iou of the inflammatory 
action from the cpididymii; or the body of the testicle, poim likewise to tlw same con
clusion. 

It is not. howe,·er. so clear that a!l inflammatory ac1ion has any influence in the pro
duction of the serous effusion in the cougcnital form of liydrocelc, in '' hich n communication 
still exi~ts bt"tween the a.bdominal peritoneal c11vi1y and the s('rotal serous :;ac; indeed, it 
would rather appear as if the exudation was of a pa.ssive nature and merely an excess of 
the natural secrntion of 1he serous mcmlwane, since in many of these cases the fluid rapidly 
disappears under tonic treatrncnl, being re-absorbed a.s tlw powers or the patient improve, 
and t·ice t•ersa. 

The fluid of a rn~rinal hy<lrocele is invariably nlbumiuous, as the secretion of all 
serous membnm~s contains all.mmcn in solution, and under the influence of an inflamma
tory action, this is miu·kcdly increased; hence1 the amount of albumen in the fluid of a 
hydrocde is <letf>rmined by the nature and \•iolence of' Llw inflammatory action. Jn some 
casps of' the rnginal, as of the congenital niriety, we thus find it as a thin 1 serous. and 
saline fluid of u clear color, sligl1tly tenacious and allnnninous, the fluid differing in no 
single point from the nawral serous fluid of thf' peritont'al cadty, while in others, it is of a 
mor<• lt'nacious charackr, rnrying from a. pale amber to a .dt•ep straw color. Jn some 
examples, the fluid will be stained with b,lood, in others it will hold cholesterine in SUS· 

pt!nsion 1 at times being perfoclly opaque and syrupy from the presence of such matters. 
It is1 howe,·cr, in the old and chronic ca::>es alune that these last conditions are to be 
ob.sen ed. 

In the acnte t•agimd l1ydrocele, more or less fibrin will b<' found either in solution, or in 
the form of faloe membrane or adhesions between the two smfaces of the serous membrane; 
and, in the chronic, the wall!:I of 1he cy:H will be found to haxe undergone great changes; 
the thin clt>ar membrnne h:wing become thick and opaque, owing to the organization of 
the inflammatory product which ha<l been poured out into its ti~sue, and in certain cases 
containing cartilaginous or OS>iific deposits, while on its i:-;urf'ace, it will present a firm fibrous 
appeamnce. In rnrc cases, suppuration has been obscncd to occm in the tunica vaginalis, 
but this re!mlt is beyond my experienC'e, except as the ettCct of som<' external irritation or 
plan of treatment which had been adopted for its cure. 

Uncomplicated hydrocele, or a simple effusion into the tunica ,·aginalis, unassociated 
with any disease of the tl'stis or epididymis, is generally a painless and insidious affl•ction; 
it attracts attention mainly by its size, and demands treatment chiefly from the mechanical 
inconvenience it cau8es. It is generally of slow progress, and, as a rule, will be found to 
ha\·e existed for mauy months before seen by 1he surgeon, tile patient seeking ad,·ice only 
when the organ liai;; become cumbf>rsomc, and from its weight, has excited some pain and 
dragging in the lumbar region. 

T11E C1.1x1CAL ExAm:SATIOX OF A IIYm?OcELF. 01-, TESTICLE. 

On examining a testicle the seat of this dil"ea~c, the enlargement will be found free and 

f f~~K~:~.iff:~.~~~?:~~~:~;f ::@~J.~~~~~i1 
!o pass upwnr<ls through the external as lar as tl1e internal ring, it being tolerably clear 
111 such examples that the peritoneal testicular process has dooe<l only at one point, and 
th.at is a.tits in1erna~ abdominal opening (Fig. :Wl ). 011 rnking the tumor in the hand it 
will be found to be light, am! on passing the fingers over its surface it will be folt smooth 
and uniform. l?Juctuation will also reudily be dl'tectcd on the slig:htest and most delicate 
palpation. The po!iition of !lie testicle 8hould then be looked for a.ncl made out i its natural 

~~~:r~!~~ns~:7~~,·~·l~l~tlli~;t:~·1i·~1~inn~~ai1::l~;~~~etl1~~~1 ~1~1~~~ ~~,:;~·\\~ ~\~~~i~;~)!l1~~ g~~·,~;1 is~~~l~~I;~~~: 
the testicle muy be in front of or bcJc,,,. tht 1umor. TJ1c best test of its prt-sence is afforded 

~;cJJ~f X~i~tI~t~\·~:~~·~;t~.~::~~~ll~~~~~~~~\i~~~t~fo::i:~;:'.~?~f i.:~~::~{?;;1~~~:~~~;{~1 
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in ca!'es of hydrocele in which the fluid is thick, bloody, or opat1nc, nor wl1cn the walls of 
the rn~inal tumor Jun·e bc('ome 1hickenecl by fibrinous dcpo.:~it. 

lL ~hould be added,, tlrnt for this translucency to be well ob::;ened, the integuments of 
the Sl-rotum shou ld be firmly stretched over the scrotal enlargement. 

The tumor is generally described as being of' a reguhu· and pyriform shape, but this 
condition is Yery variable, since the shape of the swelling depends upon the opennes~ of 
the tubular peritoneal membrane of the cord and the connection which exists between 1he 
surfaces of the tunica rnginalis testis and tunica rnginalis scroti. " "hen the canal has 
clo::;ed and withered down to the body of the testis, the swelling will be more or le:;s 
globular; aml thl! higher tht! point of closure of the rnginal peritoneal me towards the 
internal ring, the more pyrnmidal will the watny swelling ncces~arily become. Jf' adht:
sions exi::it between the two layers of serous membrane at the lowe1· portion of the testis, 
the hydrocele will appear to be at the upper part; and, when the natural con traction be
tween the tunica vaginalis of the cord and of the testicle is not completed (Fig. 263), an 
irregular or tl\'en hom-glass contraction may make i1g appearance-the outline of a hy<lro
cele depend ing much upon the anatomical conditions of the part in which it is situated, 

f~~~lnt~:.~~fi1~1;1 ~~g~~:1t ~1~::~gi~: ~~·1Wc~!~1~~~;.h1~~v~h:e~l~11it~~\!(i~0~et~~u~~c~1~!~1~~n:f~~1 ~01 ~~~~~t;::;j 
up the cord , alt hough in adults it is not uncommon. 

llydrocde occurs at all ages, but it is somewhat common at birth and middle age, and 

~~ ~~g~~~:tfsl'~~~~,;~~or1~1:it;1~~·~:~;. apbe~.\~ 1~~ ~n~~:;;!d~: ~~~c~if?n1, t~1~.~:~:n~~o 0~~~~i~e~1 ~~i~1111~ 
right, ·IA on the left side, and G were double; wLilc out of 117, my own cases, consecu
ti\·ely observed in which tlw::-e facts were noted, 41 occurred on the right sidt!, 6:2 on the 
left. and 14 were double, results coinciding with the opinions of Yelpeau, Gcrdy, ant! 
others. 

By way of summary it may be said, a chronic vaginal hydrocele appears as a painless 
enlargement of tbe testicle, of slow and unequal growth, anti of \'ar'.able size, with a 
smooth and uniform surfacf' 1 and more or less tense and fluctmuing feel. It is i1wariably 
mornble within the 8crotum, and, as a mle, appears to be distinct from any abdominal 
connections. The presence of the testis within the swellj ng can gener;dly be made out 
by the testicular pain, wl1ich is produr.ed by pressure al its posterior and upper portion. if 
the tumor be large, and n.l its lower if small; or Ly the absence of translucency at onu 
spol-til e tumor, a~ a rule. trnnsmitting light when it::; scrotal CO\'Cri ngs have been well 
stretched. It has a tcudency to remain tranquil for many years, and by age sim ply 
increase::; in size. It occa8ionally grows to t:!normous c.limen::iion.s, wlicn the penis may 
become buried withi11 the swelling; but never proves dangerous to li fo. lt causes pain 
and requires treatment mainl.v from mechanical causes. 

Hydrocele of the cord.-It has been already briefly explained how n hyclrocele of 
the cord may be produced, and under what circumstances it may appear as a diffused or a 
so-cilllecl encysted tumor. It has likewioe been shown, how these two conditions are but 
modifications of the same disease, the diffuseness or isolation of' the attt:ctions being 
dt:termined by the adhesion, or more or less complete closure of the vaginal process ot' 
peritont.>um as it passes downwards into the scrotum. Thus, a congenital !1ydrocele of the 
cord will be present, when, from a want of closure at the abdominal oritice of the rng:inal 
peritoneal process, serous fluid can gravitate downwards as far a.s tht: external ring, where 
the canal is obliterated; and a dijfi1sed hydrocele of the cord will be ~uic.l to exist when, 
e ither at nn early or late period of life, serous fluid collects in the ,·aginal proce5s closed 
at the internal ring and betwet!n it and the external ring or upper portion of 1he tc~tis; 
while in a third class of cases :m enC.'JSted liydrocele of the cord may appear as a sm:\ll 

~;~.~e:~ ~~; o~~· t~~:~u1~o i~1~ ~:l i~~~~~~1s:!~~ed1 ~~~itL~~~·~1a~~11~~ ~~!~:~e~~~~rn~;i.~!:d i~/~tl:1~~~.~ 
complete closure of' the vaginal peritoneal process, and the limited space into which the 
effusion has ta ken place. 

Lluder all these condiLions, however, the pathology of the affection is the same, arn l 
the symptoms indicating its presence vary only accorJing to the size and tension ot' ~he 

~'ai~hw1~1i:J;1~~1t1~:~~~~ ~~~-i~~1i c~jlC {i;dtrl~~e~~'\~~11t~:lc~~1::~~ ~~Htl~i~~~ ~\ c~~~~n~~;:1i~~1~01:111~~;~~ 

~;!~! :~:~·1:~~i{l~~~Yi~~g;i~r:if :\~~!\~:i:~111::~:~r:~~~~~~:i~E::·:.~~·:~~~~'.~~-:~{~J';\~~::;~~ 
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In the cliffu;;ecl hnlrocl'lc of the card, this diMppearanct' of the SW('lling by rest or 
prc!l.surc will 1101 take place, for in ~mch, the opening of the rnginal pro<·e~s will haq: 

closed naturally. The tumor will thus appear a~ a 

r __:: 

3

i: ---~ ;;~~?1· F.::~:::~;~~r·:::·~;~i:~E'. l~,:;~:~:~~~~:a'~·~i~~ 
f stance., may appear translncent, IL will, moreo\'cr, 

on any traction of the testicle, be found mo,•able, 
ii' and painful in proportion to the amount of tension of 

the cyst 01· of the inflammatory action. 
Jn the more localized or app:trenlly cystic hydro-

cele of rhe cord, the same symptoms will present 

f themselves. The tumor will be more isolated, proh
:~bly more movable nn<l more tense, and it will be 
rt>adily acted on also by any traction on the testis. It 

E"Y'"' by'""'' or"""'' ;:~!J1:~~,~~1~'~;::!~i:~~:~r :~::T~:"!i~::~:iii.~~~ 
distinct morbid growth; but the diagnosis of the case ought not to be difficult when can~ 
is observed. Fig. 3i7 well illuslrates the ordinary appearance of' the affection. 

TREAT)lENT OF TJIE YAGJ!\,\.L IIYDROCELE OF TllE TEST!S.-ln the congenital liydro
cele of young life, surgical treatment should b~ Yery simple, for the disense as a rule 
readily disappears with age and increa<:.ing strength. A little cold lotion applied to the 
part, such as a ~olution of the hydroclilorate of ammonia and tonic medicine, is frequently 
sufficient to effect a cure; for, as 1 ham already stated, the effusion into the Yaginal sac 
in these instances seems to be often of a pa;;;si\'e nature. The hydroccle found in infancy 
is 1101, however, always of the congenital form; as a hydrocele may exist in an infant in 
\\ hich th<'re is no communication with the peritoneal abdominal c~n-ity through the neck 
of the vaginal procc~~, and, under these circumstances, a different treatment may be 
required. Cold lotions aud tonics may be of use, and certainly should be primarily em
ployed; yet in mnny instances, the tn•atment will fail to cure thL• case. .Acupuncture 
may be then t.mployNl, and the fluid allowed to escape into the cellular tissue around the 
sac, wl1en it may be altogether remorncl by abso rption ; but this trt:atment is not as a rule 
satisfactory, it being exceptional for a. permanent recovery to be secured by such means, 
and I am dispo~ed to think it better practice to draw off tlie fluid by means of a fine 
trocar and cnnula, and to excite some fresh action in the membrane lining the tunica 
,·aginalis by st irring it up with the end of' the canula. This practice bas been very sue. 
ccRsful in my Pxperience. 

'l'!te treatment or 1:aginal llydrocele in the ad1ilt. 
Jn early examples, when the hydrocelc is sti ll small, and consequently of little incon

Yenience, it is well, pcrlrnps, to lea,·e it alone, for unless it causes anxiety to the patient, 
or proYes troublc:,;ome or incoll\·enient from its size, there is no necessity for inte1ferencc. 
Jn very old people it is as well not to interfere, unless a strong necessity exists. as slough
ing of the scrotum, suppuration of the sac, and other bad results, occasionally occur in 
these cases from slight causes. It must be added, that the feelings of the patient as to 
the amount of pain and incom·enicnce are the best guide to interference, very slight 
enlargement causing as much pain in some patients as a greater incrt"ase in others. If, 
then, some treatment be demanded, simple tapping should be pcrlOrmed as a primary 
measure, the fluid being clmwn off by means of a moderate-sized trocar and canula. In 
lloing this, some car~ is 1wcessary, although the operation is really simple, as difficulties 
are often mude by the operator, while dangers result from want of caution . 

ON T111-: TAPPING 01'' A Ilronocr.LE. 

As a point of primary importance, the true position of the testicle should be defined. 
In the majority or ra~es it will be found at the posterior part of the tumor nnd towards 
its lower pnrt, unless the hydrocele be \'ery large. At times, howe,·er, as has been obsenell, 
it will be found in front from a cong1m itul malposition, ns well ns in certain other cru:es 
which a.re clilficult to explain . The true position of the glnnd ran generally be made out 
by manipulation, nn<l fur1her by want of tnrnsluct>ncy in the tumor at 1hc part it occupic!:I. 
Ha,·ing made out 10 a fair C('rtainty the po:5ition of the testis, the tumor should be rnken 
in the left ha.n<l nn<l grasped firmly at its neck-the surgeon rn.king cure nt the same time 
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to stretrh the integument well O\·cr the cyst, and to rendrr ih w:ill trnse :ind unyieldinCJ' 

~l~~i;·b!7~{kenr~·~etl~~o~~~·l1~·il~~:1~:~~l~1~~ti~~~e c~\~1~~~~11~1~·~:~gl1\',:~~1,t~~,\~~;l~~j;r~;-'~1~~~~~:ss~~~~~ 
inch from the extremity of the canula, while the front of the thumb rc::;t::; on its flange. 

Fw . 3i8. 

Ta.ppin:;a hydrocele. 

The object of this po;;;ition of the finp;er is to pren:~nt the inMrumc•nt :;?Oing in too far with 
n rm.;h, and th('l'(·hy C'llllang('ring the tt=::>licle; and that or the thumb to pre,:s home the 
canula a!; the trocar i:- being withdrawn. Tl1e tumor should be pun<'tured at its lower 
parl 1 care being taken to a\'oid any large \·ein, and the Huid allowed 10 run out. Having 
completely emptied the ryst, the punctured integument ~houhl be firmly held rmcl nipped 
up with the thumb and ting-er of the left hand, an1l the ranula withdrawn, a little cold air 
or tlie irritation of the fi1!ger generally "ausing :-ufllcicnt contraction of till' clartos to close 
the wound and prenmting hemorrhage .or any further e ... (·ape of the r(•maining fluid. A 
piece of lint, howe,·er, may be applied O\'Cr the puncture for the pnrro::iC of clcanlineiss 
and to prennt friction. 

In ('ertain example,; of this 1lisea.se in the adult, I han~ been indm•<'d to stir up the cyst 
a,:. I ha\"C described in the hy<lrocele of the young, anti have met with some success. In 
no instance has any C\' il con~cqucnce rei:;ultcd from I.he practict•, and in i:;<~\·eral, acme Jias 
taken place, evidently from inflammation. ] would ach'is1• this practice to be confined, 
hewenr, to young adult s. As a palliatiYe practice it j,<; sc:llTl'ly 11 eces~ary lo recomme11cl 
n.ny other than that dc::;nibed, as it is simple, more cllicacio11s than any other, n.n<l not 
more dang('l'ou;;. Acupuncture has been a,(h·iscd, but it has no pratti<'al adn~nrage oYer 
the simple lapping, anti it is certainly less successful in its result. In exceptional cases it 
may))(• good, particularly in :mch a case as i\lr. Curling ha~ described on the authority of 
l\lr. Luke , of a gentleman who was aboul lo proceed 10 a part of the world where surgical 
ad,·iee rou ld nol he sc<:urNI, and where the patient conhl then perform this simple operation 
on him..;elf. I luwe even known a p:itient to tap hilll'(•lf. 

in~~~l~,r~~~i~df;:~. l~~~~:S \~~1il~~~1~~p;~~~'.:\ ~~~1l~~~i~~11~ei~1 f:;~~l~~:t~,:~n;1;;t~c~1~ptJ;:~~n\~~~~~:l ~:j~fe~I~ 
found to \'ary from rime to time. In the young and midtlle-ag-eil adult, when the general 
health i~ sound and a return of the effusion has taken pia(•e, unle~s any personal objec
tion shou ld be mat.le, ii is generally achii':able to adopt some plan for a more permanent 
cure. Jn old men it is the soundest pmctiC'e to rei't .-.ati~tied with the p:llliati,·e treatment; 
and in such the radical cure should be proposed only in exception:il cases . 

'l'reatment of 11.'Jrlrocele of the cord.-Th e principh:~ of treatment which ha.,·e been 
1aid down in cases of liydrocele of the testis are likcwi~e applicable to tlw~e of hydroct:lc 
of the cord, their :ipplication requiring only such modilicaLions a~ m:ty be demanded by 
the altered position of the affection. Jn the congenital hydrocele, no special 1rcauncnt is 
required. becnuse, as st rength comes to the chi ld , the fluid proLably will be rcah80l'becl, 

:~~\ 1 1;:~l\1~~ ~; 1i~::~<~~1l~j· t~;1~\~1s0~1~~~:dw~~hg~~,1~~~~~ .. e3y~~i~j~he cure, a1al cold lotion applied 

Jn I.lie dfjfilsed or enc,11sted hydrocele ol' the c hild or adult, more acti\'e treatment is 

~::~i~~;·i~r;J~.~'.:f :~
1

.~.i~;;;~~~~~{~
0

~' ;1~-~~'.~~::;:~!;; i'.:1;~!:'.~~c~~i·;~fr·'.~~~'.~:~:i~~p\::~i;:~:.:;~;: 
alone. -\\.hen, howe\'cr, pain or inconvenience is cxp<•riencctl, somt:!thing must be clone, 
a.ml no doubt the bt:sL practice is to e\'acuate the fluid. 111 ~mall, ten~c, encystt!d hydro· 

~;1~t~;ct~1;~~l:~~~:,~~f c~;n~i~~ci1~a~::go~~~·a~~~ ~r ~~c~~~u:i~i~~~~11'.; ~,l'11:~:1~~nl~;1:0~;~:~ tn~~:;~tpi~~ 
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may be don<' with any needle, but tho>:e employed for cataract are probably the be;;:.t, and 
!?-Hera.I opening~ should be made. Tapping may be employed a~ in any other ca ..... e of 
ordinary hytlrocclc. I ha\'C used on several occasioni; with !-illCCe.;:;; the radicnl cure by 
inj<•ction. and horn nor met wi1h any bad results. When this treatment fail'i trnd further 
measures arc demanded, as a last resource an incision into the cyo;t may Le made. 

Ox THE RADICAL CrRE 01" IlnnwcELE. 

It is not ncccs.;nr_v to re,·icw Hll the rnrious plans whit'h have been and are now em
ployt•d for the pl'rmanrnt cure of a hydrocele of the tunicn va_!.{i 1mlis. l t will be more to 
the purpose to ghl' die line of practice which is most sucre.;sful and which at the same 
time is ,-ery simple, viz., the injection of the l'yst with a !Zolutio11 of iodine. lt is perhaps 
not n. question of much importnnce whethf'r the fluid should he l'Oncentrated or diluted, or 
whether it should be permnnently l1•ft in the cyst or withdrnwn nfrcr a fow minutes ham 
Leen nllowcd for it to act upon the secre ting smface, such minor 11ifff>renccs may be left to 
the foncy of' the operator. 1\Iy own judg-ment lcan!Z towards the prncticc of injecting a 
mixture of a draehm or more of tlu· compound tinc!ure of iodine with double the quantity 
of" water, and allowing it to remain, care being: taken that thr canula. is previously well 
push<'C1 home into the cyst, nod that no iodine solution is allowed to es<·apc into the <'ellular 
tissue outside tlic ~nc. By this practice, a radical cur(• i:i; almo!;.t certain to be secured, 
and only exceptionally does any failure or e\·il result follow. If the latter occur, it is 
genernlly rlue to the fact. that a hydrocele hns been injetted wh<'n some inflammation of 
the testicle coexists, and from which it has b<•cn proclucrtl. Jn all examples of hy<lro
tl•stiti,;1 the practice of injection must be looked upon as injurions, and is treating the 
result of a disca-;c, and not the disease itself, the eflh:r, antl not the cause. I do not pro
pose to enlarge upon the other forms of treatment whith lm\"e been employed, such as 
incision, cau1'tic 1 or C\'C' ll setons; since the practice I ha\"e advo{'atecl is so simple and ~uc
Cl'!:isful no;; to surpa~s all others. " pi1hin the la.:5t two yenrs where the iOlline has failed I 
Jiaq~ 11sccl wal'm water ns an injection. Jr answered well, hut set up more inflammatory 
att ion tlrnn the iodine, i1ldced, in se\"eral case~, it excited suppuration . Some of the 
Dublin surgeons spenk highly of the practice of introdu<'iug into the ~ac of the tunica 
rnginalis a g:rain or more of the biniodide of mercury made into a pnste with some grease, 
:rnd I have followed thi s practice in some cases witll ad\"antage. I prefor, however, the 
iodine treatnwnt. 

Os E:s-CY::iTED IIYDHOCELI~ OP THE TESTIS. 

On examining the tes:;t is or the adult after death, it is by no means an uncommon occur
rencl' to meet with small cysts connected with the epididymis. The"-e may be singlr or 
multiph•. and, in many instances, are very numerous. They are generally more or le~s 
peclunl'11latccl, and a!' a rule, are connerted with the upper portion of the epididymis, and 
tilled with a c lear watery fluid which contains in certain <':L,es ::-ome granule~. • 

The pathology of the formation of these cysts is ~omcwlmt difficult to understand. and, 
surgically, i~ of ~mall importance, since they seldom, if e,·cr, h<·comc of sufficient size to 
cause inconvenience, or to require any operative interference; indcc<l, they are rarely 
diagnosed during life, and are only disco,·cred on posl-mortem <li,.5ection. 

Another kind of eyst is ocl':L11oionally met with {'onnected with the testi!•, and in clo!'le 
contact, if not a"'soci:.l.ted, with the epididymis. lt h:t.!' been clc~cribed as the encysted 
hydrocelc. Jt ~prings from the same part as the 1'-maller cy~t, Lut grows to much larger 
dimensiont<, and ~cnerally contain!;. a. \"Cry difforcnt kind of fluid . lls or igin is as obscure 
:\s the fornwr. Jt. cnlaq;cs ,·ery slowly, does not gi,•e rise to any pain, nor produ<'CS any 
incon\"C.·nienee othC'I" than th:.ti caused by it~ si~e. It seldom requires treatment in its 
early stagt>, and, a8 a rnle, many year;;:; are allowed to pal's before interference is demanded, 
the tumors fr<'CjU('lltly den1loping for twenty ye:u-s 01· more before ad vie<• is sought. Tlwsc 
l'a.;t>s arc by no mc:rns so common as the ordinary \'agim\.l hydrocele-not more than .5 
per cent. of the ca.;es or hydrocelc being of this kind. 

A cyst is OC'{'a-;ionally developed between the tunica albup:inca of the testis and the 
tunica n1gina.lis te!'-ti~. the p:1thology of which being \"try obs('l1 re. Mr. S. Osborne sug
gt·sl8, and I think with good rea,.on, that this is mert!ly an en lnrgement of the corpus or 
hydntid of )lorgaA"ni-a constant structure, exi:,-;ting a'i a pedunculated rns iclc situated 
Letween the summit of 1he globus major an<l the body of' the tcsti('le, between the vi~ceral 
htyer of the tunica n1ginalis and the tunica albuginea ('St. Thomas':; llospital Ueports,' 
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18i I). Ca~es of thi8 kind are describ<'d by Curling and Ilutchin~on. Guy's )fu~eum 
contains a !Oipecimen. I know of 1lo means of diagno~ing their existence. The"ir tr('atment 
would !Jc similar to 1ha1of01her cysts. 

Symptoms and dia,qnosis.-ln an early ~tage of encysted hydrocele tl1e diagnosis is not 
diflicult, as the cyi;t uii11ally appears as a kind of IJutMinp; of the te.;;til'i or rather of the 

~1L~)~~rr, ~~~~.i~ 1~1· ~~s~11~1 t~~~;!!~i~n~i~;1 :~:c~e:~7,:i~ i1 

1 ~~)1;:~~ ~~Z~1;1!i.\i·, o~n~;ei 1; 1 1~~,,~~~:t ~:~~~t11 ~~1:! 
~:111~~·1t::lrc~~ii:~~:-~~:l IJ:~n '!~~ s~~~.\1 O~~:~~~o!:~:,lj.~:1:::; :~~: ~~~:~c~1~~~11~~d, when as large :\S the 

~::::~::~:::If E~.:~0~::1'.·i~~~:::~~~17~~2~,:~. :l~~~~E~~~i~~ Ii~~~"~s~~ :.~~::,!~:~~,:~ ;~1:~1~! 
8urgeon, in all probability, will di.:;cover tluit its i1wrease has been extremely slow, twenty 
years or more often inll'rn:ning before the cy~t attains anything like a large size; these 
cncygt('(l hydroceles prob!\hly never growing so fast nor acquiring such dimensions as the 
more common vagi1rnl 1-1peciC:!~. 

The next feature ckmanding attention in the development of' these cysts is their shape 
and oulline1 which are oft('n rallwr striking-. They nc,·cr in their early stage, and rarely 
at nny time a~sume the appearance of ordinary \'Hginal hydrocele, and almost always main
tain a globular outli1w. 

The position of the testis in its relation to the cyst next claims attention, nnd a marked 
difference exists betW{'Cll the encysted anti the vaginal hydrocele. In the latter, as a rule, 
it is to be found nt th(' postt•rior part of the sac-when thr tumor is small towards its lower, 
when lar~e towar<ls its upper part. In the form('r, or encysted, it is to be found in front, 
al one side, or below, and rarely at the posterior part. The reason for this is ea;;;ily 
cxplain<'cl. The cyst is usually connected with the epidiclymis which nonnaity lies at the 
posterior part of the gland. 

The nature of the l'ystic contents differs n.l!'io in many points from the fluitl of a vaginal 
hydroeelc, :rnd is very characteristic. ln the t'agi11al hydrocele the fluid ha.s been de
scribed aR being ~enerally clear, like the serum of' the blood, more or lc:;s albuminou::. of 
a straw color, and, at tinH's, Rpont:rneously coa_gulahle, blood ancl cholesterin being also 
occa.;;ional elemenrs. In the tluid of an enrysted liyclrocele, none of these elements are 
genC:!rally present; but, m1 a rule, is a limpid. slightly :;;aline liquid, mon:~ or less watery 
or opalc!'lcenl, a,; if mixed with milk, always con1aining some granules in sui;;pension, and 
frequt•ntly spermatozoa. Cystic liydrocele dilfors from the vaginal in the slowness of its 
growth, its globular outline, the anterior position of the testicle, and t.he nature of its 
cystic contents. 

The origin of the spermatozoa in the1-1e cpts is a point of peculiar inl('rcst, rind has 
bet'n a liispuied point wit.Ii pmhologists for many )'('ars. .:\fr. Curling's in,·e:;tigations on 
this subject haxe pro,,ed, that in some instances, their presence is C(>rta.inly due to the 
rupture of one of the 1-1permatie tubes which pa~s onr and are in close connection with 
the wa\lf;; of the cyst-this rupture taking place g('nernlly from an injury, and being 
indicarcd by some rapid increa<;e in the size of 1.hr cy:-;t. l\fr. Curling has shown that this 
history was given in scvt•ral of the cases in which spermatozoa were fountl, and in some 
he waR even able to d<'moustrate a. dif'linct communication between the cyst and the 
spermatic tube. The following ca.se tends to support his viewf'. Hobert P-, ~cl. 60, 
came under my care, at Guy'~ Hospital, on Dl·cember 28th, 1863, with an ency.:;ted 
hyclroC<·le of the left testicle of twenty years' )!rowth. The increai'e had been very slow 
until the last month, when the tumor had doubled its normal 1-1ize, thi~ rapid f!l'Owlh 
having followed an injury produced by a f:ill. "'hen first under my ohsen·ation, the 
scrotum contained an irrl•gular cystic tumor on its left side, e,·idcntly made up of sevt:r::i.l 

~~~2~~;~t:Jt~i:~r~: i1~~.~~~~i1t ii~~2;£~i 
but in this the fluid was quit.e watery. The first two contained an abundance of sper
matozoa, while the third did not coutain any. A gootl rcco,·ery took place. 

'T/1e treatment of e11rysted liydrocele.-llowen•r itercsting the two forms of hydrocele 
whiC'h we have just heen eon'<idering may be, both in their p:llhology and in their points 
of diffl>rcnce, the treatment in the two ca~(·s is practically nlik('. " Then anything is 
re<iuired to be done, i;imple tapping may sutlice, and, as a primary measure, it should 
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always be preferred ; hut, should the radical cure be r<>quiretl. the injection of iodin~ mny 
he carried out. The slow growth of these cy!:l-t!', howe\"t:r, an<l the equally ~ low re-collec
tion of thC'ir contentR, after .tapping. are points which indicate the propriety of adoptiug 
the palliative treatment in the majority of cases. 

01i tlie spontaneous disappearance of a raginal l1ydrocele, with a case.-It is well 
known that in children, hydroceles, as a rule, disappear spontaneous !~· with little or no 
treatment, hut in adults !l.uch a result is most um·ommon. l\k!-;;r!i. J>ou 1 Curling1 and 
Sir B. Brodie rclnte ca:-es of this kind, and attempt 10 explain the proccs:o:: by which :;uch 
a reco,·ery lakes phtcc with more or Jess success. A siugle insLance of the kind ha.:i 
pm~sed under my hands for treatment. 

Charles C-, xt. G...f, came to Guy's IIospilal on .Jan. 29th, 18G3, with a hydrocc1c 
of the left tcsti,.., the size of a cocoa-nut. lt had been of two years' standing, and been 
tapped six timtis, haxing been under my care on cuch occ:~ion. lie came under my 
notice at this date, when I was about to leave tlie ho1;;;pital, and I did no more than 
l'Xamine the parts which were tense and painful, telling the patient to return to me in the 
rnurse of a few days to be rel ieved. " ' hen he came the followinfr wct•k, all indication of 
:swelling had completely dis:\ppeared, the man a<o;suring me that he had ~one to bt<l the 
night of' the s~'concl day Lefore his ,·isit with a large l.umor, and that when he awoke it 
had disappeared. lie added also that on the followiug morning he had passed a large 
c1uantity of thin urine. The patient w;_ts a steady man aml a witlower, and tol<l his tale 
"ith all the nppearance of truth an<l with some astoni:dllncnt. Jn three momhs the flui<l 
Imel re.collected, when he was tapped. I will not ~ittempt an explanatiou of this case. 

H.IEMATOCELE . 

.As the lcrm "hy«lrocele" is applied to the effu;;.ion of i::ero11s fluid into the sac of the 
tnnica 'agina\is and of its rnbular prolongation upwards to the internal ring, as well as 
into the cysts which have been al rPady described a.:; being connected with the te:=iti~. w 
the term ' 1 ha•mntocele" is employed to designate an effusion of blood into the same parts. 
" "ethushavc-

A i·aginal and :m enrysted hrematocele of the testis. 
A diffused nud an euc.IJSled hrernatocele of the c01·d. 
ll renn\toct:lc may occu r in nn organ which had not previoui;:;ly shown any symptom of 

disease, or, it may be, associated with a hydroccle. It may appear spontaneously without 
an injury, or as the resnlt of a blow, strai n1 or the tapping of a hydroccle. It may n.ttnck 
patients at any period of life, and in certain rnrn cm:cs at a very early age, e ' 'en in infancy. 
l have the records of a case in which it was said to ham made its appearance at two 
years of age. 

In the notes of my ca~es various cam•es have been assip:ne1l for its production. Jn 
more thau one instance "it appeared gradually without any known cause." Jn another 
"it occurred when hard at work pushing a wheelbarrow, :something givin_g- wa.y with a 
!'nap." Jn the majority it came on as an immediate l"Oll"CCJUCnce of a blow, and in 
several as the result of the tapping of a hydrocele, In all, howe\·er1 the result was the 
snme-a more or lc!ios rapid formation of a tumor in tlu~ position or neighborhood of the 
testicle. 

Symptoms and diagnosis.-The symptom!' of a hrematoe<•lc which has madP its appear· 
ance without any injury or a!'signecl cause are n:ry obscur(', and are pretty well summed 
up in the prominent one of a gradual and uniform tnl:w~ement of the orp;an. The swell . 
ing will rnry in shape as in a hydrocclc. but, like it al~. may present :l more or less 
pyriform outline. The testicle will always, in th<' vaginal ha~matocele (on C<U-cful ma.nip· 
ulation being made), be detected somewhere in the sac, a nd usually at its posterior and 
lower part, the peculiar testicular sensation b(•ing produeed by slight pressure. 

'Vhen caused by a sudden strain or injury, the cnhirgemcnt will be more sudden as 
well as rnpiU, and be found to follow close upon the n:ccipt of" the arcitlc11t , while the 
rupture of' the bloodvesRcl may be announced by the senf;ation of a sudden snap or giYing 
way. 

The local symptoms are simila.r to those already described. 
The tumor, on its lin;t appearance. may be !'omewhat soft and obscure, or clear fluetua· 

tion may be detec1ecl in it; Out if much time be allowed to pa, ... s before coming under 
obserrntioni t!1is fluctuation will not, in all probability be made out, for tht• effused blood 
rapidly coaguhttes, aucl gives rise to the sen1;;;ation of a !oiOlid growth. The sac of the 
hrematocele, whether tunica rnginalis or cy~t, rapidly alters in character an<l becomes 
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exte111 of half an inch. 

'nlCn a ha.'m:~toccle has followed upon a hydrocPlc, there will usually be a sudrlen 
enl~irgl'ment. of the part after the strain or injm'_r 1 accomp:mied with more or Je:;;s pain, 
this pain apparenLly depending upon the amount. of di,.1c11sion IO whi{'h the cy~t has been 
suhjected. Jf it. follows the operation of ti~pping, it will, as a rtile, be n·cognizeJ. by 1he 
e:;cap<.· of more or less blood or bloody fluid at the time of opNn1ion

1 and the rapid rt'fill
in:z of tlie hydrocclc sac or cyst wi1h a more solid anrl 011aque material. 

::;'~/~~~j:i}l~~~1~:g::~~~)~~7i~~~~~li~~,;~~~~ff i~i:i~~,.;~?~:,~:~;f;. f 1'.:::\~~if f ~i~::·:: 
tense, and 1w11-trnm;p:ntnt tumor, with an indistinct scn,.ation of fluctuation, but with 
distinct C\'iclcnce of' tcst.icul:\r pain on pressure. It. may be n<.·companied with pain during 
the early period of' tl1e affoction from the distension of the cyst, Out not at a later date, or 

ft 1~~~)~:l~J~l~::~~~1 i~f s:~ff~1n~:~~~~~~1~0:;11~7\~ 1~71;~~~::; ~·cs ~~,~~n~en 11~~~~~·.~, 1~~a~~; )~~!~:~~:~:e e\~ 1i~l~c::~~ 
of suppuration will soon appear, for hrematoceles h:n-e not, as a rule, a tlispo~ition to 
remain quiet like hydrocclcs, but tend to open outwanls by the breaking up of the coagu
lated blood which h:1s l>ccn effused. and the inflammatory procc::-s. 

The ~ymptoms which indicate the presence of a luemalocele of the spermatic cord are 
somewhat similar 10 tho~e already described for vaginal ha-matocdc, the difference in 
locality bein,!.! rcm<>mberP<l . lt is generally produced Ly a blow or strain, as in the ordi
nary ,·a_ginal hxmatocele. lt can Oe diagnosed by the sL1ddc11n<'"S of i1s appearance. or 
the suddenness of the cnlargnl hyclrocele sac, by the opacity of the swt•lling and tendt"ncy 
to consolidation whirh it pos:sesses, also Uy the accompanying C<'ch_ymosis of the parts. 
Cases arc recorded by Bowman, Curlin~, ant! oilicrs, in which this disease obtained 
enormous dimensions, Lut. such examples are n;:ry rare; the aflCction being very 
uncommon. 

On the source of the blood.-A nry common que~tion with 8t.uclcn1s is, as to 
th<> or igin of the blood in these cases of h:cma.toccle, and in 1he spontaneous c~Lc:.es and 
those following a. strai11 or injury with an iipparenlly sound testis, this question is dilllcult 
to answer witlt certainty of accuracy. There can bP littl<' doubt. howe\·er, that. a distinct 
rupture of some of the v1>s,;;els, proba.bly veins, which ram if)' upon the body or the lt.'stis, 
or on the lunica ,·agina.li8, must have Lakcn place. 

""hen O<'currin:z 11pon a hydrocele or after the operation of' t:ipping, it is probably due 

::g,t~~~:~\~~:~:~f ;~;~~:I~~IF?~~~·:i:~jf :~::fi:~~;~,;~~;/:~,SrI l~~:£~~:~~:~~; ~;:~ 
sec~i~~~ T;~:~~~-l~~f~1 ;~:~:~~~:~~ni: ~;:0,~:1~11rn~:~=g~1 ~~~oc0,7.~1~1111~1ica rn~inalis testis, or cord, 

!~I;::~;:.;.i,:~f1i;.~1 ;;~i:~;!;~t~~~~~~::I·~~::~~Ii~'.'~~~i'.:fr~~~~·~:,:i~:"l:;~~i;~\1i'~::~~~;'~~ 
arrest the flow of blood a.nd relie,,e pain . By such m<'an:oi., thf• blood m:~y also be reab
sorbed and all future mischief prevented. Should the blood, ltowC\'Cr, remain fluid for a 

:'.§~:21~~;!~~~x~~;s~~:.f ;~~:~~:.;~~'.~~·:~~~~ 
anti to allow of the sul>:;cqucnt reabsoq>tion of the effused blood. But should S.YC?P-

r.~~~;~~~::~~8]~gii~\~J~~~~~~~~~~~ 
benefit. Jn one misc of only four mon1hs' duration, and 111 another of twenty~nme years, 



G50 ON DISEASES OF TflE TESTrCLE. 

in which thf' tunica ,-ng:inali:;; was at least half an inch thick, and in both, n :?OOd r<'co,·ery 
followed. I need hrmlly add that exci~ion is rarely calkd for in the 1rcat1m·ut of these 
cases, although owing to dilficultit!S in the diagno:"'iR it may occa~ionally ha\'C been hoid 
recour:-;e to. 1 have SC'cn sc,·eral such instance~, but beyond the lo~s of the organ no evil 
rC!>ulted. In old ca<:CS of ha'ni:-Hocele in ag:<:d st1bjt>cl~, the practice.• of excision is prob
ably the be!'l; but in the young and middle-aged it cannot be advised. The treatment of 
hrematocele of the cord is to be conducted on similar principles. 

ON DISEASES OF THE TESTICLE. 

Ox J:o-'LA:\DIATION OF THE TEsT1c1.E. 

Under tliis term Orchitis. most authors have been in the habit of including tl1e inAam
nuuion of two distinct portions of the lt::f'.ticle, and of mixing up the symptoms of the two 
nffcctions to the prevention of n sound and clear understanding of tlte e:.uLject. In this 
chapter I shall attempt to separate the two, and describe inflammation of the epidi<lymis 
as one aff<•ction, and inflammation of the true secreting {!land as another, culling the 
former epididymitis, and the latter orcl1itis. ln ccrlain caf'.C:-<, it is true, Loth structures 
are invoked in the intiammatory action, ancl to this state J shall apply the term testitis; 
the three words accurately indicating the true seat of the malady, and their use, conse
quently, tending to facilitate its better study. 

All ~urg<'ons will be ready to nclmit the distinctnes~ of these two p:\rts, anatomically 
and physiologically. Yiz. the epididymis and the gland . It is as well nlso to acknowledge 
that pathologically they are constantly di\'idcd. and l am certain that, to the student of 
the atlCctions of this oq:!;nn 1 such a di\'ision tendg to a mor<' ready discrimination and 
appreciation of the SC\'ernl dil'eases of the testicle. 

As a. prt•liminary to tlie more special clinical and pathologi(.'rtl conc:idenuion of these 
dic:ea_c:es, the following obf'.cnationc: of Sir J. Paget, as given by Curling, upon the de\.·el 
opmrnt of the c>pididymis nnd testis ma.v be read with interest and advantage. 

Sir J. Paget observes "that, in the normal course of human clen:lopment, the proper 
genital organs arc in either sex de\·elopcd in two distinct piece's, namely, the part for the 
fornrntion of lilf' µ-cnera.tive substance, the testicle or O\":try, and the part for the convey
ance of that substance out of the body, the seminal duct or ovi-duct. The testicle or 
O\·ary, as th<• cnse may l)(' (and in their earliest periods tlwy cannot be distinJ!ui:-;hecl) is 
formed on Ilic inner concave side of the corpm; 'Volffin.num, :wd the seminal or O\'i.duct, 
whic·h i!' origin:llly an i:-<o!nied tube closed at both extn•mitil's, pas::;es along the oulcr 
border of that body from the lew'I of the formntivc or~an above, to the clonca or common 
sinus of the urinary, gt'nital, and digestive sy:-<tems below. The perfection of develop
nwnt is nttained only by the conducting tube ncquiring it~ just connections at once with 
the fornmti\"C organ, and ihrough the medium of the cloaca wilh till' exterior of the body. 
The :.:exual character is first established when, in the mnle, the formnti\·e and conducting 
organs become connected by the de\"eloprnent of intermedinte 111bes which constitute the 
epididymi~; or when, in the fomalc, a simple aperture i~ formNl al the upper extremities 
of the <.'OIHiucting tube, and is placed clo~ely adjacPnt to the formali\·e organ. In both 
sexes alike the lower extremities of the conducting tube:0: first open into the common 
eloal·a, and subc;equcntly, when 1hat cavity is partitioned into bladder and recwm, or 
bladder, \"agina, and rectum, they acquire in each tlwir just conncction:'l, a11d become, in 
the malt•, the pC'rfcct \'a:.:a tleferentia, and, in the female. Fallopian tubes or uterus." 

I will remind the student that the epididymis naturally forms the posterior and outer 
part of' the testicle, and the secreting portion or true gland, tl1e anterior i that the former 
in a perfr•ctly healthy state is ouly indistinctly felt, the va,; deft:'rC'n" on bC'ing traced clown. 
wn.rds from the cord losing itsr•lf as it were in this pnrt. The body of the gland can 
always be made out by its smooth and elastic globular form . 

Ox EPIDIDYMtTtS, OR lNFLA'.\DIATION OF Tll~ SEmNAL DUCT. 

Inflammation of the epiclidymis may be cau:-<ed by some local inguinal injury, or the 
pr<'Ssure of a truss, but Ma rule it is a consccuti\·e affection, and occurs in association 
with gonorrhrea, or as rl1e rC',.ult of some irritation of the prostatic urethra, such as tbe 
preSf.-'ll<'l' of a calculuc:. or tl1e pas:.:age of a. sound or lithotrite. It is due to an exten,:ion 
of inflammation from thl' urethra clown the nB defer('ns to the epidiclymi!':, and is an 
inflammation of the seminal duct and not of the seminal gland. It generally comes on 
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sudd<-nly. mul is nttenllril with considerable pain; a marked en largement of the cpicl idy -

~~~~.~r~;?;~:~~:~~ :::~1\ ~:~ \':~ 1~1~~~1~1~~r;~1i~; /~;:,~l.1i~:~<~o~~~~~;~~~:!:::~~:i b;Ls~~i~;s~:~~:r!~~=~ 
of tlJP part, this tcndrrne:-<s being readily trnecnble up the cord. which is occasionally 
swolle n and wclt•matou:;:. It is usually attended with o::dema and reJncss of the scrotum 
0\-er th~ inflamed tube. 

lt ·:~1~~~r~~:,~;g::~~:~1trs0~ ~~:~ci~;i~:1(!i;~~sw;~e1~-~~1;c~~>l~;\~:;~!1. i~~i~~:~ ,!~;1~1~ 1~:~~fi~~~J t~r:1~:~ 
sp<•c•inl part, the cpididymis appcari n,g of a boat or trun ('nft.•d half-moon s lwpe, holding 
the body of the testitl e in it s t·oncM·ity . The low<'r port ion of' thiR body is usually the 
mo~ t enlar,!?ed. being compo.'ied of the gre:itcr number of tli e conrnlutions of the tubes, 
and consequcntl.Y C'on:ainin~ more connccti\·e ti ssue. s ince it is from tlie infiltration with 
inflammatory cffo'>ion of thi s con necti\·e tiRrs ue around the inflamed seminal duct th:lt thi.s 
enbrgeml"nt is produ<"cd. 

Till" affoc tion gC"ncrally is acute, comes on snddenly, nm!:'\ n. mpid cour:;c, and is accom
panied in most patient s by soinc constitutional disturbance. ln some subjec ts thi s is \'Cry 
sen•re. while in others ii is of a milde r description, the s lmrpncss of' the inflammation aJ)d 
th<' peculiarity of the patients influenc ing- the sernrity. 

ll is at times, however, compliC'atecl witli other conditions, such a3 an inflammation of the 
true senctiu~ portion of the test icle, but this complication in\'ariably occms as a secon
dary symptom, and is prorluccd by the direct ex tengion of Ilic di ~<:ase from the semi nal 
duct to the glan<l. I have never sePn a ~enuinc orchiti:; or inflam mation of the seminal 
giant! as a rc~ult of gonorrh~a, exc<'pt as an extension of the inflammation from the cpi
didymis1 and it is in quite ex<'cptional examples of thi s affl-clion that the body of the 
testicle i ~ ever i1nolHcl. 

When the gland it self is inflamed, the diagnosis is n;>a1lily made, the e nlargement ancl 
grC'at tc111lerne.o;;s of 1hc part clea rly indicating what is tlw nrnller . The whole organ pre
sent,; an expanded but flatt ened a.speC't, the swelling of the ('pi did ymiii po:;;teriorl y, and of 
the hody of the testis anteriorly producing this pC>cu liar lat era lly flatte1wd outline. The 
two inflanwd parts will, however, be always felt di st inc l from each other, and can be 
readily distin,gui~hed. There i . .;; 1 howc,·er, a seC'ond complication of epididymitis, more 
common than that just dcscriUed, which is, the cfll1iiion of fluid into the tunica vaginalis 
01· t.lie procluction of' an acute hyclrocelc, anti [am di1'pOSl'd to think , that it is this nppa
rent swelling of the organ which has ~ivrn ri se to the mi ::: t:ikcn idea, tliat true testiti s is n. 
common affCction after gonorrhooa. The e nlargc me11t of tli e organ from such a condition 
is. however. vny diffC>r<'nl from that a.lremly described as due to an inflamed gland. Jt 
is more globular, te nse, and ebstic; it is ce rtainly l'qually painful wit Ii that atfoelion, but 
its true nature can be readily made out by its tran::-lucency, anti the presence of fluctuation 

~~sp~ p~11!0::; n ic
1
:: ~.:l~:~a:·i:~l~~~l~t· ;~1~1 i;~~~~·~,~~n;~~~:a.~~,:~~~1i~~:~~: 1:~~:~1~:.::1~~:1 ~~e G~1~~i1~!;; ~ 

as gin!n by Curling:, who ass<'nts to its souudness, seem!i; most satisfactory, since it is 
certainly borne out by clinical obsen'ation. _I le says 11 when the e.uh,:;erous cellular tis .. ue, 
which always participale1' in the inflammation of a scrou~ me mbrane, penetrates into the 

~~1t1e::.~~1~f1 ~~~ ~~~~i'iui~u~P~~~:~s ~ r~~~J-i~:~1~n:l:i~~oi~11~1~11:~i~~~~~~~C~ll:~~~~~~l~;1~~;:~·~.~:;~ ~~~1o~f 
the cellular tissuf.', 1l1e extension of' inflammalion inwards i~ Cl)('ckecl. Thus, in the case 
of the inflamed tuniC'a vagin:\lis, the cellular ti~sue read ily tran~mitted the morbid aet ion 

~~ <~l1~11~~i~~<:;;:1~;~; ~~: t~~c~11~1i1~~,~~~t~7,i1~~~<:11~~1~~~i~~1:pr~f~·e~:,~~~~ l 1~.rl~~:~~If! t~~c~~!l\ic~~: 
injl•e tion , the I.Jody of the ~hnd is rarely found to s uff~r . On the other hand, the cpidicly
mi .'i is seldom atl:lckc<l with inflammation without the cli sca!-le bci11g quickly propaf!:ated 

ir:b~~!.:: \::,:~!:~"~;~~;i~~;;·~~\ . :;·'i~i:~~:~~ri:~:i.~~-~ ~~:,':~:,~01!::~:~~:;)~~~:::'.';7::y~~~~~~~~~,! 
uncommon for a considerable thi cke ning of the Sl'minal d11 <·B and of their .su rrounding 
cellular ti~s ue to remain for many weeks or e\'en mon1hs. Jn the majority of cases, how-

E~~--;~;.:~l~~~::;l'.''.lo~~e ~l~= ,~::~~'.!.~'.~~e,~!t,~::~:i~;:~~l~~'.:~~~£~:~!:"~,:~:'~:!;:~h~::~!~::~:;~~;~ 
~~~ ~ ee :~ : ~f c~ ;. ,~1 ::' ~;:.~ ;~~ g o;·n ~z~::,1:~~· ~~~;; 1:~1 l~1';·g~;~ :~',~ ~~11 ; ·~~~a;)~~"~, o:~ 1\\1at~~t~:~:~: 1 ~o~l~ y ~ b~~1;'·1~~~ 
bce 11 a tli:.;puted point by pathologists whether this condition ever leads to an atrophy or 
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dt:',.;trurtion of the te.;.fh:le::::, or whether it has any influence upon 1hc true function of the 

irf.:~~~ci 1~ec;~~~~7)~ ~~~il~l;~;1;~~~;1~~ 11tl!~i:1!~~i:~l=r ~~~~::~~·e 1:r;;i::1:et~~~:~1~~ :~~~~~11fl~~;~~~~:~ 
tion. the ret-ult of an epididymitis. In one instance, I witne~~ed intiammation of the 
borly of the tc;;ti::; in a young man who married at a time when he had a marked indura
tion of the epididymis, the result of an attack of inflammation some months Jlre\·iou;;ly. I 
entirely attrilrnted the inflammation in his case to the retention of' seminal secretion from 
the obo::1ruction to the seminal duct the result of' the old cpicli<lymitis, since wP know that 
all duct~ or canals, whf'n surrounded by organized inflammatory products, arc liable to 
oh~truction or stricture, and it is only right to believe, that the spermntic ducts arc obe
<lil•nt to the same law, althou,!?;h this result may not be n·ry common. 

011 the diclum of Sir A. Cooper, it has generally bet->n al'serted 1 lhat the left testis is 
more often attacked in cn.ses of epid idymitis than the right, but )fr. Curling. in hi1S admi
raLle treatise on the tesh:s, clisprornd the truth of this a~sertion omd showed that in 138 
casc>s of this affCction tltc right testis was the seat of the disca~c in 78 examples, the left 
in -J!l, and bo1h glands in 11. l\Iy own figurt-'S- 1 too. hear out the truth of th<:~e conclusions, 
for out of 73 con:;rcutive examples of epitlidymiti:;, 3;; wcrc of' the right organ, 25 of the 
left, 4 doul>IC', while in D the fact was not stated. 1'/te right organ is, therefore, more 
q/len a.Jl'ected t!trin the lejl, while in hydrocelc, the left side is the most frequent scat of 
dbea~c. 

\rith respect to the cause of the disease I took some pains during the ei,!?;ht years I was 
regi"trar at Guy's to find out if the general opinion was correct that the epididymitis 
u.:;ually sn1.>en·ened on the <li!"appt•:.u·ance of the urethral discharg-e, and was relic' eel on its 
rcappeamnce; or. if it could not be traced to any peculiarity in the treatment of tlie gonor
rlum, to any neg-l<·et, or other cause. I have to co11fc,:;~ that I was not uble to connect 
tJw:-;e phenom(•na in any way, a.s the epiclidym itis made its appearance during- all stages of 
the complaint, and under C\1ery kind of condition; when injections were employed, :md 
when ihey were not, when ropaiba and cubebs had been takf"n, and when they had not 
although in !"Ome cases the diminution of the clischarw· and appearance of the epididymitis 
were co incident; but such a result is only consistent with tl1e general rule. that an inflam
mation set up in one part tends to relie,·e an inflammation exi:;ti ng in another, and more 
particubrly in a neighboring ti!::sue. The disease, however, appl'arcd in a majority of 
casC's of neglected gonorrhrea, and in others, in which s1rong injections had becu rl'ck
Jc..::sly employed: but more particularly in Lhe cnchectic and irregularly living patients 
who had been utterly regardless of their affection, and taken no means to keep the testes 
well suspended. 

Treatment of epididymitis.-The treatment of this :.iffeetion must depend upon 
the intensity of the inflammation and the severity of tlie local and conslitutional symptoms 
which it produce:;. Re::;t in the horizontal po:;ture with elevation of the testes 01· enn of 
the pch·is, actiYC purga1h·es, with saline medicines combined in acute cases with tartar 
t"m<"lie or colchiemn wine are a<kantageous; t.he local application of ice. hot poppy fomen
tations, or swathiug the parts in cotton wool, are often suilicient to check the dise:L"e at 
it;; onset, and preHnt its pa.<.:.sing in10 a chronic stage. It is al~o a wi~c me:L<:.ure to ac.lmin. 
bter an opiate at nig::ht. \\·hen the local symptoms a11tl pain are very seHre, leeches may 
Ue applied to the neck of the tumor, or one of the turgid veins in the scrotum opened. The 
use of mercury dO('S not appear to be of much value, except as a purge. 

If' the patient 1 howe,·e r, from social reasons, objects or is unable to keep at rest, the 
parts must be well supported IJy a suspen.:;ory Uandagc, nnd n ,·ery efficient suspensor is 

formed by a handkerchief' folded crossways in a triangle, the apex 
Fie:. 379. of which is well braced up posteriorly Uy n piece of tape, or band

ag(', and the base attached firmly to a l>and brought rount.l the 

~;~~~;;'.~t:.:~~:~~~~~'.:y ~:~;::;£~E,":~ 1~
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rubber bag has also been strongly advocntccl. ] have u~ccl it but 
little in the acute afJCction, :tlthough in tltc more chronic or sub
acute, when the disease has passc<l into an inacti\'e stage and little 
remains behind but the 7>rodttct of the inflammatory JH'OCcss, the 
treatment by pressure appears ,·cry ,·ahmble, indeed, more so than 
any with which I am acquainted; nothing tending more to hasten 
the :~bsorption of the inflammatory protluct. (Fig. 383.) 

Y1dal's plan of puncturing the tunica vaginalis or even the testis 



ORCllITIS. 653 

itself, has been frerly prnctisecl by !'lOme En:rlish surgeou!l., and Mr. JI. Smith ~praks 

~~~1!~~ ~~;1~~~11'"~~;~;~ :n l~~~:~~~i~1~'~·:;~ci;,h~~:1~1~c:e~~~~n~~~:· 1~~~~~i::~ ~~~c~: n~~~~,,~1~1~u~i~~:l~~:~ 
I should he.sitnte to puncture the testicle unless suppuration were prci'e111. 

do~~t~:;,c~ii~ irr. c~·~~r 11~~1~~~~~~.; 1~011~!~~~~ec~i~11~~i;1tt~~1~itti~~~ ~i11~~·~'.~n:~~;~ .. ;?~,1:~1:1~~1~!m;:e~·~ 
prevents the organization and subsequent contracrion of such in and around the F-p1trmatic 
ducts which produces the c;;pecinl evi l effects of epiclidymiti~. " 'hen l ha.Ye had occasion 
to u"e it , l l1an~ clone i;:o a" an ointment. applied with pre~t<.ure to tl1e part, but how far the 
good results which l have lmd from the practice has been due to the pn·:<sure alone I am 
unable to say. Of late. I lnffc been accustomed to employ simple prel'l~urc in tht·~e ca,.es, 

~~~'.9~~r~~~;~:~K~~~~:I~~~~~~g::j~,il:f~~~1:~ 
Lonic11 and gooll living nre generally required. 

Os Act:TE 0RCIJITIS on !NFLA'.\DIATION OF TllE SE:-.rI..,.AL GLAND. 

Orchitis or inflammation of the seminal gland us an acllle affection, for the most part, 
occurs as the re.sult of an injury, but appears at times 11pon1aneou:'l.v without any such 
cause, and more particularly in connection with 1,arotill iti s or mumps. lt may, 100, be 
clue to an extentiion of inflammation from the epidiclymis or spermatic duct,. but it rarely, 
if C\'er, take" pl:lce as a primary atfoction in connection with {!Onorrhu:a. 

Acute orchitis may also a11ack the glnnd in it s descent into the ,..crotum, and the fol
lowing case illus1rates this fact: Robert 11-, ret. l:? , was brought to me at Guy's 
Hospital on June 20, 1859; and as he walked into the room it wa" at once obsl'rn>d, that 
his bo<ly was bent unusually forward, and his mo\•cmeut much n•:--traincd. The right 
testicle not lmxing dc;;;cen<led from the abdomen could not be fell, and tile l~ft, had first 
shown itself at Lhe extt:rnal ring three day~ bcfol'e the boy's application. Pain in the 
g-roin, extended upwardii towards the loin, h:t\·ing been expcrit·nccd for two weeks pl'e
viously. ThtJ testicle,whicli had passed down the canal and parlinlly tlirouµ;li Llieextci·n<bl 
ring was about as big as an egg, and rem1lrkably tender. The li orizon!al poMure was 
ordered to be maintained, with the thigh flexed, and cold lotion 01· ice applied. Jn three 
days, the symptoms had somcwluit abated, and at the end of Iii<' WC'l'k the swelling was 
much less. On July 11th, or the twenty -firs!. day after coming und1•r ohsp1·vatio11, the 
testicle had pa~sed the external ring, althou~h resting clo~e to ir in 1lie .-;crotum. In 
another week, nil pain had :;ubside<l; the test is was frl'e, aml !he pati1·nt disappeared from 
obserrntion, being qui1e well. 

On August 16th, 18il, I saw with :\Ir. Form:rn, of SLoke Xl•wington, a boy. a't. 14, 
with acute inflammation of' the left le::.tis. which was at the inlt'rnal ring. It wa:-; accom 
panied with such se\cre loC'al anU abdominal pain. constipation, and rnmiting, a-. to lead 
i\lr. Forman to su..;pcct the prc:;;ence of a hernia. I saw the patit'nt with the:'e ~~·mptom,., 
and finding an inflamed painful inguinal swelling the size of an t:g~, J explored it with a 
scalpel, and disco\·ered the tunica vaginalis filled wilh pus ma! a ::-mall unclneloped te:;ti.s. 
All the symptoms speedily subsided afrer the operation, ancl a. good rcco\·ery cn~ucd. 

The symptoms of' acute orchitis are \'ery marked and itli diagno:<is eagy, for th<• rapid 
enlargement of the body of the _!?;land, ifs flattened om! form, and extreme te11der111'"'', are 
very characteristic. The patient will complain of it:s weight, :rnrl, if standing, will pro
bably assume a bent posture. The disease will be accom111rni<•d hy ex treme local tender
ness, and pain of a dull, athing character which pas:-;es up Ilic loin,., rouud the hips. anc l 
often down the tliiglis. The scrotum will probably mauifest some symptoms of inflam
mation, such as swelling, redness, heat, and increased vascularity. In exccplional c.xam. 
pies tl11·re will be some effusion of fluid into lhe tunica va.giuali~, but this complic:11ion is 
not so common afte1· acute orchitis as after epiclidymiti::i, for reasons whicb h~n-e bl:en 

nlr~~~~~ c~~;s~1i1;utional symptoms will be those of gentle irritatiYr fhcr, and vnry according 
to the susceptibility of tlu~ subject of the disease, in some ca~es being very SC\'Cre 1 and in 
others less so. 

As n rule, it may al~o be as~l·rted, tlrnt acute orrhitis tend~ loward~ rt'COYPrY and selilo111 
terminates in suppuration, unless iL be of the tubcrculnr form, or affocting \·cry cachcctic 
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patients. In one known exnmplc. it ended in gangrene of the pn.rt. This case was 
recorded by the late ~Ir. lfarHy Ludlow in his unpulJli~hcd Ja<'honian prizP cs~ay. It 
was under the care of ~Ir. 8tnnley, who was intluced to cut in Lo the gland from the SC\ erity 
nod ob:;tinatc character of the pain, nnd a black gangrenou1' cavity was expo:-ed, which 
wn.s seen nfter death to ham occupied half the organ. l h:we the rccorcl:ii of a ca:-;e in 
which the patient stated that one testicle sloughed out aftt•r inflammation six months 
prC\'iously; tht! man cnme und(>r treatment for inflammation of tl1c otht•r. The tennina
tion by suppuration, howe\'Cr, occasionally 1:1kes place, and numerous ;11·e tltc examples of 
this condition which J posse:"ts. These cases may also at tirm's end favorably, the aLs<.:ess 
liealing without n.ny e\·il rl'sult, but too frequently the dischnrge of the absce~s ends in 
what has been rnriously de:-cribecl as benign fungus of the te:;ti!', gmnul11r swPiling, or 
hernia testis. The hllter is the most correct and intelligible n1~mc1 the affo('tion being the 
result of rupture or ulceration of the tunica albugi1wa, and the gradual extrusion or hernia 
of tbe tubuli or the gland, the exiruded glantl being covc1·ed with ~ranul<ttions. The true 
nature of this affection was first described by Sir ,Y . Lawrence in HWt'l, 'Et!inburgli Med. 
and Surg. Journal/ vol. j,·, p. 2:>7 . 

Acute orchitis as a consequence of parotiditis or mumps is a well -recog
nized affCction, although i1 may be <litlicult to explain the comwction Let.ween the two. 
It is described by some as a kind of metastasis, but tlicre are no published facts tending 
to support this dew; no 01w, howe,·er, being disposed to deny that the one af1ec1ion occurs 
in connection wi1h the otht!r. The di~c:1se is not usually \'Cl'Y SCH!rC, an<l commonly 
pa~~es away with littlt> treatment, leaving the ti·sticle generally sound, ICw cases being 
recorded of atrophy of the glands attributable to this disease. The symptoms are precisely 
simil:\r to those nlreudy described, and need no further illustralion. 

Treatment of acute orchitis.-The ordinary principles of treatment applicable 
to local inttammation in general are to be nctccl on in the treatment of this atft!ction. 
Hest in the horizontal posture with eJe,·ation of the parts and Wal'm romcntations lll'C 

l'S~ential points for obserrntion; leeching the groin or local n:nc~ec1ion, and saline purga
ti,·es with sedatives are the chief remedies. The clisea:-e has a tendency to get well by 
itsPlf, and unlel:'S badly treated or neglected, 01· att;wking Hry ca.chectic subjects, this will 
generally be attained. Jn cxtrt:mely severe examples, when the inffammation runs high, 
tartar emetic in full doses is a most rnluablc Jrug; wl1ile culchicum, in ltalf'-drachm do:'es 
of the wine, with saliue purgatin~s, often acts like a charm. Opiu1n in full doses may 
also be gi\'cll wlit•r(' pain is severe, and constitutional disturbance great. An acute 
attack, ltowevl'r, generally rnns its comse in about lcn days, and !'ehlom ends otherwise 
than well. At other time~, tlie local application or ice is most benelicial. 

Ox C11nox1c Onc111T1s. 

Chronic inflammation is th(' most common of the true disen!l:cs of the seminal gland, 
and may follow the acute afti!ction or an injury, but most frcqtH:ntly it is induct•d by some 
special constitutional condition, such as gout, tnberculosis, and more particul:wly syphilis. 

The general symptoms of chronic orchitis, from whatcnr cause, arc much alike, although 
they diftCr in some minor but important points. Jn the syphilitic affoction, the symptoms 
nre somewhat peculiar, and, as its diagnosis is important, it will receive special con:;idt·ra
tion. The subject will conl'equcntly be Ji,·ided for considt"ra.tion into the ordinary forms 
of chronic orchitis mHl ~ypltili1ic on::hi1is. Chronic iuttammation of the tt!sticle comes on 
most insiJiously, und unle~s it follows nn acute attack, is so unmarked by any special 
symptom, and unaccompanied by pain, that it is often only by Lhe iucrensed size of the 
glnn<l that the patient is induced to seek ach·ice. Jn some case~. however, this swelling 

!~1=?i~~~1Sr~~:1~1 b~{ n;~;.~ ~~· t~s~l;~~it~;.~I a:,~1 i:1~~i1~i1;~~~:~~:~·, u~:1 i:~ 1 ~ ~;:~~:.-~ -~~:~~~1~~c1t~:n~\~~~~~ 
or in n very clironic catit•, no local pain will be cxperi!!nced c,·en on ~omewliat rough m:1-
11ipulation, and i11 the~c l':\lllllples cn:n, on fil'm prt!ssun·, tht:: onliuary !l':;ticular scn~ation 
will fail to be excilcJ. Tiu;: gtmcral uppcamnce abo of the tcstil·le, tlic subjc<"L of tliis 
ntfCction, is somewhaL peculiar. lt is not pyriform or globular as in hydrocele and many 
other nffCctions of the gland, but has a pcculi:\r flattened outline from &idc to sidt•, anJ a 
smooth even surface, unlr~s the disease be associated with some effu::;ion into the tunica 

~au~ii~~~i~i1~:;~na~eec:i~~~~ ;::;~1;~:~~,~~\1.:t~~r~,l:.~t1~ ~1~~,;~ at~~n~:;::~'.:tf!.1:1 ~1~Ji~:.·1~11c1~1~~~·~~~~~ 
fluid, as a rule, is secreted in Hry small qu:rntitit:s. The epididymi.s in cxceptiouul 
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example;;, from the exten'lion of the inflammation to iu tissue may be slighlly enh1rged 
and thi<·ktnt-cl, but thi:oi nevf'I' occurs to any grt:nt extent. 

There are, also, seldom any con~titutionul ~ymptom~ worthy of remark, except in 
cachectic and irritable paticuts, when the dull aching pain of the part may give rise to 
~ome general irritability of the patient's condition, and au anxious uxpression of counte
nance. 

The pathology of this atreetion is that of chronic inflammation of any otlwr part, and 
consists in a more or lcs~ general intiltration of tht:! gland with an organizable or organized 
material, the inflammatory effu.'lion separating the Sf'Creting tubuli, ancl :.tffocting 1hem in 
ways determined by the amount of fibrin pourt.."'(:l out betwt:en them and the amount of pressure 
to which they are subj~cted; the inflammatory product in souw ca~es being \"Cry generally 
diffos('d between the tubuli, "hi le in others it is depositt:d in irruguh~r masses. When the 
material poured out is ,~cry g;1·cot, and equally diffused Letwecn the ml'shcs of the testis, 
1·. e., when the disca~e is ex1ensive or of long standing-, that condition of the gland is pro~ 
bably produced which is indicated by an utter aln~cnce of th~~ na111ral sensation of thA 
orga.n on handling, or on firm pressure, and, llll{ler sucli circumstances, tlierc is the grcat1•st 
m1xiP.ty for the subsequent maintenance of the integrity of the org~in; though should the 
disease make a favorable prog-ress towards reCO\'t•ry, and lhe inHammatory product be 
reabsorbed, the pressure will be proportionawly remo\·ed from the dt'licatc tubuli of the 
organ, and the nawral testicular sensation be restored. 

1f the inflammatory product sof'ten down, as it will in the delicate and caclll'ctic subject, 
i-uppuration will take place, and in proportion lo its extent will be the liability to a liemia 
testis. 

Again, should this inflammatory product proceed to a more permanent organization and 
contract, tho delicate tubuli of Lhe testicle will suffer in proportion 10 tho extent of the 
part invokt:cl, and rm atrophy of the organ be the rt:~ult as a consequence. 

All these complicatious are met with in various degrees in practice, and with greater or 
less frequency. the general t•omlition of the pa[ient htn·ing a more important influence in 
determining the re~;ult ~\·en than the treatment; but 1 may add, !hat there are few afl'ec
tions which are morn amenable to good treatment than tl1at now under consideration. 

"'hen the disease is rcmark11bly insidious in its a<lrnnce, slow in its progre&-s, and pain
less in its character; when the patient is cachectic and irritable, with anxious countenance, 
a disposition to a hot skin, :ual to other symptoms of constitutional irritation; and, more 
partic11larly, when the disease ~nds in suppuration, as in all probability it may when coming 
on and progressing in tile manner just indiciited, it is reaso11able to bl.'licve Lhat the oq?;an 
is tlw !:'CHI of tubercular misl'hief, and that it disorganizes as a r1•sult. It must be nrldetl, 
too, that in these cases the tubC'rcular afti.!ction is probably of the infiltrating or rniliary 
tubercular form, and not of rliut crude nature which runs a different course, and to which 
attention will sub~cquently \)e directed. 

In gouty inflammation of the organ, the ~ymptoms, ru; a rule, nre not so 
chronic ns in the cla~s of ca:;es to which we have ju:-it alludt'd. J ndecd they may more 
rationally be described as being of n subacute nature, for thoug-h geuerally coming on 
81owly, they arc manifostcd by greater local tenderness and pain-the pain being con-

~~~~:~~·~·1:1~g:·:~~\\t;tl1:~1td~i~~:;~1\1~"!~e:~~d~.~~~:~~ .. ;~,0~~1<rr;~~~tb:~\\~~~1.;;!g~~~or~~l~~zt~tii:.~5~f lit·t~ 
testis. Beside these symptom8, others indicating a gouty disposition will probably be 

~~=;~~11~~, l~~~~~r;~t!~~~i? ~~l1~~;::~f11111a;~!01~~l;~e(~~~~~~i~~~~t1~: .. n~1111 ~,~::~i~l~f· ~1~t~i11~;~~1~~:~!~:~ 
in the opposite testicle, leading the patient to fear a double attack, and wlien these pains 
occur, they ure Yaluable in connection with others as diagno~Lic symptoms. 

SY~IPTO:'>IS AND DIAGNOSIS OF SYPlllLITIC 01WL11TIS. 

That syphilitic inflammatory disca~e may attack the testicle as any other gland or ~ex
ture of the body, within or without, seems at the pre:'iellt day a. tolerably well-recogn1zed 

~~~~~~;;;~~
1

,\~~~~i~~~~~~~i·:~;~;';.~~i~~:;:,izJ~~~,~E ~~;'.:~:.:;~~;~ ~~~::~~·~!~11i1~~~i~~~~",~; 
Before doing so it may be well brn·fly to consider 111 what way the syplnhllc differs from 
other forms of inAammation, as ~uch knowledge will hdp us 10 unclt'r~tancl the local affec
tion; and, fortunntdy, the point:S of difference nre nci1he1· numerous nor cle~pl.y scat~d. 
The main one is palpable and apparl..'ut, for e\·en to the most casual ob::1encr 1t is readily 
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seen, that in all !>Jphi litic inflammations there i ~ a marked tendenrv to thr deposition of 
a produc1 which rapidly undergoes fil.Jrous change:1~ and l(' ll<I~ to intillrate the part atlCctt·<l 
with an organizable or or7~mized material of a dense, firm, and fihrou~ ~trueture. '\re 8<'C 

thi~ in e,·ery ti,.sue and in every stage of the disease . We s<'e it ma11i!Cs1in~ itself pri
marily hy the almo,.L.cartilaginous hardne~s of the ba.;;e of the true infoctin~ chancre; we 
see it in the early rons1i1utional symptoms of syphili~, in the clifli..•r(•nt eruptiom, and in 
the gr<.'ater permanency of their skin Maining; in the different affectionfl. of the mucou1' 
membranes in all thdr parts; in the inflammation of the eye, cellular tissue, periostcum, 
and bone. The patholop;i~t sees it, moreover, in the varied changes found after death in 
the iutt'l'llal organs of the syphil itic subject; and the ~urgcon ~ces it, likewise, in the 
inflammation of the te~tcs. For in the subjt>cl of' hereditary or ac<1uirl"d f:)'phili<•, the 
testicle may, at some period of the disease, and generally at a late one, become tlie ~eat of 
a syphil iti c inflammation, which manife:ils all the peculiarities of this pa thological con
dition. The affection is eRsentially chronic, as much so as the other forms of chronic 
orclii ti s, but if: almost inrnriably confined to the body of the gland, iincl rarely aflCcts the 
spcrma1ic duct. It iR quite painlf'SS in its nature, local and geucrnl, the patient bearing 
frt'C nlimipuh~tion without ttinching, and often thinking little al>out hi s <li~ea~e, except 
from the increased size of the organ. The special sensation of' the gland usually disap
pears at a very early stage of the disease, and there is mrt:ly any constitutional distm·b
ance accompanying its progress. It may or may not be a~~oci:itcd with other symptoms 
of constitutional syphifo1, but usually appears alone. 

The cli~euRe manifestii itself locally in a spcrial manner which claims attention . It 
usually affi:!cB the body of the testis and both tf'Stes at diffCrent periods of its progre .... s, 
though rarely at tile :::ame time. It is a lmost always complicated by the pre:-ence of a 
vagiual hydrocde, which at times increast.:s to a considernl>lc !:iize, and much more so than 
in ol11l:'r form.;; of chronic orchitis. The most characteristic point of all, howe,·er, is the 
remarkable swny induration of the gland and its peculiar, irrc!!uh1r, nodular outline; 
small fibrous projections bl·ing distinctly ,·isiblc from the body of the gland in some cases, 
while in others, loose bodi~s are folt in the tunica rngi1ialifl . 

In the majority of cases this disease terminalt!s l>y re~olution, and apparently leaves 
the gland in1act; although in many, a gradual wasting of the tC'.;,ticlc is the result, which 
ends in atrophy, and, ns a consequence, in s terility. Jn exceptional caf;les, suppuration 
with or wi1hout hernia testis may take place. Tlie diserise, too. when :\pparently cured, 
has a remarkable di.ilposition to re turn on the sl ightest prO\'Ocntion. 

The treatment of chronic orchitis.-Tliere are few affections more amenable 
to treatment than chronic orchitis, especially when taken early; aml there are none 
which l>ctter prom tlie value of' pressure and mercurials in procuring the abf:orption and 
disint<:grntion of inflammatory products. In the common as well as in the syphilitic 
orchitis thii:; opinion holds good; but, in the gouty, the treatment must be modi lied acconl
ing to the i:.pecial peculiarity of the patient . Jn a healthy subj<'ct with good powers and 
an unl>roken constitution, any form of mercurial nrny be mlminister<'d, such as l>lue pill 
in four-grain do!'e!" 1 llH.'rcurial inunction. the olt•ate of mercury or the perchloridc; but as 
tht> ol>jcct of the ~urgeon is ucither to sal ivate nor to bring the patient rapidly under th<> 
influence of the rt•mecly, but rather to procure a ll'ngthenecl and equal action of the drug 
upon the local disease, the close should be carefully regulated. Jn my hnnd~, the iodirlc 
of mercury gi\'1•n in one-grain doses. with fhe grains of no,·er's powder twice a day, or 
the mercurial suppository has pro,·ed eminently beneficial, the testicle being well strapped 
up by common i-onp plaster. (See Fig. 383.) Jn a more catlll'ttic p<Hient in whom 
mercury may still be tolerated, tile same treatment may be employed, though in smallPr 
doses; and in others, the mercurial may be locnlly applied in the form of an ointmtnt, or 
a~ an olcatc dis:-oh·ed in olcic acid in the proportion of' fhe pe1· Cl'llL During this tirnt', 
tonics, such as quinine uml iro11, may be administered, aR wdl as good Jiving and frc .... h 

airl~111l~:~:~~:~ examples, howe\'cr, occurring in cachectic paticnls, it may not seem desira
ble to administer mercmials in nny shape, and, under such l'ircum~tanccs, iodine may he 

r:~~::::~\!~:·:~~t~~r:~:~:;;'.f~~~~~~~~i;:;f 1~~;~;.:.1~'t~~'.:i\~~~:~~,~~~''.i~;;:::P,'.~~::!~c ~~~~~~:.~ 
~hould still be enforced. In hospital practice, this treatm(•nt hus Leen of great mine; by 

!~ )~::;~~;i~l~)~~~~·l~e~~~j~aW; ~~~o:i~~l~~f::~.t.:=~d ~~~:~e 11~1~~t~:~~sitno!'c~~::~o~1 ~~d~l~~~:~~::3 
at. Ja..;;.t resuming its nol'mal condition. 
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Jn th r :;ronty form or 011chiti~ which can be rC'cozni zC'rl or <;u'i lH'<'t<•tl by the ~ympt om-. 
aln.•ady qunwd. the arlmini,;lration of Colchicum jg \t•r_v lie1H'ficial. It :o:;hould be gin•n in 
~mall do~c~, and continued tor i-cn•ral weeks. The aretic ('Xtra('t in h;df .. _grai n do,;e~, with 
D ov<•r's powdt'r if-> tlw IJe;;, t form, and with it a cur<• may p:t>1wrall y b1• ;:rn:u·anleNI. This 
form of diiwa'.'C i!=i <•a-;ily reduced when early r(Jcognized. lt i:o; more liabl t•, howe\•er, thnn 
otht'r form<; to rclap<;C'.'1 but I C!!-~ .;o to disorganization an(I suh~equt•nt atrophy. 

Jf there be Hidden a<:CC'.'~ion:o; of pnin in the part, with ot lH'r nidt•nce<; of :::omc fre<;h 
inflammatory attal'k, tlH' application of a few leec li e:-; with ho t fome ntat ions is n•ry ser
viccahll•, hut the . .::(• c-ondition:o; are uncommon . 

·when rn~inal hydrocele coexi8ts with the inflamed gland-a fr('quent complication of 
the ~ypi1ilitic rnriet)•-it i!'5 a ~ood practice to draw off the fl11id 1 10 e11ahlf' the surgeon to 
apply hi~ pn·i;:~ urt' with more certainty and bl'llCr effect. ]t i8 of no ui;:e 10 attempt 10 

cure tli e hydrocc l<' it o;c lf, as it must be renwmber(•d that the li y tlroc-elc i::: the direct con
sequrnce of the cliscn:-:cd tPs tis, and that it is or littl e use to treat thl' cflf!e t of a dist>a.::ed 
condition and noL it s cm1se. RemoYe the latt er , a nd the fonnrr will proLably di:-:nppcar; 
cure the orchitis, and the hydl'Ocele will generally de pnrl. 

I have the records of a ca:o:;e whic h passed under my care for tren tme nt 1 where b_v some 
O\·er:-:.ight thi s atl empt had been made, and the hyclrO<:t>lc wa" lapped and inj l'cted with 
iodine on thrt'C difH.•n•ut occa~ i on s, without su cce:o;~. l'ndcr the ~ uhl'cq 11t•nt trcalml'nl. the 
chronic orchitis di~appcnr<>d, and with it the hydrocell'. 

Jt j,. not uhrnys de;.;iralile, nor i:-; it JJOss ible in a htrp-e proportion of ca..<:r ... to kct>p the 
patient ab,.olu1el_v at re5L duri11,g tli e process of ln'atmtnf. Jn f'Ome it is a<h·isnble to do 
so as much a~ po~~ihl e, pnrticu larly when the pa ti ent experit' IH.0 ( '"' more pain and incom ·e
nience when walking or mo\·infr nboul, but1 in the majority of ca~eg, it is .;;u tfi ci<>nt to keep 
the parts wdl :-;upportcd by an elm•t ic bandage or s trapping . 

In til e con:-.idC'r:ition of the treat m <'nt of chronic orchitis it ha'\ b<'en stnted. 11rnt a good 
rt'conry may gt' n<> rally be f'Pcurcd by the mean.; which have hf'<'ll ,;ugg:cstecl. when the 
disease h:1:-; been taken in hand at an early period of it~ ex is tcnct•; that ii-:; 1 whl·n not more 
than Jin~ or six weeks haYc Leen allowed to elapse. But in ca,;1• of longt•r standing. the 
progn o~is is not so f:worablc either a,,; regards the remornl of the 1 \i ~case, or the subsequent 
integrit y of The part as a Sl'minal g land. These re marks apply more particularly to the 
syphili1ic form of the affection; for, if of long !'ta11di11µ:. the fibrinous matter has gf'nerally 
become too well organiz('(l for future nb~orption, aml when thi ~ is the ca~l·, !hC' subscqu(· nt 
contraction of the orµ:anized product will almost to a ce rlainty µ:o on to the deMruction of 
the seminif'crous tuhuli. and an atrophy of the g land. Jn Guy's llospital .Museum nre 
se,·eral mlmirahle spec imens exhibiting this result . 

Again, in ce rtain cxn mpl t>s of chronic orchitis, whe ihc r sypl1ililic or otherwise, suppu
ration and disintep:ration of the :;rland structure will take place. This lermination may be 
suspec ted when the disease is of a very tor pi <I diaract<.·r. the pai n or a constant aching 
kind, and wht·n a ll tn·atment fails to inttue1we i1:1 cou r.-;e. 

"'he n pus has formed, it s ea rly evacuation is the be,.;t practice, as a clean i1lCi<:ion or 
puncture into the part often prc,·ents that destrnction of the gla.ndu lar s trnctu re and its 
fibl'Ous CO\'Cr ing which usually precedes that. troublesome affCet ion, hernia 1esti.:'!. 

o~ Tl'UEJ?CULAR D1 sE.\ $E OF THE TE;:;.TICl.E. 

Tubercular disen<;C of the testicle may attack any part of the oq?an-that is, e ithPr ihe 

:~~~!,11~~~<.~~~11:~\~:ri t:nd ~~!;;~~1~ 1 o;~~~ ~~~el~~-a~:~~~e o F~';~~ :~:~~~-~~,~\ ):n ?11i·a~;g~l~ ~:::~le;, to~~~ 
the more di stinc t a.ml wrna.l condition of the yellow, chee<;y, unorganizable ma te rial de
sc ribed as crude tubercle. When it appears in the form of miliary tubercle, it is not 

ll11!illiillllllillll~I~!!!~~ 
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dymis, but, douhtle.~s, the latter i~ the more frequently diseased. It i!' generally clisco,·ere<l 
ncl·idemally by thr patient, an<l frequently not until some secondary rhnnge in the struc~ 
lure is about to ~!tow it. ... elf. It appears primarily ns an indolent, painless enlargement of 
th<> epid idymi:;., and is dt•scribed ui:>ually by the patient a!; a lump in the testi<:le, this lump 
appearing gtncrnlly nt the upper part. This symptom, in all probability, is the only one 
to which aucntion c.:an be drawn, and the surgeon will rerognize it at once on manipulation, 
for the tub(•rcular matter will feel as if some forr:ign body, as a pea, bean, or nut, had heen 
placed between tlie conrnlutions of the epiclidymis, or in the substance of the gland. The 
gland is uot painful on pre~sure, nor in its inacti,·e stag:e docs the disease seem to cause 
any injurious influence on tl1e organ, which is otherwise natural in its scn::;ation and 
function. 

ln other cm~C'::, the dii;;ease will appear as a general infiltration of the part inYolved, and 
should this he the epididymis, it will be enlarged, induratecl, and nodular, painless p{'r. 
haps, and ina.cti,·e, rile body of the testis, apparently sou nd, resting on the concaYity of 
the :dlectcd portion. If the body of the gland be the part affoctrd, like symptoms will be 
present, a lthough the enlargement will show itself as a uniform or nollulatcd expansion of 
the sel"re 1in~ structure; the epididymis, or seminal duct, being quite distinct. 

This ina.cti,·ity of the dise;~e, howernr, does not remain always, though it may last 
months, or even ye:~rS-but the time will come, when the tubercular matter, in all proba· 
bility, will softt•n clown, r1nd ihus exclte some increased action in the parts around. It 
may be 1hat 1liis incrC'ascd action in the part will first draw the patient's attention to his 
atlCdiou, when Ilic history of some previous thickening of the organ will for the first time 
lw obtained. ""hen inflammatory symptoms are once de,·e1oped, the disease will certainly 
make rapid progre,:._, and tfo:integration of this unorganizable tubercular matter accom· 
panied by suppmation will speedi ly follow. 

Jn tubercular epididymitiS-for such this disease may be named-local suppuration will 
soon appear, with the discharge of ill.formed pus and debris, as a curtly, friable, and 
granulnr material; :rnd after this, sinuses are apt to form, which may go on discharging 
for a pl'riod, depending on the extent of the disease, and the amount of foreign material 
existi11g to disinle~rate anti soften. 

If the hody of the t1::s1icle be the part implicated, the same gradual softening and sup· 
purntion will take pbce, but too often it will be followed by the formation of the hernia 
testis to which allu~ion has been already made. It is not, moreover, in en;iry cnse of this 
disc:\~e of the tl'stis th:it disintegration of the tubercular material is to be expected, with 
its accomp1rnyiug suppu ration and abscess; for in many examples, no such result can be 
found, thi:-; tubercular matter undergoing a gradual change, and showing itself after death 
as an earthy concreLion. The same ch:mges tt\ke place in the testicle as are seen in the 
ab1iorbcnt glancli:;, the lunf('S, and other parts. 

TuLercular disea,:(' of' the testis may occur at any age, but is more common in adult 
1ife. The best example that 1 have seen was in a. chi ld , ngecl two years, whose testicle I 

excised fol' disease of six months' standing, which 
F10. 380. had progressed Ycry slowly and acquired a large 

size before suppuration occurred. Convalescence 
followed the operation. (Fig. 380.) The whole 
organ, with ihe epididymis, was nearly filled with 
scrofulous deposit. It is in the testicle that we 
lrnxe the bC'St opportunity of examining the true 
tubercular disease in its different !Hage~, and of 
watC'hing the various form of its deposition, its 
chanp:e,;;, :i111l decay. 

Treatment of tubercular disease of 
the testicle.-"·hen tubercular material has 
been once depo1'ited in a testicle m;; in any other 

~:1~!~~{)~:~~~·c o~r~h1i~o ~:~t~~c~·';;~~e~a~1e:~s p~~c:!~3~1 tli~ 
Hernia.of tl1otost~~!:::~1,nvlugtubercular is true that it may remain in nn inacth-e or pas-

~iYe condition for an indefinite period. and finally, 
by undergoing an earthy degeneration, ccai;.e to trouble; nevertheless, it will still exist, 
ready as it were, on the lcaRt disturb:rnce, to light up ~orne inflammatory action in the 
tiS1iUCR around, and to gi,·e rise to any or all of the variou.;; condi1ions just de.;;cribed. 

Looking also upon the clepo::;ition of tubercle in a te:'tiele as only one of the local mani· 
festations of that general condition described as tuberculosis, it is clear, that the principles 
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of trra.tment should be of a g-f'nernl character to improYe tlie health and reYi\'C the powers 
of the patient by tonici:l, good Jiving, good air, regular habits, and, what is of gr('at im
portnncc, total abstinence from sexual excitement or gratificntion. Indeed the parts 
should be maintained a~ much as po..,sible in n. quiet condition, and for this purpose, cold 
sponging night and morning is of some se rvice. 

" 'hen inflammatory sy mptoms make their apperm:rnce, they will gener;tl\y run their 
course in spite of tr~atmcnt; for, as already shown, they are usually caused by the breaking 
down of the tubercular deposit, and may be looked upon as one of natU1·e's means for its 
elimination i indeed. until this material has been dischnrged, their subsidence is not usually 
to be expected; fomentations in this stagP aud the applicn.tion of wateL' dressing to the 
part are, therefore, suitable. while support in a suspensory bandage shou l<l be re$Orted to. 
\\"li en suppuration is nigh at hand 01· hns manifested its.elf, it is good practice to open the 
abscess freely with a lancet, as it. snves time and pain to the patient and often prevents 
the formation of the sinuses which prove$ so troublesome. During all this time the health 
of the patient nrn8t be attended to by ordinary measures. 

Wlien the giant.I has attained a la1·ge size and is e\·idently destroyed by abscess~s and dis
integration of the infiltrnting malt!rial, it may be excised, and more particularly if hernia 
testis has appeared and the disorganized testis is a source of trouble and weakness to an 
enfeebled patient. 

Ox IIERKIA TESTlS. 

This affection, which has been Yariously described as" granular swe1ling," and "benign 
fongu:;, of the testis," has also more correctly been calle<l " hernia testis," for it is essen
tially a g-ra<lual protrnsion of the substance of the gland through a rupt.ure or ulceration 
of its fibrous envelope, the tunica albuginea. lt may follow upon suppuration of the hody 
of the gland the result of an injury, or of an acute or chronic orchitis, or from the soften 
ing down of tubercular deposit. lt seems to be the result of pressure produced by the 
natural elasticity of the fibrous tunica albuginea.; the testicle, as it were, being gradually 
squeezed out of its capsule nnd C\'Crted, the mass being eventually increased \Jy the free 
granulations which spring up on its surfhce. The whole organ, or only a portion of ir, 
may thus be extruckd from its nntmal position, the extent varying according to the amount 
of' disease and the size of the opening in the tunica albuginc:.\ and integuments. It must 
not be sup1,osed, howC\'Cr, that. this hernia testis is the necessary consequence of suppun1 -
tio11 or of disorganization of any portion of' the gland, for such is not the case. ln the 
majority of' instances it docs not ensue, though in some it is certainly found, i\nd in such 
requires consideration. 

The di~gnosis i~ not difficult, and the disease lrnxing been once seen subsequently can 
be readily made out. It. is a peculinr fungating-looking growth wi1h C\'erwd edges and 
a sinus in its centre generally S!!Crcting pus. ] tis of variable extent, and presents a more 
or less irregular surface and a. pedunculated base, the pedicle passing through an opening 
in the scrotum to the r~nrnins of the testicle. The margin of the opening in the scrotum 
is genera lly free, although in some cases adherent to the growth. It may be slightly 
induratcd from inflammatory thickening, but will never present the same aspect as a 
cancerous growth, for which, howeYCr, this affection may be mistaken, the term "fun
gous trstis" ha\'ing doubtless bet:!n the mean:'! of encouraging the greitt error of regarding 
this simple dise~~e as malignant. The natural sensation of the gland remains, howe\'Cr, 
in these casf's, and will \;e readily excited by manipulation, whereas ill cancerous cliselli'e, 
no such natural sensMion exists, aud, in doubtful cases this poiut is one of' primary 
import::i.n ce. 

Treatment of hernia testis.-lt may be safely stated that the majority of cases 
of hernia testis can be succ('ssf'ully treated by other less sen•re measure:=- tban castration, 
although this operation has been v<.>ry gent.'rnlly performed for this atll:ction. In excep
tional instancei:- it may be demanded, and I luwe the rrcords of many in which it has 
been successfu lly performC'd. Tlie su rgeon's object, iL may be briefly stated is, to restore 
the extrn<led ksticle to its naturn.I place, which may frequt'ntly be done by simple pressure 

~F 1:: ;~(~1 l~r~~:;~~~·;t~: ~·~1~; 11~\~~~.<~1~~e,rfit!\~1;u;~~~c~, 1~~·1: 1~~ ~~~;:~~'n a~; sc!::~~~~~::~g~ he I~~~-~~~ 
cases, where the granulations are very exuberant, caustics may be used to hasten their 

~~:i~!,1:~c1~~~'.:,~g ai1;:1 1~~~.on:\.W~n~~~tr i~a~~~' 1:1~ld o~i<~~y o~·f n1\~~e~;·~~1~:1:e~~~;:e c~i~~~ 1;·~! ~1~~'.~:i 
by these means, if skadily pursued and well applied. In the more obstinate and seYCrC 
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examples other mrni:;ures mu::t be adopted. The exci8ion of the smfarc of the growth wns 

~~;r;e<~~:1~~l~~l~~1~(~ 1 f;1~~ln i:11~c·~1~J:1~~,1 ~I! ~nt~~~ ~i~e,~~:~~ l~I:~i· ·i:1 ~ ~) 1~:;~:LC:~1~: i~:o:1\~1 ~l~stt111!~~::~ 
mount to ca:;tration, as the fungnting mass is, as a rule, compo,.l·d of the <'Vcrtccl tubule,:; 
of the testis, covered with granularion11, nnd coni:equcntly, by this nH'a!-iure, the tubules 
would be cut offnnd the gland dc:;troyed. 

Mr. Syme dc:;cribccl in the ~London aml Edinburgh )fontlily .Journal' for January, 
184.), a plan of treatment whit·h in these cases is very seni<·eable, although it is only in 
quite exceptional cxnmples that it can be called for. The OJ)(.•ration consists in the elern
tion of the margin of the i:;crotum from the protruding mM:-;, the reduction of the hernia 
testis within the scrotum, and the retention of the part in it8 natural position by a stitching 
together of thr margins of the ''ouncl, careful bancl:iging and strapping being also requiretl. 
i11 the trealm<.•nt of these cases. Tiie granulating organ becomes altaclied to the inner 
surface of the scrotum, an<l a healthy nction is suLsequcntly r<'slored . lt is nlmoRt needle~s 
to acltl, that a local and constitutional treatment !Or tlie original affoction of the testis 
should at the same time be maintained. 

OS" CrsT1c DISEASE OF TllE T•;STJC'LE. 

There is no aff<·ction of the testirle ou the nature of which there has been a greate1· 
difference of opinion than cystic disease, and although moclC'rn pathologists luwc dernte1l 
considerable attention to it8 illYCstigation, the subject ha::. not yet been brought out of its 
obscurity and made plain to the profession. 

Sir A. Cooper, one of its original inquirers, looked upon it ns a distinct disease of the 
secreting tubuli of the organ, n.nd upon his authority, this virw was for a time generally 
rercivetl. More recently, :\[r. Curling's researches have tended to prove it to he nn 
affo<'lion of the ducts of the lesticle, and not of it:: secreting tubuli. "Why thf>y alone," 
f':\j"S 1\fr. Curling, "are subject to the morbid change, I admit my inability to explain." 
" ·!tether thi:i opinion be correct or not will be 011e of tla~ subjects for present consideration ; 
since l am disposed to think, that it is not quite consistent with ob,-cn'ecl facts, although 
there can be no doubt that the r~te testis appears to be the f'Cat of t.he disease in cert;lin 
<'flSf>s, while in exceptional exampJcs, cystic clisea.se is undoubtedly formed independent of 
this structure. 

lt ha-; been my privilege to exam ine nwny examples of thil.\ r:wr affoction with some 
care, :mcl I entire ly concur in the main points of 1\ lr. Curling's in vt>stigations although I 

FIG. 381. 

Cysticdlheaseo!theto1>1h:le. 

nm not RO Ru re of the special seat of the dis
ease as he apptars to be. lt is doubtle~s 
mn<le up of cysts which are multilocular and 
of ~izcs ''arying from thn.t of a mustard seed 
to a modcra!C'·~izcd nut. (Fig. 381.) These 
cysts arc fillt>d with a thin, serous, blood
stained. or glniry fluid, and at times with 
more or l<·s~ pcdunculatcd intra-cy:;;tic growths 
made up of a ddicate cellular structure, or of 
a distinct cell ti~:;;ne. These cysts appear 
embedded in a fihrous stroma of different de
grees of consii;;tency anti density-the fibrous 
dements in some being much more nume· 
rous than in others. \rl1ilst in some again 
it will \Jc of a more delicate nature, and more 
allied to the fibre slructure found i11 the ordi
nary fi\Jro-pla::;tic growl\111 of other parts. In 
certai n cxHmpleR, the cysts are c!early malle 
up of dilated tubes with pouches at their 
cxtn:mitic::>, or, ns lateral dilatations-tlu::se 

~~l~~~e~~1i;g t~~~a;~~~~~~1~~1 ~~;a~~l~~r.m~~\r~~~1g ;";~:v~ 1 ~ai~~-~~ 111~\\~Cb\~:1~,'·~~ '~:~!: ~~~:e\~~tt:~! 
the caiws I have examined1 and am disposed to look upon the prc.scnce of this tessellated 

~:e~~~~l ii~1: 11 ~sc;~!>t:c~~11~~ b~~a~~c:1~;~ z~~~c~0~1~r~,~:1i1Jc ~'.:i~;·i\~:gr ~;1~11~:~~t~l~e~:~t·~~: ,~.~1~·~~i~~~ 
al"ayi:; be found 10 exi~t either ns small i:;olatl·d patclws or n~ filling 1he cy~1, when the 
gron th might be descriLed as an ench<'nd1omatous 11~mor, the cartilage being de1,osi1ed 
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in sc>pai·ate mac;;\:('!;, and these masses being di,·icled by a fibrous i'troma. The true secreting 
portion of' the te::;ticlc will ofwn be found pu::;hcd up into some corlll'I' of the tumor, spread 
out on-•r the cystic nrn~~. or dil'itributcd between the cysts t11c11h1.:h•t!'.:;, the tumor bcin~ 
ill\ ariahly eiwy.stcd in its own capsule; althoug:h, in rare rnses, tumor::; of this nature will 
bl' found upon thr cord and hody of the te!Sticlc. The a.hon• facb, thcref(1r<', lead me to 
con<:lude I hat the majori1y of these are new growths following the great law which governs 
the dnl1lopllll'llt of all tmnor:->1 hy taking 011 the lihne,.;s of tlic> part in which they are 
develOJll'd, and 1hat tht>y are more or Jes,. built up as is !ht· stna•ture of ihe normal g:land. 
The testis being e:":->Clllially a IUbular oq:?;:m, :~II morbid !!rowths deHloped in or near it 
haYC' :\ tc ndcnC'y to a<:sumc a tubular or <'y::-tic <·haracll·r, thi~ character varying in extent 
in different rn."es; the cystic or tubular :ind fiLrou~ 01· fibro-pla~tic structure being found 
in dittl-r(•Jlt clr~1·ecs or pcrfec1ion and quan1ity i11 diffrrcut ('a~es. 

" r<, umy thus find in the testicle, a tumo1· presenting all the e lements of the fibrous or 
fihro-plastic tumor without cysts, whilst in another, in which the cystic formi\t ion more or 
ks~ pn•dominat<'H, the !mmc elements will exist in i::.malh·r proportions; and, in the 
m~~jol'ity of llil·:o:c l'Xamplcs, the true structure of the testicle will Le found spr<~ad out to a 
Y:\l'iahlr l'Xtent on•r the specinl capsule of tl1c HI'\\' growth. 111 other c:a,.es, tl1e new growtl1 
will be alto~ether fr(•c from any contH:'Ction with the te:-llis itself, and be found growing 
from th(· con\. All these sqiarnte ki11d1' of tumor~, cxnrnpl<•s of' which may be seen in 
Guy's :\lu;.eum, npprar to me merely modifit·ations of one kind of growth-the simple, or 
perhaps more corrPctly 1 a.d1·noid grow1h of tPstis. 

" 't· thus St'C a dose a.nalO::?Y between thc,..c tumori::. of the tr;.Lis and thoi::.e of tlte mam
mary gland, a:5 well as of 1he ornry, and find in all the simple adenoid tumor partaking 
more or ll·~s of the nature of the gland in which it is den loped; and also a true cy.-;1ic 
<fo•ea:-e of' the :;rland iti::.elf, tl1c la.Lter bein,!? CYidently a special affection of the tubes and 
<lu<"ls of the mammary ~land or testis, and not of the ~e1·n•ting f.itrurturc. Jn both organs 
tl.ey an• new growths, simulating, more or less co1Tec1ly, tile anatomical structure of the 
trtH',!?lantl. 

Symptoms and diagnosis. - Having dL•scribcd the special pnthology of this dis
ea~(', l pasii on to consider its clinical aspecl, as wdl as to point out the symptoms which 
int!icalC its presence, and help the f'ormatiou of a correct diagnosis. 1 n doing so I must 
premise, that the seYcnd forms of tliis cystic disease a.re to be rcco:rnized more by negative 
limn by positi\'C signs, since they appear usually as painlt..;;s enlargements of the organ, are 
of slow g-rowtli, a.nd unaccompn.nied hy any such symptoms ;1s attmct attention-the patient, 
indeed, sddom seeking a{h·ice until the organ has Lccomc 1rouLle5omc from iLs size, or tbc 
dra~ginµ: pain in the loins excites anxiety, which ahrn.''8 exis ts wlien the testicle has 
become large nnd hc>a\·y from any cause. The tl'stis soon loses its natural shape, and 
a~sumeg more the oval or pyriform outline of a. qiginal hydrocelc or lrnmrntocele. l t will 
proba.bly han• a. smooth and equal sul'face, :ind he inclis1inc1ly fluctuatin~. though not 
trnn :->h1<·(·11t; whilt• its natural scnsatiou experienced on manipulation will most likely lm\'c 
di-:appeart'd at a \'cry (•arly s1a7e of the di~ease. The general health of the patient may 

r}:·~~~'\b~~lll:l~tr;~~J,l~~d<l~~=~:C \\'~~la~e gne~:;;:~:;n~~ ~~~~~:l~~~~l'H~;~~' ~!~~tl~(;~J~~ ~~:c~;~~' iJJ~; 
opacity of' the tumor, and the loss of the natural testicular i::.cmation, di:stinguishing it fn m 
h_vdrocelc Hnd h;.cmntoccle; and when doubt exist.r;:;, an explorator_y puncture by the troear 
n.nd canula will ilccidl" the point, for in cystic disease a littl(• bloody :ind glairy fluid will 
alone esc;tpl' . From the inflammatory affrctions it may h(' diagnosed by 1he diffCrence in 
the shap<.· aucl feel of the tumor, for in tlie different forms of orchitis the organ mainlains 
it ~ flattened form from side to side, feeling hard, nodulawd. an<l tender. In thP cystic 
dic;;rase, Liil' t11mor is ~cnerally more or less ~lobuh1r or pyriform, smooth. ela.~tic, and with
out tli(• peculiar testicular :"en$:ttion. The infl :1mmatory am•eLio11s arc also olten a.~sociated 
with a hyt!roct•le, and the CJ'1'Lic but rarely, if ever. In the former, also, both organs are 
generally affoc!(•d soone r or later i wl1ile in the latter, the rli~wasc only attacks one . .Medi
cal ln';llnwnt dol:S not appea.r to have any influence in arresting 1he de\·clopmcnt of the 
C'ysric, whilst in t.he innammatory discaic a good recovel'y may generally be secured by 
the use or proper rC'mC'diei::.. 

Treatment of cystic disease.-There is but one remNly, which is the remoYal 

~;. ~~~e~~ii~~~l~i~~l ~.~!~-1;i1. ~x~~~~~~' 8;t~~c~;r~:l;~o~~~l ~~g::~~~r~1:~c~~ 1\~~ l~~::~~i~~!~1feii~~g~i:: 
a rule, most successful. 
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Ox CAXCER OF Tim TEST ICLE. 

The testicle, lik e nil gland:o:., m:iy become the s.cat of caneeron~ di:-:t.'a"e, hoth of 1hc 
carcinoma-fibrosum or hard cancer, and of the carcinoma-mcdullarc or ,;.oft cancer. 1 t is 
rare, howe,·er, for the hanl cancer to attack the te~til';, the majority of example . .., being of 

the soft or encephaloitl form . For one ex
ample of the hard cancer it is probable tha.t 
at least twenty of the ,,oft nrt: met with in 
prattice. 111 tlie llitll·rent mu,,eum,.;. a. few 
specimPnR of the fornwr kind may be seen, 
and at Guy's senral exi~t. 

Cancer may all'o attack this organ in two 
forms, either as the tuberous o r thf' infil
trating cancer. Jn the former, the disease 
appears t·irher n" :lll it:'olated growth, or as 
::;.C\'eral distinct. tumors sepnrating the parts 
:md then <~vcnturdly c·on.lescing into one 
ma>=s; in tlH' lattt•r, it appears from the 
beginning a~ the infiltrating kind, the can
cerous elt.·ml·nts I.icing more equally di:-.tri-
1.rntc<l betwi.:t·n tlw tubes and Jucts of the 
true secn•tin;::i: gland ti~!';ue. 

The malignant affe<'lion"' of the organ. as 
the simple, arc aecornp:rnicd by the dc,·el
opment of <·pl~, and thc~e. in the mnlig
nanl ca..:;e,,, are filled with cancerous matter 

in lieu of the glairy mucu"' or fibro-cellular intra-cy:.;tic growth;.; which ar(• found in the 
fibro-pla:stic, adenoid, or cy:.;tic di:;ea-~r:;;. In rare example~, both conditions .\ieem lo co
exist in the s:unc organ; simple cysts, with the clear or blood-btaincd ::dairy fluid, being 
found in one portion," ltil::;.t i11 others, these cysts are filled with canC'crous material, and 
in a third, ('uchonUromatous ma..,.st•s may at times be present. (l..,ig. 382.) 

The part of' the organ gt•ncra ll y attacked is the body of tlw gla.nd , although the epidi~ 
clymis may be tilt• sc·at of' tlie tliseas:e; but when the latl er is inrnh·ed, as a rule, it ii' an 
extem;ion of' !lie disea~c from tht• body of the tumor. Hare examples, howe\'cr, exist which 
ill ustrate a primary aflCction of' the epiliidyrnis. 

Cancer may allack the te~tis of the olcl as wl:lil ns of the young, :lnd I ha\' e the records 
of cases occurring in ml'n ag:etl JG and 62, respectively. ]11.,tances ot' thi"' disease attack
ing infants C\'Cll so young ai:; SC\'Cn months ha.,·c likewise been recorded by cliftbrPnt 
authors, nncl I haxe cxci1'NI a cancerous testicle from a boy only two years old. The 
mnjority ot' ca!'lt.'~ ocn1r, howe\'(·r, in young adult life , from :23 to .JO )'f'ars of age, as is 
indicated by the following- facrs. 

I possess rhe record" of tw('nly-fhe Ca$C$, which I h:wc ndded helow to the fifty-one 
examples origin:tlly tabnlatctl by :'ilr. Ilar\'ey Ludlow, in his Jack.:>onian prize C::;.$ay . The 
results areas follows:-

Bt'fOr(' thcageof5 
From Hi to :!tl yt>:ns 

" 21 to30 " 
"31to40 IC 

ll 41to50 ' 1 

"Glto70" 

Gca>=C'S. 
2 I' 

17 H 

31 {j 

11" 
n" 

7G 

Out of my 2.3 ca:::<'s the cfo•ea;;:c in :20 had been growing for one year or less, and in the 
remaining 5 c:L""" two wort: or three years, two of four, and one of fi\' e yc~ws' s tandin::;r. 

Jt is nirc, if not unknown, for both testicles to be tlic :wat of cancer at the same time. 
I am not aware of' :iny such example being on record. In lG out of the 2.3 ca..-;es before 
me. the right organ was attnckcd, antl in 9 the 1cfl. Mal-placed tc.-.ticlcs appear to be 
particularly prone to this di:-;case. 

Cancer of the test icle may come on as in;;;idiously a!'! the "'imple er.;tic disca.i;;.c, but in 
general its growth is more rapid. It makes its a1>pearauec a.s a. gradual en largement of 
the Oody of the orga.n, .:'cldom attt•ndi.:d Uy pnin. There i~ aJ ... o an early 101'" on pr<',.;.s.ure 
or manipulation of the .:;pecial t<.:~ticular seni-ation. The outline of the tumor is smooth , 
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semi.f'Ja..,tic, nntl fluctuating, but ns the cli;:.ea<:.e progTe""e!', it~ .-.urfacc may brcome some
what. un1•n•11 or irrcg-ularly bossy, the tumor being harder in :;onrn parr:;; than in otlH•rs, 
the >;ofter parts projPcting. In the carcinoma fibro:-;urn, howt.•Hr, th<' whole tumor 
i~ hard ancl at tinws nodular. The tumor i~ opaqnr from thf• ll('gi1ming. and rarely, if 

~~e:~i1~~~>~~·;:~f~:~1~v;~ 1 tl!~"~:·l~~~-le, ;1i;t~h~:h~~:l'~~~.i~::;~c~t ~1i1ffi·11~~,,f'~~~1°i~~·fl:~1~~~:1i~~n l~~,-~,I~~ 
organ, which i:-; n•ry frcqut.•ntly complicated h~· the pres<'lll't' of' hydro<·t.'lt.· . 

The cli:-01•a..;e rarely cxte1Hl;:. beyond its tihrou;:. t.·onring or inrnhc;:. the scrotum; and 
for a hl('edinp: fung-u-; to form 1 the tumor must be n~ry large. As thr disease pro~res .. es, 
tll(' h<:alth of the patient may suffi:r. and a. general :i"pccl indicati\'C of cxhau;:;tion and 
F-onw wa .. .,ring cli~ea;:c appear, although it it> not till a bte period of this affl'ction that any 
such symptoms arc to L<• expected. "~lien lumbar pain ()r a constant achinp; exist,::, a 
su:-opil'ion of' enla.1·ged lumhar glands should be t.•x1·itod. and, i11 tt.'l"lain C'X:lmple::i, a chain 
of cnlar,[l'd :rland:S may be felt extending upward,.; alou)? the psoa~ mu~de. 

The i11guinal glands are occasionally enlarged from iufiifration, though iL is helicved by 
1'.'0llH' that tlii1' eomplie<.l.tion docs not appear till the snotum i,:;. i1wolvcd in tile dise:ise. 
Thi.,, liowcvcr, is cer1ai11 ly not the case, for large i11g11i11al glands may appear at an early 
stu::re. 

The diagno.i-i~ of the disea«e is by no mean1' ca:-_r. partienlarly in its early ~tage, indeed, 
in many in..;tanre,:;.1 it i:-; almo:;t impo5:o.ible to})(' c~·rt:liu of i1~ naLUn•. It is tlw size of the 
or~:u1 which :.rrnerally first draws the attention of the pati1·11t to tl1c part; ancl the pain 
an1l incon\·enicncc cau,:;.ed by its weight which prompt him 10 ::-;e<.'k ath•ice. 

Thl' hi ... tory of the ca;.;c and the ab::.>ence of rrau..;lul'l'llCJ' will prcn>nt its being mi$itakcn 
for a. hydrocele. I la·matocdc, as a rule, has a tli~tincl and :-lpecial hi~tvry of its own, and 
the fact that the t~:-;tis may be made out to exist in some porliou of tilt• tumor is a mate
rial aid to the ;;;urgeon in forming a correct opinion a~ to thl' nature of the case. 

The krnll'l'ne;;;;:. of the organ, the natur<' of the pain, and till' !'hape of the swelling. are 
sufli('i('ut to iudirnte the inflammatory aftCction, and wiH'n fluid exists, tlie diap:nosi~ is 
r<:JH!t·red more plain 1 since a n1ginal liydrocele rarely coexi.-;ts with nny other di;;;1::asc tha11 
th<• inflammatory, except LO a very ,:.;lif!ht extent. 

The ~implc cy-;tic disease is of slower growth than tht• c·anrcrou~, and gcnnally firmer 
to the ft..t.~l; wh<'n punctured, it yields also a glairy fluid unlike the ercamy material which 
come;;; away from the cancerous disease. The subjel't of diagnosis of' all the:lc grO\\ tbs 
will. 110\''e\·cr, be tliscus:'iC'd hereafter. 
T1u~AnrnNT.-Tlie only treatment which p:ives any ('Omfort to thr patirnt is exci~ion 

of the organ, and th is should be done n.s earl,\• ll!<. the dia~nosis can be made, for there is 
tlll'n le;:s chance of the glands in the loins hetoming involYcd. The gem•rnl hc:.1\th must 
also be attended ro with great earn at the s:unc time. 

Ox THE D1,\Gxo;;;.1s OF ScuOTAL Tu,10ns. 

I propn;;;e now to con;;ider the subject of the diagnosis of' !1-Crotal tumors as a whol(> 1 to 
de:-;cribc the train of thought which pa~;;es through tlH· sur~Pon's mind when examining 
such a case with diagnostic intentions, and to point out the spt.·cial ~ymptoms or their rom
bination, as they tend lo indicate the prc.>;:;ence of any !:ipccial affoc1io11. In doing thi~, I 
believe that a near approximation to lruth may generally b(' made. when the history of the 
ca;;;e anti its ~pecial symptoms arc carefully weighed. Great clilficulty may occa.sio11ally 
be rxpcricnccd in any gi\·en case, or it may be beyond our power to form any positi,·e 
opinion upon its nature, but I nm not dispo;;ed, on that aceolmt 1 to place among impo::o,.:,i
bilitil';; tlu.• di;1gno~is of a scrotal tum.or. There arc f!:nubtion,;; of probability in all our 
conclu:;;ions as to the <liag-nosis of any disease, and a ccrtiiinty untainl<'tl by fallacy or doubt 
is rarrly obiained ; but J take it, we are as often correct in our .iudgmcnt of a ~crotal tumor 
a;:. of' any other affCction. To aid the student in this ta:-1k the following table has been 
drawn up. (P. G6L) 

tl11~~:1.~ 1!~~:\.~1ft1'.~~1~~et~ 11t1;~ec~J1:1!~~~0~ ~~et~1~nf:~1• be;:1~1:1t1~::~~~~ll'~~~1~~t1~~1 1~~~i\l1~'"~1~! ~:~i1~~~~~ 
or haR it pn~Red down the direction of the cord l"rom the abdominal Ca\'ity? If the sur-

~~~~;i·~l'.,::~::~:'~~~;~:·:~~,,;:\:~7,~~,:~~~;:I:~,~ ,:~•~,~~~:~~:,J~~r ii!~,~~;~;1:.'~',\,,~:::,.:~;•:::F~:~ l~~:I;~~~:;: 
of ya~inal l1ydrocl'le. or hrematocelt', howe,·cr, in which the tunica rnginalis is open up to 
the inu:rual ring, form an exception. 
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It being detcrmine<l that the swelling is not a hernia, tile nature of the tumor next 
claims attention. 

ls it a hy<lrocelc or hrematocele? hit the product of inflnmmation or of tubercular 
disease? Is it a new growth altogether, and, if so, i:s it innocent. in its nature or ma
lignant? 

If the tumor prove trnnslucent by transmitte<l light, tlie cxi~lC'ncc of n hydrocele is 
fairly decided; but, then, is it nn ordinary ni.ginal hydrorC'le, or encyotcd? Should the 
tumor be larg-e, en•n, and pyriform, and the testis be found, :H the po,.;tcrior part of the 
tumor either by means of manipulation or by t.he opacity di~played at one spot on trans
mitting light, Yag'inal hydroeele may he suspected; but should the testis exist. in front or 
at one side, and the tumor liave been of \'C ry sfow growth, small, :rnd more or lc:;.s globular 
or ev idently multilocular, a C)'1't ir hy<lrorelc may probably br dia~nosecl. The tapping of 
the tumor will, howen.'r, sell!<' t.he diagnosis; for in ,·aginal hydroccle the fluid will be 
more or less straw-colored and albuminou:'!, while in the encysted, it will be thin, non
albuminous, p~~le, and probably opalescent, containiug on microscopical exami nation , 
granules t\11d spcrma.torrhcc;i. 

Jn rru·t· or old instancc5, howe,~er 1 the lumor may be opaque, and under such circum . 
stances, clillicultics may be experienced; yet the hi :.-:tory of thcst• cases will tend to throw 
much lig-ht upon the point, for to a certainty ii will reYCaJ a disease of n?ry Jo11g :;landing; 
the tumor will be probably painle~s and fluctuating-, and the 1<•:.;1is made out to be in its 
usual po..,ition at the po~terior part of the sac. " 'hen <\doubt exist~, a puncture with an 
explorin~ trocar and canula will <lccicle t.he question, a:; in the:.;e cases, fluid will be drawn 
off of a dark color, Joaclt·d with cholesterine. 

" ' e will now pa1;.s. on to the cons ideration of tumors whi<·h are not translucent and not 
hydrocele, and it i:;; here that the surgeon experiences true diflieult.y in his diagnosis, as 
almo.::.t all the di..;ca~cs of 11Le lc.::.tis are insidious in their ~rowth, and chicfiy painlc~:; in 
their developmcut. The hrema1ocele, except in rare exnmplcs, u~un.lly followi> upon some 
strain or iujury, increasinp: with 1olcrable rapidity up to a certain point., and accompanied 
by pain which soon sub~idcs . It then becomes stationary ns 10 sizt', and remains torpid 
for a variable perioll 1 when pain reappears with other s igns ol' inflammation. The presence 
of the tcs1is il:i al:-:o 10 be made out by manipulation towards the po .... 1erior part of the organ . 
The surface of the tumor is always smooth, more or lcsi> oval or pyriform, an<l semi-elastic 
or fluctuating. 

Tlie inflnmmat.ory affections of the testis have a peculiar ~hape, being laterally flattened, 
and me usually acc·ompani(~d at. some period of 1hcir course wi!li tc11dt1·nc1's and pain, as 
well as often a~~oeiaU.:d with fluid in the tunica rnginali~. Jri tlie syphilitic iuAammation, 
tliis fluid is often topious. Both organs arc al:-:o gl•ncrally involYcd, either togethl'r or :it 
different times. The tumor i:; usually somewhat tt:ndt•r to the touch and lias a firm fibrous 
fpcJ unlike the scmi.elaMic and half-fh1ctua.tin:r H'nsatious affOrded by cystic or carcinoma
tou.., disc:.isc. In very chronic ca.:-es the testis ma.y, howcnr 1 be perfectly painless, and 
allow of any amount of manipulation without. distre~s; the narnral testicular sensation also 
ha\'ing di:->appearl'<l . Jn syp l1 ilitic dis<.>ase, the surface of' th~ 1umor will probahly be irregu
la r, with firm tibrous outgrowths in difforcnt parts and in the tunica albug:inca. 

Jn the tubercular affection of the epiclidymis or test.ii;; then• should not be any difficulty 
in the diagnosis, for the tubercular deposit, a:: a. rule. takes place unaccompanit"cl by pain 
or any symptom lwyond tlmt producP<l by its depMition. " 'lwn deposited in nrnsses..-irs 
u~ual form-it fr.els like ~ome fore ign body introduced into the $Ubstance of the gland or 
of the epididymi1S i and is at fir~t. <1uite painle~~ and unproductive of any symptoms. these 
only appearing when the material begins to soften down and excite some inflammatory 
action in the parts around. The tubercular m:~lerial may be deposited in OIW or more 
nrnsseF, these suhsec1ucntly, perhaps, coalescing into nn irregular iudurntion. " 'hen sup-

pu·~~~~0~y~;~cc~1~,J~\~~~) 11~1~t~111\i~~.:~f~5t;~e ct~,~~r~e~~~·~ painless th roughout. the whole course of 

~)Ii~::~ n 7:~o ~~!~r ~~~~~ o ~i\~1n I ~'e f r~~~o~ ;~~~els i ~~' ~:~1~C' :re 
1111~ ~1'~\i~:~ '~ r~11~1~lt~ ~n~ ~ c i L ~~~)~ e~~n ~~ ~r~~ ~l t ~; ~ 

;~~~i~1~~:'.~ie~!~~"~~;~:~n~ 11i~1 1~ , ;~~t;;:·~l~,~~~~~~i~11~d0!~t~1.~ ~;~;~~;·~f~1~;11;~::u~~~ a;~:~~~; ~~~1~!~:;~ ~~ 
one gland; arc rarely acrompanied with fluid in the tuniea \'aginal is; and, on being punc-

tu~~~~~ ~~~.~~.:1'.~r.s·~t:~~~~~s 0~/~1~! ~::;.(~1-~1~~·~~~1~111~~;~~1~~~c~;~~ir dcYelopmcnt than the cystic, 

~lfo~~r:~· 1·::~;·i !~;a~~ 1~:,~:~1i:·n~i "!1~fiea 1!:~~~~a~11 ~~~11~at i~:1~;. •:·~~c li!1~~::e }t~~ 11!~~~~ ~~~a:~~::!:.~~ 
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They are accompanied with a hydrocele, and ali'o invo\\·C' only one organ . They have a 
mor!' cla..,1ic and fluctualing feel than the cystic or the inflammatoryenlargl'ments, aml when 
their outline is unequal or boflsy, the projection is gPnerally 80ftcr th:m the other portion of 
th<' tumor. An f'xploring needle, or trocar and cnnula, mrl'ly, if eHr, ren•nl" the mueoid 
fluid so charncteri:o'tic of the cy~tic or simple affl-ctions, hut thtrnlly lets out blood or the 
thin cr<'amy fluid 1'-0 characteristic of a cancer. In the prt•ceding table, the chief points 
of difli.•rrnN· in tl1e sc\·cral chronic affection of the testicles are clearly s!Jown. (See 
Table, p. 6GI.) 

CASTHATIOX. 

The scrotmn having been shaven, and the skin O\'Cr the t(•i'ticle made tcni:.e, a free 
incision is to be made through the scrotum and tunica Yaginalis clown to the tunica n'Lgi
nalis testis, and the body of 1he organ with its cord expo . .;;ed; and, when any doubt as to 
din.gno~is exist:-, an incision should be made into the growth Lefore its removal. A ~trong 
silk or carbolizctl catgut ligature should then be passed through the cord, "hich must be 
firmly tied in hah·es ; the cord divided below the li~alure, and the tumor turned out of 
it s ~crotal co\'erinp;. There is no ncces:::;,ity to take away any of the SC'rotum howe\'er 
stretched, unlc;:s clisrased, since it is sure to contract. All vi•s:-els are to be twisted, the 
wound washed out with ~ome io<iine water <Uld drie1l, and a few ~utu res put in at the uppe1· 
part of 1he wound, the pur:;e being r::iised when the patient is in bed by a :small pillow. 
No pain is caused when the ligaiure of the cord lias been tightly tied, and about the tenth 
day it will come away. 

To 1akc the ,·essds of the cord up ~ingly is a trouble . .;;ome op"ration and has no advan
tage_;;, No rt!<-"islant can hold the cord with his fingers before it:-. divi~ion, as it is sure to 
slip from hi" g:ra:'l.p. 

To strap a testicle requires some ski ll. The patient fl.hould be made to stand 
again::;t the t•dgc of a table and separaie hi,;; lt•gs. The surgron !'.houhl then with his left 

"Fw. 383. 
hand grm•p tht• organ from behind and prt:ss it 
down to the houom of the scrotal sac 1 making the 
scrotum tcn;:c over il 1' :o.urfa<'e, the thumb and index
finger of hi~ left hand holding ii s neck. A pit>cc 
of cla.~tic st rn.pping Rpn·:~d on leather, half an inch 
or more wide, is next lo he wound round the neck 
of the tumor once 1 twice, or even thrice to hold it 
in position, for if' tliis point be not a.ttended to, all 
the :;;ub5cqucnt stepR will be m::dess. (Fig. 388.) 

Strapping: testicle. 
Jl:wing done this, pieces of strapping three

quarter:; of an inch long are to be applied vrrti
cally from one side of the circular strip to the other, 

suflicient force being employed to compre;:s the organ. "~hen thf' testis is completely 
eoYerecl in and compres~ed, another circu1ar piece or f'O should be applied to keep the whole 
in po:,ition. and to bintl down the ends of tile vertical pieces. 

ThC' strapping will probably require reapplication e ,•e ry :-econd rlay, as the parts ;:oon 
yield, and the strapping then forms a loose bag. The student mu~t remember that the 
objt.•C't of the strappin~ is to compress the or~an, and not to co\·cr it. 

Imperfect transition and malposition of the te:;ticle is occa~ionally met with, 
the organ being either arref'tCd in :;;ome part of its course into its scrotal pouch, or, mis
placed. At timc:'i one testicle i~ found in the canal, or it has failed to put in an appear
an<'<' at nil; while at others both are found to Le out of place. Not uncommonly, this 
arrested tle~cent or the testicle is complicated with a congenita l hrrnia, the vaginal process 
of peritoneum Lcing st ill open, and in all Ca!'CS of scrotal swelling' in inf:.ints, the sur~eon 
should exami ne the parts with care to discovC'r whether the te:-;ticle is or is not in\'olved 
in the tumor. 'Vl1en the t('stes are thus placed, they ::i.rC' very commonly ill-developed. 
At times clming their cle~cent through the rin2s, they a.re nipped by the muscular struc
ture~, anti become inflamed. I ha.Ye recorded ~11ch inslal\('t·s in :l former page. Nothing 
can be done by wt1y of lrca.tment to expedite the de~ccnt of thC' organ . 'Vlicn within the 
internal ring and complil:ated with hernia, it is well to r<.·com111C'ncl a tn1~s; but when the 
tcslis i~ in the c:\na\ 1 such an instrnmt!nt cannot be worn, an extra element of danger, 
undC'r these circum,;;tanccs, being aflded to the ca,;;e. 

Tco;t<•s so situated ~cem to be very prone to become the scat of cancerous di:;casc. :\fariy 
such ca!'es ha\'C been recorded. 



VAR TCOCELE. 

Jn a cn.:;:e unclcr my cnrc> 1 of a gentleman over fifty, an Fio. 384. 
enry~te<l hy1lro<:ele wn" fomHI with a small te~ticle situated 
in the N·ntre of a ton~rnitnl hernia, the cy:;;;t ap1wnring on 
th(' re<lurtion of the h('rnia a,;; n. rumor the size of' a snrn.11 
ornngl' 1 hdow thr <'Xh'rnrd ring and behind the hernia. 1 
tappecl it from bet.ind, and drrw off about two ounce,;; of 
n mill~y fluicl containing many spc·rmatozoa, and injected 
it with iodine. A good rt•;:111t followed. This gentleman 
w:L.;; marriNI, and had a family. 

Mal placed testicles are less common than tho;:e ju;.;t 
cl1•,;;criLl'd. l han~, howt'\'Cr, ;:(•en se,·en ca.-cs; in thrct", 
01w of' which l lnwe rcpo1·tctl ('Guy's llo!'ip . HPport~.' 
HHi7J, the right kslicle wa.:; placed in the perineum in its 
own indepe nd1·11t scrotal pouch (Fig. 384), and in the 
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~~: 1:::c't~•;nt~l~)/;:~ll'~:i~~R:li::·:~;l';:'l~S !l~1i'~:.: ~:~~ 1~~U~l1~~ t~~·~ll~~,1~~~ ltl~ht te~ticle In the perineum. 

nsl'Ol'iated wilh the m:d-placcd testicle; the bowel clcal'ly descending: into the tunica. 
vaginalis down to the testicle. 

Y.UH COCF.U:. 

This !'ig-nifies a rnrieo!'l;e <'Ondition of' the ::pC'rmatic v<'in~. and when the di::C'~e i:: well 
markrd thl•ir tortuo1'ity and dilatations pre:!ent the appenrnncc (Fig. jl:);",) and impart the 
ti·l'ling of' n. "hag- of worm:s" within the scrotum. I t is more 
common on the lefi than on the right side, the m;;:i~1wd Cllll!'l;t•s Fio. 385 _ 
of this pr<'pondt·rru1t•e being tht more dependent position of' the 
ld't organ and the liabili1y of the vein to be prCS!:l-Cd upon by a 
loalll'<l i;i~moid fkxurc of tlte colon. It iR a di,:c;u;e of young 
:1dult lift', and i:-; do11blle:!S of'ten 1 although not alway!', the pro
d11l't of mn:--turbation, or exct•ss of venery. A11ytl1i11g that 
retarrls the retu rn of the ,·e11ot11' blood from the org:rn :1~:,rm
rnte!'l;, if it does not really eaus.e it. The affoctiou is generally 
ac~·omp:rnied h~, a dull aching pain in the part as well as a scn
sa.t ion of weight or fulnes;:, but these sym ptoms nrc mrPly 
tomph\iuc<l of' at an early period of the affoction. The pain 
oftl·n pa:-::i'l'j.; up the grnin C\'l'll to the loins, a11d is rclie'"ed if' 
thr palil.'nt asf:>mne the recumbent position 1 or e,·en by ele\"ating: 
the sc rotnm. 

T1rnA'DIE:-<T.-lf' con~tipation exii;ts , the bowel~ must be Vi.rlcocrle t11.ken from ca~eof 
rcgubted. 1f' the t-c rotum be pendulous, cold bathing ought IO 
be recomm('ndecl, and the organ ::upported by mC'nns of a tl1in 
susprn~ory IJ:uula~c . Tonil·S arc oftt.'n of u;;;e. " 'hen this palliati,·e treatment gi,·e!' relief 
and retartls the progre.o;s of 1he dise~L'e, nnthing: morr is 11ee1lcd; hut when the <li~case is 
ScH!l'C' a.nd tlH.'ilC mcanR are indfeernal, a more rndi cal trt•atment is calll·d for, which con
Siiits in the <'Xt·i~ion, dc,.;trnction, or division of the \"Cin~. 

E:rrision is a prattiee which has been n:introduccd .... ince antiseptic surgery has become 
a fashion, and conRistti. of the remo\"al of about an inch of the disca;.;cd Hin below the 
external inguinal ring, afwr the application of a li,!!'aturc of' earbolized cntgut abo,·e and 
below the part to be remo,·cd. I h:we seen good result~ follow thi~ practice, :\ml ha"e 
known of bad , and re~ard the operation as far more dangerous 1han that now to be described. 
Operation of Lif1rtture.-'I'his is now g:cnemlly done hy a subcutancou!' opemtion . Some 
surgeons employ met:~llic wire for 1hc purpose, others silken or hempen li :r:1111rcs1 ligaturing 
the \'t'ins in two places an inch :1part. I pret'c·r this operation to ('\'Pry other. Mr. Lee 
uses two pi111' 10 arTt·st the flow of' blood, :ind performs subcutaneous division of the \'f'i::scls 
between them i and in my hamls this operation has been ,·cry sucecss f"ul. Sir B. Brodie 
usc•d to cli\'idt• the veins subcutaneously and apply prcs~ure. l\fr. J. Wood, of King'!'<, 
s11bc utant>o11~ ly i::urrou nds the Vl'in:- with a double wire noose. :111d keeps up pn•:-surc upon 
the wire by 1m:an~ of n metallic spring till clivi.:;.ion of the n.·ins occurs . Lee';; operation 
is perfornwd :L'i follows: l"'n1lc·r chloroform or not, the scrotllm on the side of the Yai-ico
cclc is to be taken bNwe1•n the fingers and thumb anti the vas defhens (wliich may ahn\ys 
bf' known by ils l'Only hardnc . .:s) allowed to <':!Cape. so soon a-. this is dont•, :\ nccclle may be 
pas::;e<l through tbc sc rotum beneath the bundle of spcrmatic ,·eins, and a ligure-of-8 liga-
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tmC' applied O\·cr the nPcdlc sutliciently tight to arrt•!l.I tlH' circulation through ti}(' Yein<:, but 
not to cut the !<kin O\"er them . A S('COud needle i~ to be applied in like manner, half a11 inch 
or more lower down or higher up as the ca>:e may be; and the ,·cins divided subcut:lllt"OU:·ily 
between the two ncedlcs by a knoromy knife. Somctim<•s the n!im; may be di,·ided two 
or three days afh•r the inscr1io11 of the pin~. but tht're is no object in dduy. The emls of 
the needles arc to be cut short after tl1c operation, and on the fiflh day ma.y be remon:.:(I. 

A day or so latl'r the patient may get up, wearin~ a 
}~JG. 31-'6. suspensory lmudngc. A~ a g<:ncral rule, rhis opcr:1tion 

is most succcs~ful, and not dnngerous. lt is only to be 
don(', however, wh('ll pnlliati,·e trea.lnlC'nt fails . 

Mr. :\Iorgnn, of Dublin, has recently suggested a.n ad. 
mirnblc suspender for rnricocele and other afft>ctiorns of 
tile testis, which is illustrated in Fig. 386. )1 consi:-;t:s of 
a piece of' weli\;ing: I~ inches long. 3t inclic:s wide iit one 
encl, -l- inches •~t the other, and gradually tapering to the 
nmTower end. A piece of thick lead wire is slitcbed in 
the r im of 1.hc smaller end, two tapes sewn along the entil'e 
Ieng-th of the \\Cl.ibing, and the .:-ides furni!-l1('d with 1w11t 
hooks, a lac:e, nnd a good tongue of ch:unois h·atlit>r. 
'Yhen the suspL'IHler lms been applied to 1he testicle, the 
t:tpcs arc to he :\lla"hcd to nn abdominal belt. The size 

)Jorgan's suspender. may ntry more or h·~~. Tiie h.•ad wire C'ncircling tlie 
lower end gi,·cs a foundation to the p:enentl 1111.:ans of 

support, and kePps the l<'stis within the b:\g; 1he palil'nt can mould it more or less to liis 
con,·cni('lll'C. and it need not be worn at night. 

Fatty tumors are o<·casionally met with in the cord. I h:we rl'moved one the size 
of a. walnut ; and fibrous or fibro.cellular tumor~ have bet:n met with on the testicle. l 
hn"c seen one of the latter the size of an orange, excised from the te.sticle with success 
by l\lr. Hilton. 

ArFEcnox::; OF T111-: ScnOTl'M. 

The scrotal pouch is very frequently the ~eat of injury, while lhe testicle. from its 
mobihy, ci-.tape!I. "'hen the parls a re bruised, thr C'ffusiou or blood is at time:'i n.>ry 
great, the blood formi11g a large diffusccl scrotal h:cmatocele, while at others, i t forms a 
di.-;tinc·t tumor. On .January 20th, 1871, I was consulted by T . B-, t"Ct. ·W, who sat 
dow11 on the broken arm of a chair. the stump of' tl1e arm bruising the perinea! Lorclcr of 
the ~crotum. A swelling nt once appeared, nncl when I saw him, twcnlJ·!l-ix houri; :iftPr 
tilt accident, a well.defined bloo(l tumor cxisl<'cl in 1he median line of the scrotum. the 
size of a cocoa-nut, thr two testicles ma.inlaining their position on t>ither side. By rc:-;t, 
cold lotion, and tonicf; tl1e blood was absorbed in tlm·c months. 

Lacerated wounds of 1he f'Crotum are ~11..,0 attended wiLl1 blood extra.rnsation, but they 
u.;;u:illy hC'al r1>aclily on account of th<' rnsculari1y of the part.;;. 

<Edema of the scrotum 1akes place whrne\"cr any inflammation n.ttacks tlw pnrt 
or the tissues about. It i.;; seen in the inflammn.tion of the epi<lidymis a.s:::ocia1ed with 
f?:Onorrhcca and in acute orchitis; in extrn\•a:;:ation of urine and urin:.try perint>al ab!'=Cef;!'; 
in the rl'lcntion of' urine in childhood due to the obstru('tion of a calculus; in phimo,,;i~ or 
paraphimo~is; in crysipela::.. _ln all these cn~c" it i" prero;ent, and more or less rednr"s 
a11d external sign:;: of inflammation coexist. Simple ccd(•ma is often one of the first i11di
cations of renal or cardiac dropsy. 

Elephantiasis of scrotum.-The scrolum n.lro;o is not rarely the f'Cat of cleplum. 
tt"asis arab1tm-... olid t.edcma of the S<'rotum, antl the di:;c:isc geuerally attacks the penis 
as well. In tropical countries where this n.ffeetion is common, the tumors attain an cnor
mou!ol size. his the same di8ease as attacks the ft•male ge11itals and other part8 of the 
body and cxtn·mitics; nncl in tl1e 'Vest Jn<lics is known as the "Bar!Jadocs lc•g." By 
~fr. Dalton, of Guian:l., and other ob~ervers it is regarded :is a constitutional di~ca.;:;e . 1t 
is OlTasionally as!'ociat1.•d with ichthyosis of the 1on~ue, :ind is often attended with fover 
:incl local crythcma associated with ccdema. which never Rubsi<ks. When ~\ttackin:r the 
~crotum nothing Lut its excision is of any use. The hi~torical case in which :\Ir. J\:ey 
removed from a Chinaman, ~t. 32, a tumor wei::z-hin~ fifly-six pounds (Prep. 162088

1 

Guy's )Ju~eum), of ten year:;' growth (Fig. 3t;7), is a g:ood ca..;;c in point, but 1he growths 
attain a larger size than this. Mr. ".iblin, in 1862, exti:;cd a growth c<1ml.lly large, and 
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in the ':\frd.-Chir. Trans.' for 1863, this rnse with reference to othcrf.l will Le found. 
8uch growtl1s nre maclc up of the elements of ordinary co1111ccti,·c tis~ue. Sir J. Fnyrer 
)ins opemtcd on mauy ca~e~. He writes: ·'The operation 
for rt>mornl of a scrotnl tumor is ~imple enough, but it n•- Fio . 387. 
c1uir<'S d<•termination and expedition. It needs also the aid 
of intclligt•nt a-.~istants. Bcforr commencing it i~ well to 
k1sc the tumor rni~c(l and supported in a ,·ertical po~ition 
f<1r half an hour, to drnin it of blood as muC'h as I o~siLlt·; 
then, the pntil'nt lmving Let·n placed in a rt•cumbent position 
on an ordinary taLlt'. with tlif" nates brought near to the end 
of' it. he is put und<'r the influence of chloroform, and the 
inci~ions ar<· to be commenced. Se,·ernl assistants are re
quired to hold Lack tlic legs, raise tlrn penis nnd testes, sup
port the tumor, and r:1pi<lly ~ccure the bleeding pointl'. 
The~e being provided, tl1e operation may be begun . The 
director is to be introduced into the passage at the bottom 
of which lies the gfans penis, and that organ exposed by 
h1.ying open with either the long c·ntlin or sharp-pointed bis-
toury the dense tissue covering it. If the prepuce is henlthy, Elepba 11 thu~i 11 or the acrotum. 
it is well to reflect a portion of it as a future covf"ring to (Key's ca~e.) 
the p~nis . Jf the prepuce is i1woh·ed, 01· e,·en su:;pected 
of being invoh-ed, it should be carefully dissected nwn.y lih the rest of the thickened 
tissue. Having- exposed the penis. it is to be raised and carefully cJi15~ected out, with or 
without the prepuce, as the case may be. This is to be raised and held a~idc by an 
assistant, care being taken in clearing it out of the morbid tis..;ue not to cli,·ide the SUS·· 

peni::ory ligament. 
" The 1wxt step is to mnke a deep and bold incision clown to the tunica w1p;inalis on 

one i::idc. Jn a larµ-e tumor se,·ernl incisions will be needed before the tunica vaginali~ is 
1•xposed, which probaLly will be found much thichnccl :rnd diRtcnck·d with fluid, forming 
lurge hy<lrocdei::. These should be laid open, and if the tunica Yagiualis be much thick
Pned it should be removed; if not i::o atfectE'<l, and the testicle not c:nlargerl, it nce<l not be 
interfered with. The tc·sticlc is tht:"n to be <li:"secterl out. rcflec1<:cl, and held upwards with 
the penis. A similar proceeding is to be carried out on the opposite side. The tumor is 
then to be rt'mOn!d by connceti11g trnnsnrsely the three Yerrie:il incisions n.lrcady made, 
and then, C'ither with the scalpel or amputating- knife, the remaining portion of the neck 
of the tumor is to be cut through. lt is wel l before Rcpnrnting it to mark out on the 
perinea! a:ipect hy :m incision the line at which the remornl is to be completed. During 
the operation, ,·cs~el::J arc to be commanded Ly the fing-('l'S of' a,.~i~ta.nt..;, t\lld large n:ins 
controlled by forcepR . lt is well that enn 1he most miuutc bleeding point should be 
Jig:atun:d (or twistrd), otherwise when reartion occur~ thl·rc may he hemorrlt:_lg<>. The 
bleeding havin~ Leen controlled, the testes with their e!on,2:rtH•d cords arc 10 bl· applied to 
the surface of the wound; the 1wnis is to Le enndopetJ in :t fold of oilt•d lint, and thus 
kept apart from the testc~, which are also co,·ered and !OupporH·cl ln po.::iition by oiled 
clolhs." The lnrg(•sL tumor of this kind on record w1;:iglicd :?UO !Ls. 

CA~CER OF TIIE SCROTDI. 

This iR a rare affection comp:1rNl with what it was some yPal'i=i rigo wheu ~weeps asct.>nde<l 
flue!', and is commonly mel with in this country as a cltimnf'y-sweep's ccwcer. 1t is, 
l1owcvcr, well kuown in the t:ir and paraffin man11fac1orit's of th1· C'ontinent, the products 
of distillation of' coal, ac<.·C"lrding to Yolkmann, bein~ more irrilatin~ 10 tlic hum:rn skin 
tlrnn soor. 1t is in rt.•ality an epithelial cancer i::imilar to that fouud in 011i1·1· pal't.s of the 
Locly; at times it is n:ry extensive, involving tltc wlioll: i3l'l'Olllln. );othing but its 
remo\"al can be rcrommcndud. Sinall tumors may be cnutcrized down or destroyed l>y 
caustic!', Lui the larger should be excised. Whcn the growth cnn be isolated by pins 

!,:~~~~~I ~11 ;·,~~g~~s~ t~ 11~~\:~; :n~:~t l~~at~'.~~11n~t 1,;~,:~. i=~r~j~~Ll ;: nl;~tti~d10h Get ~\~11 ~~.~~~11~ ic ~ ~;~~~1;1r~ hi: 

whole ~crotum is l'l'lllO\'t:d and the t<•stes are left exposed, hangi11g from thl•ir external 

~: ;~~~· l:1~1c~. s~,~~aeto;~ 1~~~~~,b~h~ 0!~~ i:~1~;-i~~:~; '~:;o~; :;~~~~ ~i.~'. 1 ~la1~~'~,~ 1 :~~~1 i ~111;~et•~~~11;~ru~! 
more than once. The earlier the disease i~ T'emoved the Letter, for by delay the glnads of 
the groin may become ia,·oh'ed. 
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The ~crotum is ocrn:o.ionally though rarely the seat of lumor~, sebaceous, fatty or fibrou!'. 
It. i:-;, Jikcwi!".r, tl1e ~eat of rnricose ,·eins; the small "enous mdiclt!S appearing a.s bead1·d 
dilatations of a peculiar a!'ipect; the disease is, howtn-cr, of linle importan<'c. 

Tumors or !-Wl'llings th:lt encroach upon the gcrotum from the perineum are probably 
infl:unmatory, and ure mo:;.t frequently urinary nbscf'sses a ..... :sociate<l wi1h and dependent 
upon !:'ome :-.tricrnn:; but occasionally an anid abscess may prf'sS forward, and I ham seen 
or.e ocl'upying the whole perineum up to the !:'crotum. These are to be treated by free 
incisions. 

STERILITY.-MALE IMPOTENCE AND SPERMATORRH<EA. 

The influence of the sexual functions is so great in the economy of human lif'e, tlmt any 
impairment of the organs concnncd is a mattt.•r of importance, 1101 only in its effocls 011 

the Uodily health, but e,·en more on the mental s1~~1e of the person altCctcd. 
Tl1e :sexual act is n compound one, physical an<l mental. The pliyii.ical organs may be 

perfoct and capable in their way, but if 1he mental are deficient in e::11<•rgy or weakened 
by doubt of competency, or under the infiuence of some emotion such as shame or foar, 
tl1c act wi ll be ~poilt, and failure to complete it must ensue. 

It i~i thcrclOrc, cleur tllat impotence, rt!al or imaginary, may be due to many physical 
and mental cau::ies. 

Taylu1· dPfim:s impotency" LO be an incapacity for sexual intercourse." The incapacity 
may t·11 . ..;uc from phy:;ical causes, remediable or irremediable. The latter includes lo.;.; of 
peni,. and te:-ticlcs, deformity of penis, including exce~s of and arrest of development, mal~ 
dcn•lopmcnt, in such cases as ectopia veiiiicre, &c. The remediable causes may be: some 
local aHCction of the penis or testes. 

Any condition that prevents tlie introduction of the organ into the female passage is 
enough to cau~e impotence, whether such condition he conncctr<l with the 1>enis or testes. 
The ~ame etfcct is produced by any disea::e or congenital malpo:sition or development of 
the te:-.tc~, attrndL·cl with loss of sexual desire, as by old age. A man may, therefore, be 
impotent nn<l ,-irilc, or impotc11t and sterile. 

A man may Uc capable of sexual intercourse nncl yet be sterile; st(•rility in the male 
depl·nding much upon the secretion of the testes, as well as upon the formation of the 
pt!ni:', for !:>Cllll'll without spe rmatozoa is destitute of procreati,·c power. A man may ban~ 
a penis the subject of epispmlias or hypmipadias; he may luwe sexual desire, and e\·en 
pown, but if the urcLhnli orifice be so low down as to IOrbid the semen being conn!yed 
into the rngina, he will be ste rile; though ull pntients with hypospadias are not so. I 
have known two nwn who had hypospadias-the orifice of' the urtlhra in each, opening one 
inch behind the normal ure1hral opening-to be the fa1hcrs of three and four children 
respectinly; and a third, in which the urethral orifice wus one inch behind the glans, 
who~P wifo died in {'hildhirth. 

When the Ul'ethral orifice is at the base of the penis, sterility mu~I, howe,·er, exi~t. 
'Yl u.:>n partial epispadias exists, then• is no rt-a~on to believe that a man must Ue sterilt:. 

\\'hen both te,:;,tes are misplaccd....--tltat is, when they ha,·e nut descended into the scro
tum-there is a strong probability that the organs are badly deHlopedi that they do not 
secrete healthy sperrnatic fluid, and that sterility coexists. Cmling M.;erts this nry 

t0~~~.:e7i1~0P~~1~11<\~~ i;~~1~<:c~iucte h~1~~ ~'~:1:' 1 ~~e n~i:11~1 \~::~:g:hf:r~:~:~l ei'1~d:n;:n!·~::~\\~~~~i~: 
Curling may be right, but there are many exceptions to such a. rule. " .,.hen one te~tis is 
in the 8crotum and healthy, there is no reason to sui;pect sterility. 

Sterility sometimes follows disea~e of the testes, infl:~mmatory 0 1· otherwise; for epi<li 
<lymitis or inflammation of the duct of the gland may be followed by atrophy of' the organ. 
Gosselin, Godart, and Liegois have la.id µ-reat stress upon this; and Curl ing ascribes the;e 
ns common causes of sterility. Sterility may be proJucccl by inrnlunta1·y seminal t:'mis-

~~\~~:rt ~~ :~::~~·~o~!;Lt~~1~e~~ 6~~~1:1~~ler~t~:~1 ~~~~~~~bi~1~~ 1i11~ ~~~cl,11~~~!~tc;~gth~ ~~~~ i 1~~1~8 cl~~c ~1~:~~~ 
is al:;o anoth(•r cause. The student must rcmernl>er, too, that a man rncl)' be capable of 
sexual ina·rcour:-c and be Meri le from other caus~s. lie may even hnve emiesions in con-

~;1~tii1~1.~l ~~~~1i1~1~:.scnt~:!.:e~::~~~~~1 ~1;f: f~~~ ~11:~1iss1~:~~:1 ~~1~t C:~;li~~·l~~l~a~f ~s~r~~~:1 ii1;~~e!~;~ 
~~~~~~1i·~;~ 1 ~ i~::~i~~~~l~~~~i·it~~01~n:~n~c;·~~l~a~e:~: u~ i~~~:';.~.~r~~.;~ ~~,;~ 1::: i;'·::; ~t~11t~~~1t~~·~e::1~:i 
power. Some yturs ago, I remored a testiclc for cystic disease from a gentleman wlio 
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had been nrnrrietl. mnny Y''rtl'S nnd had no child. After the operation his wife !"OOll 

com~ei,-ed and ~ave birth to a boy. 
Ju the female subject, impotency may be 5aid to exist when the rngina is abl'ent or 

obliterated. Jt is for a time present when the orifice is occluded by ~ome <lenl'C mem
brane, or when the introduction or the male organ i:s prevented on account of the ::'mallnes.; 
of the orifict!, by rngini::;mus, or the pre~ence of a biticl ngina. 

Sterility is dut• to many cau~es, tht! occlu:"lion of the os uteri being one, but morbid con
ditions of the uterus and ornries are probably the more frequent. 

The student should remember, that "the fun('tions of the testirle, like thoi;:e of the 
mammary ghtnd and uterus, may be suspended for a Jong period, poi::-<ibly for life; and 
yet its stru(·ture may be sound and capable of being rousl:!d into acti,ity" on any healthy 
stimulu'i. Unlike other glands, it docs not waste or atrophy for wan1 of use, the phy.:.ii:al 
parts of man's nature being accurately adapted to the necessities of his position, and to his 
moral being. 

SPEKi\lATOUilllCEA. 

This doubtless exists as a disease although rare. It consists in the d ischnrge of spcrm
atic fluid containing spermatozoa with the urine, wi1hout sexual de~ire or sexual excite
ment. It is commonly associated with some derangement of the digestive organs, 
con.:;tipation, and rectal irritation, spasmodic action of the lerntor ani acting on the 
vesicul:-c seminales and prost:ue gland. In its most complete form it is associated wi1h an 
absolute lo:;s of sensation about the ,·eru montanum on the pa'isage of a sound, a patient 
thus affected allowing the introduction of' an in!:itrument without ftinchin~; while the worst 
cases are associated with wasting of the testicle and rnricocele. Jt is nL times without 
doubt due to exce:-!.'S of ,-enery, but more commonl~v lo masturbation. 1t commences 
almost always with nocturnal emi~sions which gradually become more frequent. These 
are at first attended with erotic sensation, although 1101 so subset1uen1lr. and at last occur 
without erection. If copulation be attempted, the ejaculation takes place at once, often 
before tlie introduction of the organ. It ends in the total loss of' sexual inclination and 
power. Lallemand says that "seminal emissions supenening during micturition are the 
most ~erious." 

He holds that "spermn.torrhcca is nearly always dependent upon irriln.tion of the pros
tatu gland and its ejaculat0ry ducts," and bclie\·es that in most cases this irritation, which 
nlso exists in the neck of the blndder, is the result of chronic inflammation of the uretl1ra. 
in the prostatic portion of the vem montanum. An old allack of' Ul'Cthritis is the mo1't 
frequent cau~e of the seminal emissions, and these emissions arc often rela.tccl to stricture 
of the urethra. 

Trousseau, however, while admitting the force of these obscrrntions, believes that spcrm
atorrhcca or incontinence of SC'men is <lue to some imperfection in the nerrnus sy~tem of 
organic life, since it is so commonly found in men who have had iucontinencc of Lil'ine in 
chilclhoocl. He looks upon the masturbation as an indirect proof that there iR a bad st:•te 
of the uerrnus system, and the sub:-!equent impottmce, in10ani1y. or paraly~i::; ai:: an aggrava
tion of a nervous condition, of which masturbation was only the first morbid manifesta
tion. (TroussC'au, 'Clin. Med.' vol. iii.) This latter view is supported by the fact that 
in some cases of injury to or disease of the spinal column, :!permatorrhu::a is a common 
associate. 

False spermatorrhcca is. howe,·er, a more common complaint. Jt is suppo<ied to be prf'
sent when nocturnal t!mi~sions are frequent, whPn diurnal emissions take place on any 
sexual though1 1 and urethral discharge of a gbiry fluid attends clefl-cntion, when erectious 
with discharge follow the slightest irritation, such as that proclnced Ly riding or walking, 
from the f'riction of trousi>rs, etc. Such cao:es arr> far from rnre; and n.rc commouly due 
to masturbatio11, but arl~ not ca~ws of true spermatorrlirea, although ll1E>y often precede: it. 
Nocturnal emis~ions may be too frequent, bur, if associated with sexual focling, they are 

~~~: ~i 1;~1,~~s:!:~1 du: 1i\~ t~I~~~~~:~· ;:~ 0;: 'r~~ef; ~:~;ic~1.:~~ L ~ ~[ i1~~><:.;1~1:1~ ct,l i:r t ;~ l~ ~1~~ !~)~~~·~·n t:t1~~.~~~~ ~~~ 
character, :\nd not milky. The whole genital tract in this afli·ction is in a Mate of morbid 
sensibility 1 of hyp<•rxsthcsia, and requires treatment, since the false spermatorrhcca is often 
only the prelude to the true. 

TREAT\IEXT.-Tro11~:-'eau, regarding ma~turbation as a manifeslation of some di,ea<:.e of 
the nervous centres, speaks stron;rl_v in fo\'Or of belladonna, and, so far a~ my (·xperience ha.;; 
gone, I am disposed to tliink it a rnlual>le drug ginn in half-grain doses of the C:\.tract 
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~~,~~; ~e~~~~~l''~::1t1l;.,~~~(~ :~n~~11e~~cl:1i~5 J~;l~~s:t\1~~; ~~r~,~~:::~:i;a~; ~~i~n~~~;·k e~lt ~~~,~~1~.0 O~· 
com·,{', this good l'an only be met with when there is in the patient's mind a ~trong wi~h 
to overeomc n repugnant habit. To aid this, 1he application of a ring of bli~tering fluid 
around the pcni~, or painting the prepuce with iodine1 i~ a valuable adjunct. The bowel~, 
more particularly the rectum, under all circumstances should be kept empty, and thu 
nightly injection of cold water into the bowel is a useful custom. The patient should sleep 
upon a hard bed, and be lightly co,·ered. Ile s hou ld not rest on his back, and a solid 
subl'tance fastt::ncd in a handkerchief o\·er the sacrum is a good mode of' sr>curing this end. 
"~ llCn evidl·nce exi:::;ls that the mucous membrane of the prostatic urethra is affected 

nrar the or ificrs of the spcrmatic ducts, Lnllemand's advice of' :1pplying n solution of nitrate 
of siher (gr. ,. to gr. x to the ounce) e\.·e ry other cJay shou ld be followed. Some surgeons 
ue.c a ~trongrr rmlution, and when ~Ill absolute 1010s of scn:< ibility of these parts is present, 
galvani:-;m ha<.; been highly spoken of. For the applic::ition of tl1P. golution, Ericliscn's 
syringe c:ithetcr is the bc:::; t. E,·cry means should be employed to clivert the patient's 
mind from the seat of his atfoction by encoumging mental as well as physical labor. Simple 
nurritious food should be allowed and cold bathing adopted. 

Jn the ca~eii of imaginary impotence of young married men, all thnt the su rgeon !ms to 
do is to gi,·e confidence, for the failure is probably in the mind rather tlrnn in the body of 
hig patient. The best advice is, to recommend abstention from coitus, when .Xature in 
her own time will have her way and assert her power. 

CHAPTER XXV. 

SL'RG!CAL AFFECT!OXS OF FElL\LE OE:l'ITALS. 

Wounds of the external genitals are met with in practice, as the result of violence 
intentionally committed, or happening accidentally from falling or sitti11g on pointed or 
cutting Lollie~. They are alway:i serious on account of the bleeding that attends them, 

~;~;~,~:;~~~11:1~i~~·s~~i~ r:~J~1~::a:t 1~~1~a;:ii;:i~~;i 1 ro~:·t 1 1!i·~ 0t~~~'~f1~~~\~~~=u~~1 ~~·en:~r~1~~s~~f:1~c1a1~~ 
heal well. 

se,·cre laceration~ nt timt:"S take place in the attempt at coitus. Sumi~ years ago, I WM 

callee! to a young married woman for severe hemorrhage from these pn.rts following marital 
inlcrcours:e the night nf'ter marriage, and found two seYcre lacc:rations of the orifice of the 
v;igina and liynwn unruµtured; the membrane had been practically drinn in. Pressure 
arn•_..,ted the bleeding. 

"~ ound.s of the vngina are apt to be followe1l lty inconvenient cicntrire!?-. 
Foreign bodies are aleo at times introduced into the vagina for niminal or erotic pur

pose01. )fr. Hilton rC'mo,·ed at Guy's a flat bone netling mesh, ten inches long, which bad 
pa~~ed through the vaginal walls into the peh·is. Bottles nnd other foreign matters have 
a.l~o been introdured. Sponges are not uncommonly found in the pas:::agc, and iu a case 1 
l..new of, such a foreign body gan! rise to the suspicions of cancerous disease. 

ADIJERE~T LADlA. 

The lnbia during chi ldhood are apt to adhere together from some local inflammatory 
action, anli !"O to close tlie labi<il orifice as to interfCre with the act of micturition. The 
urine in ehildnm thus iiffocted, often squirts in a buckwurd or forward direction, and for 
thi:;, Slll'!:!;ical attention is sought. In these ca~e!', the true condition of aA1tirs will a.t once 
be recop;nize<l on separating the genitals, for the labin will be found connected together by 
a membranou~ adhesion which pa~ses forwards in some cnses to the urethral orifice, thereby 
nffocting the urinary stn•am. This membrane is readily broken down by separating the 
labia with the fingers or thumbs, or by means of a. probe introduced behind it from abon. 
The appli('ation of a little cold cream will complete the cure if' care be taken to keep the 
parts cl~an. 
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YGJ,YITIS. 

This i~ a common complaint in children. and is almost ahrnys du" to somP rectal irri
tation sudt as that <.'aUi-iC<I l>y worms, scybala, &c., in tlic fol'IJlc and badly fod. lt is 
rarely the result of a :ronorrla.cal ~lffoction, as is too often irnspt•cted, and it is well to be 
awur<.• of this fact, us it is not uncommon for a surgeon to be COll$;UJ[(>d about a child with 
n1hitis undn the !'11spicion that the n.ffection is the result of an impure criminal contact, 
when it iR due to ~om<.• :;imple non-\•encreal en.use. 

Jt shoultl be trt'Hft•d by lo<"al cleanlint:ss and mild nstrin:,?;ent lotions, such as lead, alum, 
&c.; wht:n worms are suspected, by the aclminbtr:uion of a. µood merC'urial or jalap purge, 
and attention to the digc,.;ti\'e organs and general lil"alth; a mixture of rlrnlJarb and soda 
for a !low dayi.;, and i;ubsN1uent ly a tonic generally eHCcts a cure. 

N oma, 01· pha:red:.l!nic ulceration of tl1e labia , sim ilar to the cancrum oris after the 
exanthcmata, is met with in cacli('ct ic children, a nd iR a discao:;e of debi li1y. It com 
mences as an infl:unmn.wry swelling of the pn.rts s imih1r LO c 1·y:;ipela~, pn::;sing on w 
gangr<'ne and ultera1io11. aml is always attended with g reat, proR tration. For its treatment 
s11d1 tonics as can Le borne should he ginm; aml particularly iron, quinine, or bark . 
\Y ine and abmHbinre of good liquitl nouri!'hment should be giYen by the mouth, or, by the 
rectum when the ~torn~1ch rcjc<.:1s it, rind milk will1 chlorate of' potash is a good drink. 
Locally, opium lotion with carbolic acid, nitric ac id 1 or niirate of !l-ilHr should be u~e<l, 
and wht'n the ulceration spreads, nitric acid in its concentrated form may be applied or 
the artual or galnmic cauwry. 

Nrevi, wht•11 found inrnh·ing these parts, are to be treated like others. 
Hernia.-Jn women, the labium may be the seat of' an inguinal hernia or of a 'L'ari

cocele. The fornwr is known by its own symptoms, the latter by its wormy fee l. It may 
also bt>come th<' scat of thrombus or blood tumor on the rect:ipt of nn injury, which is to 
be made out by the hi~tory of the case, the sudden appe:irance of the "welling after an 
injury, its external a:-;pcct and fluctuating feel. Such blood :->wcllin~s m·e IO l>L• treated at 
fir--t by the locnl npplication of cold to arrest the flow of' blood, and, sub~equenlly, by lend 
lotions . Jf they tend to brc>nk up and form an nbscm:s, a free incision into the swelling 
is tile right trP:llmCnl to udopt. 

L abial abscesses lorm at times as a result of n sof1cncd thrombus, but more fre . 
qucndy from follicular i11flammation. They arc very painful and ouglit to be opened early. 
Occ11!'ionally they ;ire the con:;equt>ncc of an inflamed cyst. 

L abial cysts arc> \'cry common, Hnd are usually met with on the inner ~ id e of th11 
labia. They are s imilar in tlwir nature to the mucous cysts found i11 the month or about 
the tong-ue, and :ire fornwd in the same way by the obstruct ion of' the clncts of the mucous 
gland!"- of tlu• parts. They appear as chronic pai11h•ss swcllin ~s protlncing only mechanical 
inconvenience; but if ncglt•ctt·d, they may inflame and suppurate. On manipulation, they 
feel tense, globular, :uul :o.emifh1ctuati ng, rind contain a glairy brown or blood-stained fluid, 
at times wi1h e holcsttri1w. They a re to be trentcd by excision, or the rcmornl of the 
pre:-;euting surface of the cyst by a pair of forceps and ~ci~$Ors, the rcmontl of one wall 
exposing- the otl1cr 1 which contracts . Excif'ion, howen~r. i'l the saft•:->t practiee. \Yhen 
an 01wning into the cyst is made, the cn,·ity should Uc plu~ged with lint, or with lint 
soaked in tincture of iodine-this fluid exciting adhesi,·c action or suppuration in the 
cysr wall . 

Mucous cyst~, like tlu•-:(>, are al5o found in the rngina. 
The internal I:ibia may nbo bf' tlie seat of sebaceo11s tumors, and of a ~olid c.cdcma or 

hypertrophy similar to that ~een in tli e male scrolum not unlike f'lepluwtiasis, and grow 
to a larg'' s ize. Nothing but their remoni.1 can be entertained. Some time since I 
remo,-ecJ with the gah·:inic Ccraseur, from a middle.aged woman, both labia which had 
attained the size of a cot·o~Hlut without the loss of a drop of Lloocl, after h:wing- isolated 

~11 ii~~ .g 1·0,~~ ~ ~~sn b ;; 
1 
ii; 11i71 ~1;'. :11~1~ 1\1 ;e~:~~~!10t: 11~~1 g ~~ t ::: ~~:I , L~~~~s k ~~lilt<! 11::1i~::t lb~ 1 ~ n';;! ;~). ~·~~1 n ck~ ~11~ 

tumor~ arc highly rns<·u lar, ;\IHI 1lie surgeon requi1·cs good a~si~rnnts in their rt>morn.l. 
Cancerous tumors, both epithelia l and otherwi::e, of tllf'sc I arts are aho met with, 

nnd are known by their ordinary features; they shou ld be treated hy rc•morn1• It seem.s 
that cancer is prone to appear in these regions at tin earlier pl'riocl of lif'l' than in others . 
ln 18G!J I remo\'ed a \\'ell.marked cancerous tumor from the labium of a woman only 

thi~~itt1::~1:7~~:e~~~'\~~· the clitoris occms at time~, and I liaxe seen se\·eral well .mn.rked 
cases, but more commonly it attacks the innt:r labia and orifico of the ,·::i.gina. In such 
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ca~Ps the benefit of the ~alrnnic cautcry i!:'t well illu ... trah'd, for the remornl of tlu·~<' 
:,rrowth~ Uy cxcii-ion i~ YCry diflicult, and alway~ attl'lldPd with ropiow· hll'<.•diug. " 'IU'n 
the whole g:rowtb cannot be i::-olakd, as much n.s }JOl';o;iblt• shoulrl he cxt•i,;1·d or "'t'rapt•d off, 
and the cautcry freely applied to the surface anti lia!-ie or what rt·main~. \\'here the 
growth can be isolated by the introduction of 1011g p ins bc1wath its hn~c a11tl a wire 
adjuMcd beneath the pi ns the p;al van ic Ccra"cur, not rnadc too liot ~rnd ~lowly workl•d, i:i 

an admirable instrunll'nl to employ. By it" mean~ I han• ~ucc:e=-=-folly n·n1Cn'l~1 l on !'=en:ral 
occasions without t he lo~" of a drop of Llood an cpithelinl Ntnccr onupyin~ the fourcht·ttc 
nl' tlH' ,·agina, encroaching on the passa~c and the pl' r ineum. The pa1i1•11t:-o were un<i<·r 
chloroform du r ing the operation :md frlr no pain; the after-pain in tlic:-<C ea~e~ bt•ing 
"II ways s.lig:ht, the cautery entirely dc.stroying tile ~cn::.ibility of the di\'idcd p:1rt:-;. \\"ounds 

so made heal kindly . 
Lupus also attacks thesP pnrts like others; while warty grou•ths are ~ommon. 
Syphilis has received ;\llcntion in another pagC!. 
Imperforate hymen is a condition 10 he recognized an1l not c011fuRccl with tbe 

aclhen'nt h\bia already refcrn.:11 to. The hymen is more deeply pla('l'd iwarcr the orifice 

~l~e t~1~c;~,L~~t~:~~ ai~r ~:e~1e~ ~~ct1~:~~:~e ~1si~a~:~1 :~~~~~~,~~:ft'.:1 <~~, \~1:1-i1~J~~~~·~i1:11~~111;t~~:~,.~:~~~~~:1~i 
dii:;turbance. 

The proper treatment of the!"e cases is the division of the imperforatc rnemhrnne or its 
complete excision, 1he object being to allow of the free c.;cape of the re1ai111.·d secretion, 
which is usually black and treacle-l ike. Succc:;s m;ually attends this practice, though a 
fatal pcrilonit is nt times cmmes. 

A rigid hymen is occa~ional ly an impc·dinwn t to coitus in women who many late 
in lifo , and I bave known 011e in which for two yc·ars after ma1Ti:tµ'.(..' the hu~bantl h:ul 
nc\"cr had perfect connection on this accounl; indeed, it was not till after his wife h:ul 
become pregnant, n.nd the 'aginal membrane had been ruptured during the Lirth of" the 
cliilcl, that a satisfactory coitus was eflCc1cd. 

I lmrn also been called upon on one occasion to didde the hymen of a lady about 
thirty, who had been married for some month$, nml had ne\"cr had complete connection, 
till' husband's penis hadng been very large. 

T here a.re ra .... es on record showing that, when a ni.gina is occluded and the 1 atient been 
married 7 the urethm has been so enlar gc.·d as to admit the tinger7 and in all prol.mbility the 
m a le organ. 

A double vagina i1' another cnuse of difficult coit11s. I wns con1'ultccl in sud1 a cMe 
by a patient who ila<l Leen married for sernral ycar:-: 1 and 1wn.•r had connection. The 
woman came to me, ns a di\"orce was under consideration. She eompl:~inecl of exlreme 
lmin whene\·er an attempt at coitus was made, and the husband of inability to penetratt'. 
On making a careful examination, a double ,·agina. anti uterus were di!:'('O\"crcd. l ad\"i'ied 
the division of the septum wi1h the galrnnic: win•, by perforating the !:'eptum near the 
ul<.'rus and gradually di\·itling it by mcanR of steady traction upon the wire; but, whil:-;t 
the queHion was under t he consideration of both p:i.rtie~, the suspicion of pregnancy 
occurred, and time prover\ its trnth. A child was born prematurely after a tedious labor, 
autl I heard no more of' the difficult ies of the case. She beca 1m~ prf'gnant a second time. 

Besidt::s these deformities, others may occur, such a~ occluRion of the ni.gina or absence 
of the uterus, or the opening of the recLUm into 1he rngina, &c. (..\'.c. 

The clitoris is occasionally enlarged at birth, appearing a~ a Rmall penis. 1 ha>e se<'n 
m1 example of this. and :ii the end of the clitoris a deprc~sion existed co1-re!"ponding to the 
male urethra. Tlte child in other respects was natural. This orµ:an, howen~r, may in 
after life become the subjt•ct of hypertropliy, ind<'ed, of a kin<l of clt•phas as of the male 
penis, and require l'i.!HJO\-al. 

Clitoridectomy for epithelial cancer has already been allud<'<l to . This operation has 
Leen prac tised for epi!t:p!'=y an<l 8upposed erotic complaint:::., but, ev idence is wanting: to 
justify the step. The operation for sud1 purpo.-.es appears at presen t. to Le unjustitiaL\e. 

V aginal tumors, l>cs1des the cyMic anti <..'pithelial, a1·c occasionally met with, and 
vaginal polypi are found. l remO\·e<l one the size of a nut from a child thrt!C years ol<l, 
;111:! similar cases are on record. They !)hould always be ligatured an<l l·xcise<l. 

Rc;PTCRE OF THE Pi::tmrnc:\r. 

wl:~:~1~~:1~:~~ni~1 i~ 1~~th:·~~~:::.~s a result of a rapid delivery, and to n small extent it is somc

\rhrn limited, it is not of much importance; but when extens ive, t he pelvic organs 
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1oi::r tlwil' natural support and arc liahle to fall. g-i\·ing- ri"c to recfort>IP or prolap~e of the 
po:-tnio1· wall of the vagi11a1 or, c,1;sfurele or JH'Ol:lJJ~C of th{• :intl'rior \\'all of the \a!.{ina. 

Wlil'n the !Opliinctcr ani or n:ctum i~ implicated, the ru:('itlcnt IJl•eonw~ c1f' ~ran;: impor
tanl'l'. 

At timl'~ till' rupturC' j<;; centr:il, and, in the ca.c;1• from which Fig-. 3~8 was taken, the 
cliiM wih horn 1lirou;.d1 tlte rupture g_ The irn·id11ut took place in the pr:wlice or a 
metlical friend, \\ho ~l·nt the C'a:-e to me. Dr. 'Yibon wit-
nc:-;"cd a like proce:-;5 in a similar ea .. -:e ('EI. :.\led. Journ.,' }'m. :lr.~. 
April, 187.)). 

There i;; 110 rca!'on to bPliCYe that i::uch an neci.clcnt ii:; in 

~~ J8~:1:~i~I ~l~~, 11~:~1~1t):t; 1 t!~.~ tl:11c:~u;:~1~~:u~11:i1:~ll1~1~~1:~a~!~c;1~:L1l~'~;: : ~ 
is often dillicult to Jll't'\'C'nt. l h:we known it occur in tlie 
prnctice of very goo1l men. 

Hligltt ruptures of' tlie perineum 1rned not IJe regarded, hut 
wlif'n a rupture into the Lolly of the perineum lakes place 
during labor, aud tl1e :1ccitlcnt is recognized, the bci::t prac
tice i~ to put in one o r more sutures at once. This practice 
i:s so ~ound that it cannot be too confidently reeommendc1l. 

'nicn 1he opC'ration is not pcrfornwcl ;tt once. but po:;t
poncd to the foturc· 1 it mu~t he left till the period of suckling 
has pa ... !'ed and the g:cneral health of the patient bet:n re
stored, a~ tlw opC'ration, being a plastic onC', rc(1uire;; g:ood 
power on the part of' the p:\tiem, and immediate union or the 

;:~~1;:~1;1 yi;;11~\;~;~1~~:~df~ri~~·;:<~~si.t r~;eli; f~fi'!. successful when ~;;~::M: 1;~:1:~~~ ;~i~:e,;:;i;oe;:~ 
Operation.-The bowels should be well cleared out by 

an apcricnt given twu days before, ai11l an enema on the tlay of operation. Chloroform 
should he gi\•en, the patient placed in the position for lithotomy1 with the Luttocks brought 
to the ed~e of the table, and Clover's crutch applied to keep the knees apart. An ass is
tant shouM then well Sl'parate the lnbia, and the surg:C'on with his scalpel map out the 
portion of' integument tlia.L he propm~es to remove, rcmembt.:ring that it is well to haYe a 
bron.<1 su rfa c1' to bring together as well as a clean ly cut one, for a tliin membranous union 
is u~ele;;s, and it jagged surface will not unite. At 
lea<;;t an inch of rnw !:'-U rfoce should he made from the Fw. 389. 
recto.rngi1ml septum forwn.rd, 1he wi<lth of the ban·cl 
smface diminishing slightly towards the anterior por
tion of the lahia. Ila\•ing thus mapped the part~ out 
for removal, the hest plan is to perforate the tissues 
toward!'< their centre and then cut outward<:., the right 
half being fir::.t trcatc•d and then the left (Fig:. 3tH)) . 
Not a remnant of the mucous membrane should be left. 

If bleeding follows, the larger arteries m<l.y be twisted 
while a little pressure soon controls the smaller. 

The second :;tep of' the operation, or the introduction 
of the suturc~. remains to be performed, and it is of' no 
less importance than the firSt. The sutures should be 
introduced when the quill is u~Pd, at lea~t an inch from 
the margin or the wouncl, and when gut alone is em
ployed, a quarter of an inch, the one ncarc::.t the rectum 
bein~ firsl in<:ertcd. When 1he recto.vaginal septum is 
invoked, the i11troclu<'lion of this suture is of primary 
importance. Jt should be passed deeply through the 
left side of tlie wouud rather behind the level or the 
septum , through the tissues and the septum, and out at OperMl0:1 for ruptured 11eriueum. 
a corrt.:sponding point on the right side, being com- __ 
plct<:ly b11ried in its whole couri;e, the object l>ciug to dmw the scptnm well forward ( T tde 
Fig. 389) . A second and a third may then be introcluccd as indic:iicd in the d1·:nving:. 

A quill suture i~ probably the best to use, and good fishing-gut the hcst material ( f lde 
Fig. 37). A nectllc, such as that seen in Fig. 31:.HJ, is the one 1 now usually employ. It 
is curved on the flat i;o l\d not to cut the rcclO·\·agin:tl septum in its pa.<:~age, and h:.\S an 
eye in its point to admit the double suture. The parts should be pressed together firmly 
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after their appo!'ition, and S('Yeral superficial sntures of' silk or gut may he intro<luccd. If 
there be mucl1 ~pasm of the sphincter, a di\·ision of tile superfkial fibres of the muscle at 
its posterior margin or two lateral notches may be mat.le. I haYe done this only in excep· 
tional cn~es. 

After tl1e operation is complete<l, the fingers should be introduced into the Yagina and 
recunn to a.-.sure the operator that the parts are in apposition, and, when any blood ha.s 
pa.o;:.i:;cd into the ''agina, the passnge :'hould \Je syrillged. .A morphia suppository may then 
be placed in the rectum to relie,·e pnin anJ spasm, and to lock up the bowds. 

The patient ought then to be remo,·ed to bed and the lc~s should he tied to)?ether, and 
flexed upon the abdomen. The urine should be drawn off enry six hours for the fir:st 
three or four days, and the parts kept clean . Iced milk nnd beef lea should be girnn for 
the first Jay, but nH.'at and wine subsequently if the appetite allow. The patient may lie 
on one side when preferred. ]f tl1e quill suture is used, the deep sutures should be re
moved on the 1ltinl or fourth day, and the superficial on the scnmth. 'n1en silk, wire, 
or gut snturcR have been employed, they may be left for six or seven days; hut after the 
fourth cby 1hey sliould be taken away wlien suppuration appears in tbeir track. 

thi~::s '~:.tl~~!.1 ;~~·~· 1 ~1dt~~~l,qf~~~I q~;~~r~!'n g~~~ts ~~~r:o81~~o~~f~:e:~h~b:l~~;-.~1l!o\11°~11\~ ~~:~i~a:~o~1;~ 
be obsen·rd. 

After tile first week, the use of the catheter may be dispensed with, the patient making 
water on her hands and knees, the parts subsequently being carefully sponged. 1Yhen 
any offem;iye rn_ginal di~charge appears, the pass~lge m:1y Le syringed with a lotion of 
Condy's fluid. The bowels should be locked up for at least a week by small doses of 
opium twiC'c a day. and then relie,·ed by <l do~e of castor oil afier some warm oil had been 
injected into the bowel; but, in some cases where union is thought to be foeble, it is well 
to keep tlicm from acting for a longer period, care being always ob::ene<l that no large 
indurated motion be allowed to pas~, warm water and oily enemata being used. 

W'"ith this attention, good success generally follows, and women may have subsequent 
labors without any gi,·ing way of the parts. '\'ht:re much prolapse of' the posterior wall 
of the ntgina coexists, a strip of mucous membrane running up the vagina from the anal 
end of the rccto-n1ginal septum may be cut off, and the edges of the wound brought 
together. I have done this in many cases with an excellent result; indeed, in many 
cases of prolapse of the uterus, following some slight rupture of the perineum or e,·en with
out, this opcrntion is of' grco.t rnlue. 

In vugiual cystocele, a like operation is of benefit, the removal of a piece of vaginal 
mucous membrane at its labial border beiug often followed by a good result. I am tcmptc<l 
to think that many more of these cases of rnginal and uterine prolapRe can be greatly 
benefited by surgical treatment than the mnjority of practitioners believe; and that in the 
future, surgical treatnwnt will be more frequently demanded for these affoctions. 

YESJCO- AND RECTO-\.AGl!\AL FISTUL.J.:. 

Abnormnl communications between the bladder 01· rectum and the rngina are usually 
the result of long and tedious labor from sloughing of the tis~ucs t\rter too much pressure, 
although at times they may be caused by the rough use of instruments, the rctt!ntion of a 
pessary, or tile presence of a stone. They arc, usually, di:scon:~re<l a few clays after the 
deliYery, Ly urine, wind, or feces passing through the vaginal pa;.;:;.age, these symptoms 
appearing on tile separation of' the :;lough. 

The Rurgeon is usually called upon to treat the ca~e when the puerperal month has 
passed and the patient's powers l>cen resto1·ed; till then it would be rush to think of inter
f'erence. 

The operation for the cure of these affections is a. \'Cry good one, and generally suc
cessful, failure following only in ex<.'cptional i11...;tnnccs, 1ht~t is, when the subjects are 
feehle, wit Ii ~mall niparatiYc power, or when the lO$S or ti::-sucs is too gre:it to be made up. 

lfocto-,·aginal fistul:.c am more readily cured than vcsico-\'aginal, but both operatious 
are alike in principle. 

Operation.-Without going into its history, full details of wl1ich can be found in the 
special works on tlie surgiC'al clisca~es of' women, it may be said, that it is to Sims and 
Bozeman, in Amt-rit:a, and to Simpson and Brown, in this country, that the modern 
operation haR been brought to its present state of perfection, although it is probaLly clue 
to the introduction of cbloroform that its great success is to be attributed. 
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Yl•ry small fistulx: may probably be cured by the actunl or galvanic cautcry, but c,·cry 
open in~ abO\'C the i-; izc of a crow-quill dem:\nd.s ,;ome plastic opt-ration. 

fi~t1l:;a t !~.~1~ 1 ~~:1~~1 ~~~:\.t1~~11~l::·~~:~ ~~~~11~~r;c 2X~; 11~~~
1 !:it~~ ,~~!~~,·:,~<lt~~~·u;:~Y ~,~~n:·h~;: 

margin; arnl 311, to bring into a.nd maintain in appo:iition, the raw and inci$cd surfoce;-; . 
For the first ohjPtt the cluck-bill ~pccuhnn is u11doubtc•dly the bc,;t; by some author,; it 

is ~poken of ns Bozcman's, by other~ as Sim . .;'~. Jt is both a dilator of the \'agina and a 

~;.: 11~~~,~~- 111~0111111:r~11: r~~:::.~.'n~~~,~1::11~ei11;~s:1 ;,~~:~~gtl~~11:1 \,~~~::l:~f ~x 1;~:~.~g n~:~rfi~~~~" t ~~~ 
bold1w."s to u~c su fficient force to do thi~, anti cannot ach·ise it. S11c l1 a nica;; urc would, 
l1owe"er, greatly fac:ilitiitc the different steps of li1e operation. 

""ei;-;s has ree<•ntly ~o arranged the duck-bill speculum as to be sclf-support.ing (Fig. 
301). J hiwc used tlie instrument an cl ha,•e been mucli struck with its value. 

F10. 390. F1 0. 391. 

P'lsitionorpatlentforves\co-,·aginal fistula 8el r-retlli11l111;vag\118.11peculum. 

For recto-vaginal fistula the patient should be placed on her bac:k 1 as in lilhotomy, ancl 
for vt;11;:ico-va~inal ti~tllla this position is at tinws the most convcnic>nt; ll1ough J usually 
prcfor the s(•mi-prone position, the knees and thighs falling over the end of' the table, the 
surgeon looking down upon the fistula (Fig. 390). 'Vhen tile 
uterus is dra~gl'd down sufficiently far to cvcrt the fi stula, the Fm. 392. 
l ithotomy position is doubtless to be preferred . 

The fi s tula having been brought well into ,·iew, the next Rlep 
is to pare its edges, and in doing this the operator mnst not he 
100 sparing of ti~suc; his aim being to obtain as broad and as 
clean a surface M lie can. " ' lien thi s can be secured by means 
of a knifo and forceps, no better inst ruments are required, the 
best knife be ing one that <'an be adjusted to any 
angle with rapidity arnl ('ase. W"hen the fistula is 
hig-h up in the vag:ina or large , the pronged g:u ide 
(a moclifica.tion of Hilliard 's, of' Glasgow) made for 
me many years a~o ii; an excellent inst rument (Fig. 
392). Jt is readi ly applied and insures a clean cut 
RurfilCC. Some surgco11 s prefer the scissors (Fig. 
3V2A). 

' \'hen thi~ step of the operation has been <'Om
pletecli the edges of' the fi s tula must be brought 
togerher, and for t l1is purpose nunwrous devices 
Jrn,·c been employed. 8plints of all kind~ ha\'e 
been Rui!g:c·st~·d, but with experience they have all 
been cliscnrclctl, simple wire, silkworm-gut, or si lk 
sutures, foslCn{•d with shot or otherwise, ))ping pre- Paring edges ur "aglnal fistula. 

!~~·~::tl~t l~L" ~i:~:~n~ri:I g~1'~c 1Z1tl11~~~n w~~h 8~~-in,:·1it~~::t shot faRtenings, using occasionally a. 
plaited fishing silk. 

The sutnre~ should be introduced tolerably clos<> togethe r, and at •l good distance from 
the margin of the wound, sny a third of an inch, and should not be drawn loo tight . 
They should be fastened by running a perforated shot down over them, taking the pre-
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cnution suhsequ<-'ntly to tic the gut o,~er the shot to prncnt its p:i\'ing way. In thi,; ~tep, 
the operation is l'imilar to that for fi:-:.sured pabtt'. Jn Fig. :3!l;J the ncc1llcs employed 
with the modl• of introducing and ::>tcuring the .!illlures may be seen. 

A good l'lrong pair of forceps is required to nip the ~hot after they han: been slipped 
into po:'ition . 

" 'hen wire or gut is employed, Startin'!:\ hollow m.•C' dle>~ may be n~Nl, hut the ordinary 
cuned IH'l'tlll's with good eyes at their ends are the lic::;t for silk. "'ith wire, gut, or "ilk 
the ~hot fa,.ll•uing~ art• the Ue::>t. 

After tlu: opcrn1ion, the yagina should be well clt•nn:-:.t•d of Ulood an<l the bludtlC'r 
emptied. lte or iced water will l!Cllerally :irrP~L :rny bil'edin~ that may emme. An 

opiate ::;uppol:iitOI')' should lw admiuistcrcd al'lrr the opNation 10 giYe 
Fw. 3ff3. l'ase, and the same practi<·e :-l1011ld be followccl with re::>pect to tlie 

IJladder ~rnd diet as lia;; Ueen recommeudcd after the operation for 
l"UJ>lurcd perineum. 

To lea,·e a cathetl'r in tli<> Uladd<'r aftl•r the operation for vesico
' 'Hginnl fo~tula often adll.s to the irritation; its careful introduction 
at stated periods Uriug prcfi..·rahh'. " 'lien f'rom circumstances tliis 
cannot IJe attended to, the intrmluction of a ~hort catheter, wi1h an 
open e1ul to allow of the urine passing as it is !-iC'Cretecl, :;.houhl he 
(•mployed. Dr. l\It•aclow8 allows his patients to pa.i;:s their urine in 
tht• natural way after the operation, and J Jia,•e cli$penscd with the 
c:atheter in ~ome cn:::.cs without any had n'~ult . 

On the l:iixth or $l',-enth <h1y, the :-utlll'l'~ may be rcmo\'ed; but if 
;!OOd union has not taken plal'l\ and they arc not causing irritation, 
they may be left in t •O,..ition for a lon;?"t'I' period. 

During the com aJe,..ccncl'1 tlic n~:,!illa ~houlcl be kept well cleansed 
by w:uer, or a lotion co11taini11~ Condy'..- fluid . 

Jn l'l'Cto-rnginal fi~tula, the howl'ls ..-hould be kept lockc1l np for 
ten days 01· a fortnight till the wound ha~ firmly united, an<l then 
the tl•t·e..- should Le remkretl ..-oft hy cnemata of oil and gruel. 

""lien the tii:;~ues around tlie edges of' tlic fi>ituln. are too thin to 
allow of their bein~ J·:m·d, ant!, inde<:d, under some other circum
sinn<'L'i-1 they may be split; that is. th<.· va~inal mncous memLrnne 
mn.y he rn.ised fro1n its ..-ubm11cou1i iJL·d for half or 1hrce-quarters of 
an inch round the fi::;tula, and the U1ulcr surfaces of tht: raised mem
hrane brought togt•tlier and }l(•]d tht're by a <1uill sulure. I h:nc 
adopted tl1is method on many oec:tsions, and !wen most fa\'orably 
impre:;.se<l with irs adrnntag-t·t;. ] wa.-:; led to do so ~ome years ago 
in :t c:L"e of \'Csico-n1gina.I fi..:.tnla whrre there was no tissue to spare, 
:rnd was plea..:.t·d sub~l.'qucn1ly to ~t·e !'O good a surgeon as tlic late 
:l\Ir. Collis, of Dublin, make the !"amc sug-ge~lion. \ \"hen this plan 
is adopted, the sutures mu~t be rcmo,·c1l ou the fourth day, other
wise the pressure of the bongie may cause ulrcration. At times it 
is be!'it only to cut the suture:i;:, and ka,·e the quills in po:::ition for a 
clay or so longer-the amount of irritation they cause bring the 
surgeon's guide. Dr. Kidd :rnd )Jr. )lapother, of Dublin. ham 
:vloph:d howeHr what appears to ht.' a heller practice. They make 
a U-!:<hapecl cut round the fil-itnla 1hrough the mu<·ous membrane of 
the rngina, rai...:.c the flap tliu~ fornw<l and cnt off its lower lmlf', in
rluding 1he opening of 1he fistula in the vaginnl mucous membrane. 
They 1hcn draw down the shortc:ned flap O\'Cr llie fistulous opening 
into the bladder, and unite it hy sutur('::; to the cresctntic border of 
the mucous membrane forming the bt•d from which the flap had been 
raisl•1 I. The fistulous opc11ing into the 1.Jladder is thus co,·ered o,·er 
with a flap of soun<l mucous membrane. (' llrit.1\le<l. Journ.,' .June, 

J111r0Uucr!onor ~nluru 1872.) 
In v:1g-i. A.I t1~tul1c "·11rn the neck of the uteru~ i:-1 in\'oh·ed in the fistula, it may be 

nece~~ary to lay it open ; l;ut, when the uterus is i1wol\-ed 1 it is more 
frequenliy 11cl'Css11·y to turn the neck of the UtPJ"US into the bladder rrnd clo~c the rngina 

~::ri~:clu~:~)OI: ·~ove3~~:.x:~~~s~-;~;i ~~e:~~~~~~~ ~:~ 1 l~~i ~~:~co-t•r.:il1:.~l ~~:11~1~~· ~~<'s=~'.:;~f i~c~:~o~~ 
with good succel:is, two or more operat!ons 1.Jeing n•quired. 
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'rht'n tl1l' fistula is ~urroun<led by cicatricial ti~sue, arnl whC'n after the mbptation of 
ib l·d~cs llH:re is mul'h ll'n~ion, lateral inci;;ion~ 1hrough thl' parts aro of great use; a-; 
tl11•\' allow tlH' cclg:<'s lo C'onw 1og-ether more rl'atlily, and thus facilitate repair. 

In r"cto-\·a~inal lis1ula unconurcted with par1uri1ion, hdOn· an operation is attempted, 
lhl' surp:l•on ;;hould ... afr.,fy him'-'i•ll' Uy a digital exa.mii. .. tion of th<• rectum that no stricture 
or di~l':\"'C of tht• r<·<·tum {'OPxi--i... to which the 1i--111ln is l'it:l'Ouilary. 

V ascula r excrescences are ,·cry common in thr frmalc urethra, nnd from their 
P,Tl':~t :-t•11.-;iUility (':111,.;C :>.t:H:rc pain. Tbt·y at timf's project from the mt:llus as a florid 
OUIJ.!rOwth. are ofll'll atiendcd with a di~charg~· of mucu,;, and at tinws of blood, also with 
i1rit:~bility of the hl:ul1ler. Tlu·ir remornl is Lhe only sound treatment, which can be 
cfl{•('!Cd hy for('('Jl!:' :'UHi !'('i~"Or~, or IJy mean,_ of the p;a\vanic ('aUtery. '\"hen the former 
prm·ti(.'e is follow(•tl, the grow1Ji slioulil be well drawn ilown\\':ml:. and ex.(·i~ed , a stick of 
11i1ratl' of silnr Ot•ing a.ppliecl to 1\ie lm~e of 11tc tumor lo 111·1 ·,·cnt bleeding. ""hen any 
donlit exi!'ts a;;; to its complcH' rpmo\al , chloride ofzi11c may be used 

'\"111•11 Liu• ttn•thr:1 is the ~Ntt of morn tlinn one sud1 growth, the introtlnction of a stick 
of ,;11lpliate of zinc at in!t•rrnls of' two or th ree days may he follo\H'd by the withering of 
tlH: ~rowths; but wlien this !'(·~ult does not ernnw, tlit• pa<.:.~a~e must Uc dilated nod the 
p- rowlhs remov(•cl. Nitri<· al'irl in ~ome <'a,.es i:. a good caustic to in:;ure their <le:;truction 
wht•n C'xeision or the :zalrnnic cau•1·rr cannot be l'm -
phiyL·d, and Dr. A . Edi.:; ha" n:c1·111ly ('Brit. :\ led . Fin. 3!'14. 
Joul'n.,' April tth, 1::S7 l) 11~(:11 with a(lrnntagc the 
satunned l'Oiution of chromic nt."i1l, npplicd by nwans 
of col ton wool rolled round a l'ttick to the growth until 
tlw~urfol'l! IJt•eamt• 1ihri\"dl(•1l. 

To facilitate the u~c of any of these rnPan~, but 
more parliculal'ly tlu.• dt•:<tructiOn of the growth with Rpl'eulurn dilator for remale urethr~. 
tlil' ;.mlnrnic cauH'I')'. I han.: f'onml 1he u;;:c of ti)(' hox-
wooli or irnry ~1>1•<·11lum :rnd t!ilawr tlepicted in Fifr. 3!1 I of frl'<'at u~e. The urethra can 
hl· r1·ailily tlilatt'd hy ii. the growth made to project throug:li the aperture left in its side, 
:rnd the· wliolt• 1ll'~tro.ve,J without doing any injury to the h('althy ti~sucs. 

P oly p i of t h e femal e bl adder may protrnde il1rou~h the un·tlira, and put on the 
appe:ir:UJl'C of a url'thrnl gro\\'th; hut a complete examination of tile urinary organs will 
1m·n•111 the surJ.!f'On falli11~ into any error of trPalme11t. 

F ibro -cellu lar t umors at times grow in 1he mcthra and cause much loeal di·:trcs~. 
1 r<•mo\'('d one from a lady ~ome ye::irs ago, with a good resu lt, whil'h occupied the whole 
11001· of li1r url'thra 10 the ne('k of the l>laddcr. 

I rrit abl e · bladder in women is a nry common cm•ct of ut<>rine dislurb:rnce or diR
placf'm(·n1, as well as of rectal disea~e. Such a :;ymptom demand-. !he ('IO~l'SL innstiga
tion 10 :.l$Certain its cau~<:. 11 is mostly secondary to di!:'casc of the uterus, &c., and not 
of'tcn dependent on bladder affections. 

C H A P TER xxvr. 
DISEASES AND TU:\lOHS 01<~ 'J'llE BREAST. 
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~~~o~~~~~~r~ ;~~r 1n~~il~~:\~ii~:!~.1 c>n ~~~,~~ t~:ii~t a~f :~h:~t::~~;1~t . n';1\\iit<~•~ i~:~, 1 ~rt 1~~1~~~1 ?:n1,h~; 
somctimf'S u~eful. "'hen cra<'k~ exi:-t, it is a g-ood plan for tlu· mother to draw out the 
nipple by rnC'ans <l the old-fa~hioned feeding bottle hei'ori;: gi"in~ ii 10 the infant, the 
mother's nipplC' being pul into the central openi11g. and her mouth drawing the artificial 
one. Another rt•ady nwtho<l i:; the npplieation to tht' nipplt• of' the mouth of a wide
m·C'kccl empl)' ho11lc that has been heated by hot water, the nipple, a.s the bottle cools, 
bein:r pre!"~efl into the hollll' nn<l r~ndered promi1wnl in a painlet'!' way. 

Engorgement of the breast takt>s place, when, from any cause, a woman is unable 
to J!in~ such, either from ch·fect or <liseasP of the nipplt• or the ilt·1~1h of the child. Vndcr 
:hcse circumstnnce:", th(' gland:;, mny become tensf' and dii::tcnded, and, if left unrelic,·ed 
for twenty-four or thirty-o:.ix hours, will probably intlatnl' . \\'lien the glnnd~, howeH·r, 
can be n'lieHd by the nppli(':Uion of an infant to the nipple, or next beiit by n bottl(' in 
which a partial vncu111n lms been made by rnPnns of hot wafer, the mother's mouth, or a 
very ccuf.flllly applied lireast pump, the engorgem('nl may subside and no hnrm accrue. 

l'ressure should 1lien b<> employed by means of strappin~, which must be applied over 
the ~land previously smeared with the extract of belladmrn::i, rendl·red liquid with an 
equal part of glycerine. A saline or other purge is often of' value, with SOJllP tonic nwdi
cinc as quinine-a mixture of two 01· three drachrns of the sulphate of mngnesia and one 
or two grnirn• of quinine, two or 1hree times a day being as good <l.." any. 

Jn lolmla.r engorgement of 1hc bn•a;;;t, gentle friction ili of great \"alue, with or without 
oil, and warm and moist applications are also most useful. 

INFLAMMATION OF THE BREAST. 
This may OC('ur a.o;i a s1tbc11taneous more or less extensive peri-glandular absce~s; a lof'at 

phk•g1nonous lobulnr inflammation; or a diffitSed absce1'S throughout the whole gland; and 
may primarily involve 1!10 connectirn tissue which exists betweeu the lobult•sa.<; well as the 
trnt> i-ecreting structure of the p:lan<l. It may likewise oc·cur behind the µ:land . 

Jt may bt• ac11le or chro11ic in its nature; it. may nm its eour~e without any breaking 
up of til:'suc or suppurntion, or be attended with most destrncti,·e local re1'ults; the extent 
of des1rnction of t,issuc dep(:nding upon the severity of t.he inflammatory proce.~ii. and the 
amount of constitutional power of the subject of the dis1.·ase. As n. rule, howen:r. suppu
ration takes place. 

H \\'hen the inammn, in its state of full expansion and perfect functional acti,·ity, 
beC'omes the suhjl'ct or an interfCrence, the result is ,·<·1·y commrrnly a. diffuse or nodular 
inflammation and the formation of an absce;:.s. A !tuddt•n stoppa~e of the milk soon after 
tlic lactation has bt•cn t•:.ti.ibli13hetl is apt 10 produce inflamm:~tion, and the same re;:.u\t. or 
a degreo of it, :-;omctimes follows the weaning of the child aftC'r a long- cour;:.e of suckling. 
The di~lurbing cau:--t', whatcHr it mu.y be, acts upon the mamma wh!!n its function i:- at 
it;:. greatt'st intt•nsity, and a clrnracteris1iccf1ect iR inflammation and :~h:-;('c;:.s."-Creig!tto1l. 

In a general way. infl:unnmtion attacks the breast :?land when in a state of acti,·ity; 
and it iR exc<'ptional f'or the p:~~i,·e organ to be the suhjl'Cl of this proce;:.s; for out of 102 
c·onsPcuti\"e cases under my obserrntion, 79 occurred iluriug laetation, :l during pregnancy, 
and 21 in paticnt!i who were neither suckling: nor pr<',!mant. ::\[01·co,·cr, three-fourths of the 
cases that occurn.·cl during lactation auack 1·ati1>nts during the tir:;t two month;:.. Jn many 
of the.st>, a cral'k('d nipple was the as.:;igned cause, I.mt I am di1'po~eil to think with :\Jr. 
B:dlanl, that ahscc~s in the e:irly months is due to the :-earcliing- of the child after milk 
before tlie p;lan<l is lilkd, in po.tients who ha,·e neither suflil'it•nl powl'r to secrete milk. nor 
to resit<l the inflammatory procef's when once originall'd. The :dlt•t•tion is more common 
in primipar:r:, and the right breast is morr~· frequently :\tfoctcd th:rn the left in the 
tion of 5 to 3. Jn ~ome cases, the rapidity of the proce5s is Vf'l'Y marked, an 
forming within a fow days, while in others it is most inl-lidious; chronic absce~1'l'S 
bct·n often mistakt'n for new growths, and amputation of the gland performed under 
false diagnosis . 

.Abscesses occur in h1fants1 breasts, and they are too commonly the consequences of an 
ig-norant nut'!<<' applying J~ressure to tht: glands in which milk is found, or friction to "ruh 
away the milk." The mtlk appears to be moro abundant in the male than in the female 
infa~t. 

They are also met with in the male subject from injury or other causes. 
Chronic mammitis in the boy or ::rirl i~ by no meau'.i a rare atfoction, the 11ntle

veloped gland Lccoming indurated a.nd \"ery painful; yet such cases rarely suppurate. 
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TRtnntE~T.-Thc :H't i,·ity of the treatment of thr affection we arr now considering 
mu~t hr n•:,.rulate1I by till' aturcne~;; or "C\'erity of th(• inflammatory prore~s, and the nature of 
the (•on-.tiwtional :ind Iota! ~ymplom" to wliith it may ~ive ri:-oi'. As a broad truth, it may 
he tonfidtntly a."st•rted, thnt the inflammatory prote~s is of a low type and of a de5trnctirn 
1rnturc1 and, rhat as the constitutional power;; nre generally fi.'cbll', nothing like lowering 
mt>a,.un·s should IJc adopted, but, on the contrary. soothing locnl applita1ions and constitu
tional Ionics with scdatin•.:;, are abr;;olutely dt·m:u~de I. 

Jn ca.;t·~ ocn1rrin~ durin~ lm·ta1ion no other principle of trcatmrnt than tho;:;e I have 
jtH. laid tlown should be ('llll'rlairn:d. l'ndcr l">llth conditions, ::;oothin:; fomentations to the 
hre:\-.t, <:it her of warm water or l'Ome mcdicalt'fl l'Olution, ~uc·h as the• d<•t·oction of poppies, 
gin• mo-.t reli1.f, althoug-h a light linseed poultit<' or ROllH.' spon::.dopi line may be wt'll 
l'mployecl. Ill young, rol.H1st womrn, where l'lH:kling is impo:;:siblc 1 the application of 
l:ixatin·s and pow<'rful pnrg'ati\•cs may be c~dled for. 

lfrst in the horizont:ll po:-oition affOrds l'fl'iking- {'Omfort, arn l 1 when it cirn br carr ied out, 
is or g reat prnctical adnHll:l~l'; but, if this desidl..'rnlnm {'1\llllOt IN l'l'('Ul'Cd, 1l1e whole 
brC'a:'t must hf' supported by a band or linen sling. During- this LimC', tonics in f:uch a 
form as (':Ill he l;onw and may be indicaterl should t'rc<·ly be µfr<'n, qui11ine prohahly being 
the ht'i5f. Such stimulnnt:: as wine or bee r mul">t he l'autiou~ly :ulministerf'<i, !hough the 
cas1·." arc· f(•w which tlo not require such an n.ddition to thl..'il' di<'t, whi le ple11ty of nutritious 
food ::.hould be allowl•tl. A l'Nlatin: at night is ;_\l:-:o v1•ry generally re<p1ired. and Do\•er's 
powtler in tcn-!!rain do~C':' is the bt'st form, for wm1t of sleep from pain is a common arcom
panimrnt. A mild purj!ati,·c in 1he enrly stagf·<;; of the dis(~:t~e may be nece:;.~nry, but ex
ce::;::;i,·e purgation should b<' avoided, since the ohject of the surgeon is to supply power, and 
not to n•mow it-to soothe' and not to irritate. 

On opening a mammary abscess.-There is a gre:1t diflCrence of opinion among 
s11r~1·011s about the propri<'ly of opening a mammary ab"tl'~"· Som£' think the best practice 
is lo IN the brea~I alone, anti le:wc the operntion to natun•; while 01licrs achocate an 
earl~· opening. Bur in Hl'itl1er am T dil'posed to coincide, for whill' I regard it as a right 
pra1·1ice to po:-:tpone puncturing the Ol'µ'an as long- a:;. pos~ible, and not to show any o\·er
anxicLy in c,·:lCllating the p11"; on the other hand, I know tliat wlt1•11 the alJl'Cf'~S is left to 
it:-t•lf' much unnec·e,;;;."ary suffering is endured :uul a C'Onsidcrablt• :<aerifice of skin often fol
Jow:-o, entail ing a long r01wal .. scence tlnd an ugly cic~~trix . The pr:wtic<· I consec1ucntly 
genC'rally n.dopt is to leave the parts alone till pointing has lakcn plac1~ and tlwn to punc
tt11·e, mnking my incision in<\ line radiating from the nipple or !11<• pati<'nt. By adopting 
thi~ practice, any unnecc~sary pain is saved. f'or the nppearnlll'C of pointing is directly 
und1•r the oh••ol'l'\':Uion of the surgeon, and it i:; not llCCCl'l'nry to makt• fr('qucnt and carefu l 
phy ~ic·al examinations. Of cour,;;;.e, s.ome genrlc manipulation i$ abl'ol11tely called for lo 
enahll~ Ll1c smgeon to form an opinion. Lut tlie eye, anti not the fingrr, i:'O the chief guide. 
1'Iud1 manipulation of the :rlnnd is both painful anti inj11rio11._, :u1cl an absolute aOn.ndon
ment of all local surgical treatment can only Oe condl•tnn<•tl. 

\\"arm fomentations in all stag-C's of the disea;:;e are \'cry µ-ratC'fol to thr p:ttient, and may 
I;(' fredy used; and whl•n early suppuration thr<>atcn1:, a lig:ht lin-;red poultice is probably 
the lic:-ot :\ppli('n.tion. \\"hen 1he abscess h:is di:sd1arged 1 the pouhice may be laid a::idc, 
and wC't lint alone employed, as constant poultil'ing ::otlclt•ns the inH·gumcnt an<l rcl:l.rds 
the process of con,·ale."rt•nce. 

On the treatment of chronic abscess of the breast.-The exi::;tence of a 
cl1ronic abr;;cp"~ ha,·ing been madl! out-a point, by-lhe.IJy(•, which will be relt!rned to 
whl..'n 1!1e subject of the diagnosis of a nrnmmary tumor is discussed-it becomes an im-

po\~,l;:~1~1~1~:ti~~s;:1::l\st1~~~~~:n~~~t~!~~~l(\i~~~)~~:t:~~l. annoyance, it may be left alone, and, 
unrler the infltH:'llCI! of tonic~ and local pres . .,ure IJy mean:; of s trapping, the fluid may be 
absorb<•1l, arnl such a rrsult is occasionally brought alJout. .In I.he majority of examples, 
how(•\'l'r, some nvH'e acti,·e treatment is necei;~ary, anti of these the 1•vacm~tion of the pus 
i8 1la• diief point. If the abscess is large and deeply scaled-a common condition-the 

~~~~~'.f :~f ~~~~ii;~~'.j:~;#~~:!:.I~;J;;~~:~:~:;;J..;~··~1:~f ;:;i~:;·~~l~f \;~~i5~f ~~~l~~~~~~i:ff~ 
~~·1~u:111!~1~;;:: c~~11~::c1~::r1e:~:~i1~~ ~i~~~~;s i::~l1~~~11:LJ:r~,;~"~;:·c~~;,.,op~!'.::~~1· ~·~1~::~ii~~r~~~~~~·;~~1~~1:~ 
:11~o~~::~i~~~~~t~~n11~~~.::~~~·;>~:~~e~~s11~~~~~~~:11.y ~i:,~1~a~1~~t~1 1;11~~ 1 :~~~1~ll:;>~~::.;';~~:t~n:r:~c~;J~~ti 1!~ 
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~~ ~111.~ ~~:tc~£-;e~·~~i~1fe\~~\~:11;~r~; 1~1~:~~~;·~~:1;"~~;,~~t~~~ .. ~n~~·ip of oile1l lint into the ca\'ity 

Submammary abscess.-Absccs:ses occ:a.,.ionally form behind the brcns:t _giant! 
over the pectoral mu~cle, and when tht>y do, the gland is pu~hed forward in a way that is 

characteri:;tic. The nbsccs" (Fiµ;. 3\).)), a" a rule, 
Fio. 395. 1;oints below the brcas:t. Such nbscc ... ..;es s:hould be 

opened in the mo:->t lll'Jll'1Hl1•11t position as s.oon as any 
iudicMion of' fluctuation can be made out. This dis
ea~f' is n·ry "low in its pro~n·s~. 

On the t reatment of sin uses.-The trcat-

~1:·~1:k o~f s~;~~~~~:~,:; 't '.:~ti bt;~:~~;., ~~nc~~~'~!1~1;f' 1!~a~~ '\~;1~~ 
fail. The one principle of I ractic<• which ::<Cl'ms to be 
the most ntluaLh• is the es1abfo1hment of a dependent 
outlet; and for tlii,,; purpose the introduction of a 
drainage tuLc i:,;; a simple ancl stu:cessrul practice. If 
there arc many siuu!'I'!', som1• prc~s11re may be em
ployed by means of stmppinµ:, c::ire Lcing taken that 

1 ~~: ~11:~:;.i·:fi:~~~·~"~:~ 111s·l~)1::1'.~~~\:~f ~·~~~11:~~, ~~:,?~;-~:~~~ 
Suluna.m1nary alm:e~8. up. when otll('I' ml·ans fail, and in \'ery chronic (':\;<t•s 

Drawing401•1, Ouy'a :.tu~., B!rkett'acase. some irritant, ~uth a.: iodine, may he injected . to ex-

cite a fr('~h action. The f!Ttal principle of prac1ice 
in tlie~c case~, howcnr, app('ars to be that to which l h~n·e already alluded, ailhough other 
means may at timeii be demanded. 

Cmwx1c lxDl"RATIOx OF nu: GLAXD. 

Thi:;; affeetion occurs when, from some cause or otht•1-, tht gland is morbidly excited. 
1t i..:; chi<:lly foun<l in unmarril•tl women between 1 lie ng('-" of thil'lj'·l'ight and li:>rt_y : thou::d1 
it OC'curs in the> married, and then, as a rule, in the sterile. It is usually a,;:;Roei:\tecl with 
some calamenial irregulal'iLy or general disturb:rncc, and more particularly of tl1e nerrnus 

sy~1,<;:~·affoc1ion is known by the excessi\'C sensibilily of tht• i11'111rated ~hind on manipula
tion, !he ne1'\'0t1:) cx<:i11.•ment tltc examination cause~, the total absence of wi.11 local indica. 
tions of a tumor when the.fingers are placedffot upon the part, and the indu ration of the 
glancl or lobl• of' tlw gland, when the or~a.n is raised from the pectoral muscle nnd pinched. 

Tltc lrratmml consists in correcting what is \\'!'Oil)?; in the )!t'1wral cornlition of the patient 
by nwims or iron, toniC'", :1.1111 alterntiws, and i:;oorhing the afll·ctcd part . Cold lotion~ arc 
at times grateful, while at other:. a belladonna. pla~tt.•r afford~ relil.f, with or without pre"'
sure. Large bn.:a'-l" should be suspended, and all should be protected by corton wool from 
the ri~b of'inj11n-. 

The irritable mamma of young girls is clo~ely allied to thC' affe<:tion just de.::cribed; 
nnd i~ m•,oeiatt•cl wi1h n morbidly sensiti\'C {'Ondition of the mammary gland and p:trB 
around, and of'tl.'n with i-omc induration. Jt ii- an affection closely connrctcd with the 
pchic gt•ncrati\'c or~nns which are mostly found to be not acting fairly, a.'i indicated by 
{'ataml.'nial irr<'gularity, &c. This condition i:;, doubtless, nt times excited by <lcprave<l 
habits. 1L i-hould be treated on 1he sr.me principle :is the la.st a.lfoction. 

ON TUMORS OF THE BREAST. 

T11EIH CLINICAL EXAi\IJ~ATJON AND D1AfiNOSIS. 

Tumors of' the brrast may rationally be n.ccountc<l for by following out the functio1111l 
aberrations of Litt' organ, and in proof of this the student should study carefully the highly 
sugge~ti\"C and \·aluablc work of Dr. Charles Creighton,1 who ha~ !lihown that" the ill\'es
ti1!<\tion of br<,a~t tumors rernals merely the working of tht• phy~iolo~ical law of heal~hy 
mammary activity under altered circumsrnnces, that variou~ degrees of disorJered function 
may result in various kinds of tumors," aud tl1at tumor (li~easc of the breast is" essentially 
a disorder of function." 

The brea ... t1 in pa~sing from its 1
• resting" or inacti,·e state to that of full actidty, un<ler~ 

1 'Contributions to the Physiology aud Pathology of the Breast,' 1878. 
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f!OC's durin~ the rntire pC'riod of prep:nancy, a proce . .,s of" C'\'Olution" whirl! i~ characterized 
in ils difforcnt :-;la~ci:; by cc·rtain <'ell clt:rng-e~ within iii:; ncini and tran.;port of cdls without; 
ancl, in th<' return of the ;:rland to it-; quit·~ccnt condition on the suti ... id1•11ce of lactation, a 
proc·e.;~ of" inYolution" in which a pamllt'i i'eric:'; of rhanp:t>s :u:tinp: in :lll inver..:c order is 

~~ :~~i~·b;1t:~:~e~~~ •;11~·ui'::::,c~~-~:~\(':1\1~;i~\~:~.~~go~·ir~~~1 ~~~1;.i~ bciug spr~ad O\'cr a shorter period 

of :~·~~~~I ~1111~~!~l!!1~:~0;~~~ ~;11~ il:11;s 0~!· ~}li~1 ~~~~~: ~~:~ ,i'~ t~~~i 1~~~~,.: ~~.j~o111l;:~! 1 ~~~i \1.! ~t 1::;.;eb~~~~ 1~:1,~~ 
yellow pi~mented rcll, which ccll:s are found within tlit• H'n<•tin~ at·ini, in the connectini 
1i::-.... u(' !l.JIHCCS oub;ide the i'<'cretin;:r structure, and likcwi ... e in the lymph·!'inu.;c:s of the sub-

·!:~~r~\~ ?;1~~:!:;:t \~· ~~:~1(~~,a :!~~~~"~'e ~~~~~~:~~1fo~1\~.;~~s~~ ,~~:;~,<! l~~t~1i:· 1:~1 i~·~;~~\{~·ii·~:c 00( i~~t~;~:~;, 
the St'(Tction it nlay be !'aid would always be in the form of l:irg(• ~rnnular pigme1ltecl cells. 

At the Uf'J'l appreciable ad1 1a11re in the i11fl'1nsity of the l'limu lu :", the pro<lnct formed in 
1hc ~laud may be cle::icribecl somewhat genC'rally a~ a lar~1· g ranular m1C'icar cell, which is 

::~~:~.i1111~ 11eli:~p~l11.~~~tt~1:c~~~~!~ ~b:~~e~.i~~1~:h~s~ the middle period of the breast's unfolding, in 

Coming still marer to the Jitll excitation. the cellular ing;rediC'nts arc fewer and the 
mucous produc1ion much more abundan1 1 and linally, whcu the sti11rn/11s is al its !teigltt, 
the mucou~ fluid ha~ g inn place to a fatty fluitl, and whatever cellular clenwnts the Se('re
tion contains are the well.known colostrum cell1' which approaC'h mo-.t rn:arly the perfel·t 
H'crelin~ cell. Tlw p<:riodical unfolding of the brC'ast>:., which i>:. nn Ob\·iou:-; accomp:.rni 
menl of tach preftn:rncy, i" tliu:'; characterized by a. progre~::'i\·e <:.pries of immature sccn•tory 
produN.-. which nece ... ..:arily run 10 wa~te. The epithelial cell;; a.re not transformed into 
milk till 1he time of deJi,·ery :wd during the period of suckling- following; lJut the func
tional action of the breast has been at work all throu;.rh the prcg-n:uw~·, an(l ha.;;; adrnuced 
iu intcu.;ity ju:-<t as the secreting !l.tructure has a(h·anced in its unfolclin~. Tiu" nLrious 
i:;tages of unfolding- Jia,·c l'Orrrsponding St.'Cretory prodn<"ts, brcomin~ Jc.;:;; and lc:::s crmlc, 
and a.;. thel'(• is a. similar series of more rapid but exactly paralll•I wa"fl' products in the 
upfolding, it is a legitimate inferenre to ascribe ":t special kind of secretory product to a 
ccrtaiu degree of int cn~ity of the glandular force." 

""lil.'n 1he hrca;;t g land is disturbed from its resting state by a rau<:.e other than preg
na11cy1 and, in consequence of some morbid ('xcitation ii:; urgPd inro a kine! of evolution 
prot<'~"i the :Heps of its uufolding are le~$ orderly than in the normal evo\11tion, and the 
"spurious cxcitn.tion" never carries the gland to tile end of it:s unfoltling or to the perfpct 
dep,n•t• of its function . And, a.hhouglt the morbid excilation may he said to corre~pond 
in it s intensity to a 8tag;e of the normal evolution, there is thi1' fu11damental diflCrencc, 
that the corre1'po11ding !l.la!'.!C of the normal proct'~$ is transient, g-ivin)! placc> to a stronger 
force while the morhid protl'SS continue>:; iudt'finitely n.t the ~:une C'nfCchlL1d lC'\'CI. A~ a 
consequence, the cell tlrn.L should ha\'e been thrown off from the aC'inous as wa.«te almo~t 
as ~oon as it was f'ornl('d, remains in the place of its origin to multiply, and, with its 
progeny, to infest the gfanduln.r structure of the breast either as i111ra- or l'Xlra-acinous 
nccumulations. Indeed, according to Dr. Creighton, it is upon deviations from the phy
siological track such as these that the existance of a tumor depend-.. 

Thus " a circumscribed rnmor ari:;es at a particular part of the ~land where the spuri
ou~ l'xcitation has advanced to a certain stage of C\·olution or unfolding; in that particular 
rcgiou, probably a territory defined Oy the blood\·es:-els, the functional fore<' has acted at 
a uniform impe rfect level for a length of time, the inev1ta1Jlc cellular \\'ll"te of the crude 
secretion has accumulat d within the acini or around them, and the foundation of a tumor 
has been laid. 

Jn the healthy action of the organ there is a pro,·ision for the di f;.po;;.al of the \'Cry con
sidC'rable amount of cellular waste nrn.tcrial by means of the neighboring lymphatic glands. 
ln pn<:.~ing f'rom the secreting acini and in traYcr~ing the Jo<tro ma of the giant!, the waste 
cells often acquire a sp indle form; and although these cells arc not always di:0:.t.inguishable 
from the connec ti\·e-tif;.~ue cells of tli e part, there is, e~pe('ially iu tlie bitch, a class of 
pi~11w11t ed epithelial cells in wbic.::h such c hanges of form and position can be clC'arly traced. 
The spindle.sliaped wa::'te products a.re the type of the pcri-acinous cell-collections in cystic
or adeno.sarcoma. 

So far as relates to the large nuclenr cell8, the i11tra.aciuous collections of them corre~ 
spond to the struct ure of mcdullary cancer, and the extrci.:tcinous intiltl'a1ions of the same 

~~1~11~g~~~1t~~O~~~l~~~~:::~l~~~1fs :~~ltt11~·~e ~:p~~;~::~j;tnc~:.;;~~~ a~~1~~:~~1~~~~: n1:~~~;~rfu0t~1~ 1:~~;:: 
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of it~ inten::;ity to llrnt of the perfect secretory force, the transformntion of the epithelium 
i~ a more real trnnsformation, and the cellular waste is reduced, in pnrt nt lea.:;t, to the 
cla~~ of fibre-like or crcsc(·ntic elements that characterize the myxomatous and more 
beni~n i1'sues of the tumor proct::ss." 

··The circumi-tance that tl1c unknown cli~cnsed excitation most commonly befalls the 
p.fand when it is in the state of rc~t is of the first importance in accounting for the forma
tion of a tumor. "The1her the disturbance be a mechanical injury, or a sympathy with 
cxcitenwnt in the ontriei;, M of a more general emotional nature, it comes upon the bre:1st 
in its resting state. The brenst can react in no other way than by followi11g the ~ome. 
what slow proc<>ss of its normal evolution; without the intermediate stages of unfolding 
it cannot reach the perf(•ct degree of its functions in which tla·re would be immunity 
from danp:er. ThC' intermediate stages are necessarily a~sociatcd with the formation of 
crude cellular products; it is at one or other of the intermediate slap;es that the morbid 
force delays, and the corresponding cellular secretion of the gland thereupon assumes the 
character of a formative or tumor process." 

"The circumstances of the functional di;.;turbancc arc nC\'Cr the same in any 
two rasus, consequently, the respecti,·e modifications of ~tr111.:t11re, or, other words, the 
structure of the rc::;.pecti,·e tumor;.; arc never exactly the smne." 

'Yhen a tumor for1m; in the Ureast within the period when the fonrtion may still be 
awakl•ned to its full and healthy \·igor, that is, duri11g tlu" period of its structural and 
functional maturity, a ref:olution of' the disease or a dispersion of the di~ea.scd products 
may he lookf>d for . But, when il appl'nr:- at or near tl1e climacteric year5, when the gland 
is ~uflhing an effa<:cment of its serrcting mechanism mid a withdrawal of its secretory 
force, no ~uch a ref:11lt can be expected, and it is at this period that the greater number of 
intr:u·rablc tumors occur. 

1' It i;.; the climacteric effacement of the breaf:t thal gi,·ei'i a 1wculiar character to the 
clisea~w in women, and there are well-marked struclllral diffi!rcnce:-' in the tumors U("Cor<l. 
in~ ai'i thry appear before or after that period. Those that develop aflrr tll(~ c:limactcric 
years are perlia.ps the most common, as they are eertainly the most intractable, and they 
lia\"C' hePn the real source of ambiguity in the pathology of the orgnn. That ambiguity 
depends upon the circumstance that they occur in an orµ;an which is gradually losing or 
has lost. its characlC'ri . .;;tic structure.11 '\There the normal i1sdf is ,·anishing, the departures 
from the no1·mn,I are elu~ive. 

]l Re<"ms probable, therefore, from Dr. Creighton's investig:ttion, that the ndenomata, 
Farcom<Lla, rnyxomata, and carcinomata Juwe their type in a ~cries of prog:rrssivc chang:ei'i 
which the gland undergoes in its physiological C\•olution. The feebler the intensity of the 
function, the more cancerous the disease j the higher or more advanced the e,·olution from 
the rcgting state, the more benign the tumor. 

T11i:.: CLrnICAL ExA)llXATIOX AND DIA.Gxos1s OF A BnE.\.ST TL:llOR. 

From a practical point of view, tumors of the breast may be di\"ided into infl.ammotory, 
adenoid or innocent, and malignant, for simple hypcrtropl1y or excess of g;·owth of the 
gland can hardly Ue clasFed among the tumors. 

Tlte first point a surgeon has to determine when consulted by a patient. who has u some
thin~ the matter" with her brC'a::.t, is practically the exi1'1Cnce or 11011-existem:e of a tumor, 
£. e., is tliere a new growth de\·elopecl behind, and in connection with the mn.mmary gland? 
or. ii' the disea~e from which the patient i,; suffering situated in the subsrn.nce of the 
glandular structure itself? This first and most important qul'stion ought to be soh·e<l 
before a further step can with safety be taken ; before the formi~tion of a correct clia~noi-lis 
of Ilic case can be mnde; and it is quite impossible to magnil)' its importance. To do 
this, liowe\'er, considerable care is necessary, uncl some manipulati\'e skill m11st be called 
into requisition; Ma carclc!!ls examination will surely end in an unc('rtain diagnosis, and 
with lhis, a failure in treatment must necessarily follow. ln ex:uninill!!; a breast, there· 
fore, with diagnostic intentions, the surgeon with the whole gl:u1d well in view, should 
place the palmar surfaces of his fingers over the suspected spot, and taking the gland in 
his hand manipulate it gently and in every part with his fingers and thumb; when, if an 
isolated tumor c:rn be found, he will in all prolmbility detect its presence i if, however, he 
is uncertain upon this point, he should make the patient lie down. for ''if a patient be 
sittin,!!; or standing, and the breast is grasped by the finger and thumb, when inrluration of 
the ~land itself exists,:\ ~ensatiun is felt as if a tumor were present. Jf, now, the palmar 
surface of the finger:; be pressed flatly against the chest in the same part, nothing remark-
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able will he di,.tin~ui,.hablc . If a tumor or new growth exist~, however, it is immedi
ately perceptible. But if a doubt arise in the matter, the patient sliould recline "hen 
under examination; and th('n, if there be a tumor, it is immediately manifost to the touch, 
and ofteu to tht: eye."-Birkeu. Having then detected the presence of a tumor, that is, 
an independent growth den:lope<l in the neighborhood of the br('a"t gland and probably 
in connection with it, the question arises as to its nature. h it a simple or a malignant 
tumor? lf the tumor be mumble and hard, if qui1c free, or has but a very uncertain 
connection with the gland structure, there is a strong probability that 1he tumor is of a 
simple nature; and, if it has existed for se,·eral months, this probability becomes stronger, 
for the canrerOltS tumor has a tendency even when primarily <le\'elopcd as lL tuber or as 
an independent structure, to associate itself and becomes connected with the neighboring 
tissues; and if this has not taken place, the absence of these conditions enhances the 
probability of the simple nature of the growth under examinntion . Ir tlie patient is also 
young and healthy, and no other abnormal conditions, either of the breast or neigliLoring 
structures arc to be detected, the probabi lity becomes a certainty, and the prest,nce of an 
"aclf'noccle" may be determined on- Ll1 is tumor being synonymous with t l1e chronic 
mammary tumor of Sir A. Coopt>l\ the nrn.mmary glandular tumor of Paget., 1he sero-rystic 
sarcoma of Brodie, or the adenoma of Birkett. 

These adenoceles are f'ou11d 1 U5 a rult:, in the young and unmarried, and in the appa
rently healthy and robust, although occasionally they occur in t11e aged. They appear 
during the period when the procreative organs, and among them tl1e mammary glands, 
arc in a state of "developmental perfection;" and when they occur in marl'it:d women, 
are most frequently de,·eloped during pregnancy or suckling. They arr ne\·er associ;1te<l 
with any other symptoms tl1an such as can be produced mechanically by their pre~ence, 
and ne\·er i1woh'e the iutegument except. by distension; nor is the :-kin e\·er iutiltrated 
by any new material. They are never accompanied by any serondary enlargement of the 
absorbent glands nor nssociated with any secondary deposi1s; they cause no cachexia nC"r 
undermine the health; but. afft:ct the patient solely through local influt:nce8, and dt•man1l 
treatment chiefly from local considerations. They may be found in either breast, occa
sionally in both, and are constantly multiple, two or more tumors being often found in the 
same gland. 

From my notes of eighty-one cases consecutively observed-

22 nppeared undt>r the age of 20 . 
28 between 21 and 30 years of age. 
18 " 31 "4(1 " 
11 " 41 IC 50 

2 above the age of 50. 
37werein singh\women. 
31 in the married and prolific. 
12 in the married and sterile. 

As long as these tumors remain small and quiescent, they are of little importance; 
and, beiug mo,·ablc, are readily diagno;:.ecl; but when years have been allowed to elap::>e, 

FIG. 396. Fm. 397. 

Cpt\cadeuocele. Solid 11.deaocele of !!Ix years' ~·Nw.h, in A. S-, 1ec. 36. 

and their growth has increased, and, from their greater size they hln·.e become burden
some and press on neighboring structures, they are neither of small importance nor n~·e 
they readily to I.le distinguisheJ. But yet, if careful obs~rrntions are taken, au error m 
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clinp:no~is !':hould not be matle. For, althouµ;h the brea<;t it.:i.elf may be mueh prc>~~t·d 011 

or cnn l'Xpand1•d O\·er the tumor, it. will still exi!°'l 1 :uul, on careful t•xumination, it~ 

Jll'C':•wncl', a!'> a mil·, will he mmlt• out. Th<• nipple, althou;.rh flaucned from the extn·mc 
glandular expnnsion, can :->till Ue Sf'en (Fig. :l!l7) ; and i~ n1rdy rl'lrattc1l. The in

lC'~uments m:iy lw stretched to an extreme point, yet will thl'y ~till lie mornble a111l 
!'0111111 (Fig. 3!Hi), althoul?h :::ome inflammation from onr-di:'ikn~iou may have made its 
appl•:trance, :ind large YCins are always to be ob!'erved tm•andering in the lu-althy tii<:-out'. 

Tli t• tumor, if !'Olid, may appear lobulatcd (Fig. 397), and if containing cystd, fluctuation 

may be det~·rkd. 8till, the disea~e is e~:-..cntially a local 0111:, and af1t·tt1' Ilic patic11t 

through purely local conditions. It i.;; to lw tn'ah•<l only hy exci:oion 1 and the gland, ll.'I a 

rn\C', shoulcl be J('!'t unharmed, the tumor b<'in~ turned out of it~ capsule. 111 extreme 
example:-.., however, the breast is so stretched out as to he U'iclc:;;;s, and then must lit•. 

remo\·ed . In thf' patient from which Fig. 3!)7 wa::: taken, this was the case. She was a 

woman :rt. 3Ci. anti the tumor wa'i of ~ix yt•ars' growth. 
The diagnosis of a tumor which is evidently caused by some partial 

or general enlargement or infiltration of the mammary gland.-Let us 
/"\ll)IJIOSC tliat tlie snq:~eon has a case of <li:sea'ie of the breast before him in which the sll'HC' · 

ture of the gland i~ itself i1wolved, and there is no independt'nt movable tumor, such a" 
we ha,·c been con.;;itlcring i but that on manipulation it i'i evident tile growth, whaten::r 

it may be, is intimately connected with the gland structure. 
""lmt is the ca:;c? ll;n·e we an inflammatory affection only of the orga.n. or some 

hypertrophy or inno('ent (·nlargement? ]s it a 8itnple or a malignant di8t'a"e? 1Yhen 

the manipular intlil·:ttion.-: of the mamma1·y gl:rnd arc those only of enlargt'llll'llt, is such a 

f'ondition clue 10 prl-'gn:mcy, or the product ot' a isimple hypi:rtrophy, confining the mean. 

ing of that term to an excc:'ls of growth? 
If the i11rreasi' be due lo llypertrupli!J, which is a somewhat rare condition, it has been 

to a certainly of a chronic uaturc, nnd its inerease slow an1l g"t'Owth painlt'""· The gland 
will appear simply enlarged, with no incrense in action be. 

Fir.. 3!)1;1. yond that which growth demand:'l, although thi1' increa,.;:e in 
growth may be very great. It is found mo~Lly in young 
women, but 1 h:we seen it in the male; at times it affects 
only one gland. In the case from which Fig. :J9H was taken, 
f•ach gland on rl'mornl wt'ighed about fomtecn pounds. I 
saw the case some .vcMs ago at Granth:un with my friend 
Mr. Shipman. The breasts were ~ub~equently removed by 
Sir ,V. Ferg11f'so11. 

That the atfoction is something more than a mere incrca,:;c 
in the growth of' the gland i:; JffO\·ed by the fact that, in a 
woman, mt. 43, who had lhi1'1 disease in her right Lrcast of 
thirleen years' growth and not in her left, imd had a child, 
no milk was seercted in the di:sl'n.,-cd gland, wliile in tli e 
somHI one tlierc waf' abundance. 

If tile enlctr,qemeitl be d1te to prer11urncy there can be little 
difliculty in the diag-nosi~, for it is attended with an acti,·ity 
of the local cin·ulation, a general fulnc;:;s of the gland, au 

HypPrtrophyor breast. enlargement of it::; veins, and a clarkeninp:; of the areola, 

fi~:'.ds ·~~,:~ ~~.-~~~;;'.:~o~ff~~t;.<~;~~~~~~,c/:r;;•~~~:~:'':!~:;~~:E~:~~i~~:~,/•:r.::,;;~:~:'.:~~~~I~~; 
points, by which a solutiou of' the difficulty can be obtained. 

0 

Is the enlargement to be explai1ted b9 any injlrtmmatory c01ldition? I do not mean an 
ncute inflammatory condition, for such an affection has features which arc 100 charact<'r

istic to allow any mistake in diagnosis being made, but i~ this infiltration of the gland 

i~~~:::~!6:~~~,'.\~
0

:::~:f ~::~~~~~:::~y~~2~}'1~-~~i~~':i;;;:'.::~~,~~~1:~;,::::~f'.~~~'.~::
1

~ca~~~~~~! 
nffections may be looked for, the pre:i.ence of :in indurated mammary gland, wholly or in 

part, must always be regarded with su~picion, anti, if the ca~c be recent, I believe it to 

be an impO!':Sibility to form any certain opinion a.'l to its true nature. If the induration 

of the gland be the only symptom, and is a~:'loci:itei l with a sharp or even dull pain, either 

a simple chronic inflammation or the glnnd may be indkated or the ea rly condition of a 

cancer, and, under such circ11ms1anccs, it is a~ well to wait before gi\'ing any posith·c 
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opinion. lf, how<·,·er, much time has already p:u:sed. say mnny monthi;;, nnd no other 
symp1om~ han· made tht•ir appearance, there is some ~round for tilt' hope that the enlarge
llll'nt may be due 10 inflamnrnlion, since infiltrating canct·1·~ arc not gc1wrally inactive
are not stationary, ao;; a rule-rind soon girn rise to other c;ymptum<1., t';ueh as some, rhough 

~~1 :\•.l)~l;:c ~~:~~·~,,e;:!~;1:~1~·:;~1~·~~i~;1 1~~~i;.b~lo;i)~to~~:~~!~~~ ~~~~~~·t.;;i:;.:~11\\i;,1,t~:1~J1°~ ~~1t~i'~~i1:~ 
tion of the intt·~unwnl or a retracted nipple . It should br renwmht>rrd, howcnr, that a 
retracted nipple is only an accidental symptom ~mch as may be cau:-:etl by se\'eral condi
tioni', and is not by any lllt>ans of itself C'haracteri:::tic of eanl'er. But if nny or all of 
these ~ymp1om1; ii.how them:<elves soon after the first appearance of tl1e lobuh1r enlarge
nwnt of the man11nary gland, an opinion as to the rnnccrous nn.rnre ol' thr growth may be 
conHdrntly t'XIH't·~~ed. H, on the other hand, none of the.-.c ~ymptom'i make their appear-
1rnce, and the inclurtnion or infiltration of 1be lobes of the glaiul remains :;tationary, or 
shows ~ome tcndt>ncy wwards improYement, the probability of the simple chnracter of the 
llisl•ase :rai11" ground. "rlH•n thiR induratiun of the mammary gland appears in a ;l}oUnft 
subject, there will be no rea~on to suspect a cancer, anti it should rather be rcga.rded as 
the re:'ult of some sli::rlit inflammatory dfosio11. L'nder such circumRlanccs there will 
g1mcrnlly he i;;ome incr(:'a~e of' pain uftf>l· examination, but an ab:::;ence of any other local 
!:-ymptom. Thne will probably be some irregularity of tlie catameuia and some signs of 
gencrnl excitability of the patient. But. as a local aff~ction, thc1·c will he only the one 
8Jmptom ot' induration of one or more lobes of the mammary gl:ind, which, in lite absence 
of all oilier signs. may \\'itlt safoty be regarded as inflammatory. The F-ame argument 
holds ~oo<l when 1he di.-.l'a~c di .. appears at a later period of lifo, although suspicions of a 
cancc·r :-liould rik!htly be t:xtilcfl; <1.til1 1 the positi,,e dingno-;is must be postponed till, by 
the lap:-c of time, .-.ome other ~ymptoms such as those already menti<Jned make their 
appt>arance, to cll'ar up all doubt , or by their absence, prove the innocent nature of the 
utlCction. 

CARCIXQ)IA OF THE BREAST, OR CAXCER. 

This affection is found either as an in.filtration of the gland, \\'holly or in part, or as an 
inde1Jf'ndeut tumor or tuber within 1he meshes of the glancl-tuberous ca11cer. lt may 
likewise be met with ai;;sociated with cysts-cystic cancer, this being only a niricty of the 
other forms. 

In the infillrating form the gland appears hnrrl, inelaii.tic, and incompreF-sible; a . ., the 
disease progresses, it seems 10 contract antl to draw all tlie part~ around together and 

Fw. 3!1!) . 

luOltrntlngc1uic('r:1u(iretrnctednip ;il e. 
01 aw !ul,' ~091•, Birilt'lt'& fRlle. 

gradually to infiltrtite them. In this way the nipple often become!-\ drawn in or to one 
side. At timeR, a.f'ier h:wiug been drawn in, it becomes infiltrated with the disease, an<l 
becomeR agai11 prominent; at others, by the contrac1ion of the gland, it may be strangu
lated, become c.cdcmatou.::, and then slough oft: The skin is at firM dimple.I, then puck
ered, nnd at last infiltrnted. The breast nlF-o, from lwin:.r a movable organ, becomes fixed; 
so tixt<l, indeed, dint it cannot be separated from th~ pL·ctoral mu,.;1•le. 



688 CANCER OF TUE BREAS'f. 

This form of cancer is the more common. The <lisen!:1-c may nppear in one Jobe or in 
ull 1 and be slow in its progre!'S or rapid, but in every cusc it~ pro~rc:-::s is mucli alike; 
g~ncrnlly, howc\·cr, this infiltratin~ form of cnncer n~~uuws tile dmractcrs of the tubcrou~. 
ln Figs. 309, 400 these chnnJ!CS are clearly shown. 

Tuberous cancer commcnct!S as a circumscriLe<l independent growth within the µ:land 

~::i~~;:;i ~:::~.~:~:~~b~~:::~;~~:i~:,:~~~:'.!~;l~~~,~~!~::;.~~:~;:~~;;g:1:;:~~~I~·:;~i~;,;~~~~~ 
Fio. '401. or drawing it to it:-elf (Fig. 401). It ohcn 

attains a large :;ize, giving rise to an irregular 
lobulate<l tumor. JL is at times soft. in ccm8is
tcnce, when i1 is called 111ed1d/ary cancer; when 
firm, it is known as fibro11s: when jclly.Jikc, 
gelatin{(orm; and more rarely it is black or 
melanotic. As it grows fonvard, it may inrnh·e 
the skin, break and ulcerate, giving rise to tlie 
appearances formerly called .fim9i1s hamiatodes, 
this form being ah' ay:, accompanied with hemor· 
rhage. 

Jn both forms, the lymphatic glnnds in the 
axilla abO\'e the clavicle, or on the side of the 
neck, will soo1wr or later become i1woh-ed; and, 
when the skin is implic<1ted 1 tliis symptom ~oon 
appears. As the glmuls enlarge. nerve pains 
down the arm appear, and redt!ma of the arm 
commence~ from the mechanical obstruction 10 

the \'CllOUS circulation of the extremity Caw:;ed 
by the enlarged glautls. At time~ a serous effusion takes place into tht! plt!ural ca,·ity of 
the affected side sull\cicnt to destroy lite. 

] n ~ome rare cases of cancer tht: Ji~ease appears as a brawny infiltration of the breast 
and integument over i1 1 some erythematonf!i redness and o::dPma being mixed witli it at its 
onset. These cancers arc of the worst kind, and speedily destroy life. 

In other cases, mostly chronic, the disease is more cutaneou~, and shows itself as a 
tllberculnr affoetion of the skin, which gradually sprt'ads, till at last the part atlecred seems 
skin.bouml. This condition may be limited or extensive; and occasio1mlly i1n-olves the 
whole of one side. I have re<·ently had a case under oLs~rrntion in which both breasts, 
the sternum, sides, and half' the dorsal region or the back Wl'l"C thus involved. .At timc:i 
this tubercular de,·elopment is associated with acute or recurrem cli~ca.s1• . Jn rare exam
ples it occurs as u primal')' aHl!ction and is very chronic, the tulu:rcles even dis~ppcaring 
by atrophy . 

. A cancerous tum01· of the breast most frequently appears in middle life, that is, when 
th<> procreati,-e organs are ,·e rging towards their natural period of functional declin~, such 
a period taking place at an carlit!r date in tht: e.ingle than in lhe fruitful woman . lt 
attacks marrit!cl women more frequt!ntly than the unmarried, and, when infiltrating or 
in\'ohing the Lrcast.gland, is seldom :'itationary. 

As the disease progre::.::;1·~ unchecked, ulceration of the integument. preceded by a soft. 
ening down or lm·akinf!-Up of the tumor itself will soon appenr, and with this, the charac-

ti~~:.:~.;~il~fr:~:i•::~l~~~;::.£:~~t~:~:f~~~;:~Xf i:~~:n~~,~~?~~iii£1~~.?\~j::i~;:t~~g~{~ 
course, mid with it the power.s of its \'ictim have become undermined, for the victory 
rt:mains with the strongt!81. Jn a. gc1wral way, a cancer runs its course in two 01· tlirce 
year~; though somt!tirnt's it is mo:-.t chronic in its action. 

To illustrate some of the points cornrncted with this subject tht.1 following :i.nalysis of' 
400 l'ases may be of rnlue. The cases nre taken from my own notes; 180 occurred in 
Guy's during rhe period of my registrarship many years ago, and :t20 are from my own 
cusc-Look since. 
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The disease made its first oppearance-

Jn 17 cases, or 4 per ccnt. 1 under 30 years of agP. 

::: ~~ :: ~~ iJ :: be\';een !~ a1~d ;~ y<•ars,?f age. 

lnlOl" or25 " 51 11 UO 
In 29 11 or 7 " Ul " 70 
Jn 1over70 year:; of age. 

I have, liowc,·cr, ~ecn a ease of cancer of the breast in a patient aged 28, and onP of a. 
year's standing in the brca~t. of an old lady ret. !JG. 

Of these 313 were married, 77 were single, and IO were widows. 
Of the 313 married, 233 were prolific and 78 sterile. A larg<' proportion of the prolific 

women were so to an extreme degree, ten and more childr1•n bt!ing a common note to find 
recorded . J\larricd womcn and those in whom t l1e gland bas been the mo~t :ictivc, nre 
:ipparcnlly more liable to cancer of' the breast. than th<! single when the period of gland 
nctivit.y has p:u~~cd. 

Hl-1 of tliebe examples were in the right brea~t, 187 in the ltl'l, and rn in boLh. 

In 1-!n the di;;ease had exish•d a vcaror kss. 

r:: ~i bel:':'CCU ~ ":':"' ! y::··· I ::: ]~ ~':':C••• t ":':"' ! y::"· 
ln four ca~es, the disease liad existt!d ten, twch·e, fourteen :\nd twenty years re~p<'C

tivcl~·, and the form of cancer in these or long standing was the atrophic. 
With rc~p(•ct. to any l1ereditary ltistor,I/ of cancer in the 100 c:i>il'S, althou::rh <>arefully 

inquired into, 1 found it to exist in only 47 or n('arly 12 per cent.; and, in 35 of' these 
c:'l.IH'Cr wai; reported to Jia,·e occurred in one member, in 11 iu two lllt!mlJcrs, and in one 
in three. 

In 7 of the 17 case's the relative was on the father's side, in 23 on the mother's, and in 
7 it was found among the Orotl1crs or sister:'l. ln 5 1 it had alt:U'kcd the aunts, in 3, 
cousin~, and in I a g-randmother, although in these the point wa" not. slated respecting 
the paternal or maternal relation . Tlrnse fact:.; are enough to indicate tlwt. where an 
hereditary tend<•ncy cxisB 1 if is more powerful on the mother's than the fi11her 1s side. 

Jn a brge proportiou of' Ila• cases in which an hereditary history of' cancer was trnccd, 
t 11c cancer wns of the lH't!ast. 

A Sll'Ctiou of an infiltrating cancer is WPII shown in Fig. 402. Ascciion of the tuberous 
form in Fig. 403. For Lile microscopical appearances of cancer i:ide Fig. 32. 

Fie:. 402. 

Inflltratlug canrnof thf' l>rf'a~t Dr~wtug~l)9 1'.• Guy's 
Mus.,Dlrke tt'senso .. 

F10. 403 . 

Colloid or alveolar cancer is occasionally seen in the mnmma, althol1gh in n 

;~ii~i::'.~~~:i::r.~~~~~~~;
1

·1!·~~~:~s~:~i~:13
1

~,;·~:'.~:;.~~:;~::,:~::~:~~;~~,~,1ll:·r:::~~:~:·,~x·~:;:·: 

~;ff :if tfa~;::i\:f ;.~~f: '.~ll~~:~i~:f.:~;:·~i°L1~~~~:.:"~~~~~:~-;i.~,i::~'·.\~; ~~;1'.'E:~~:\:~~:!.~7:~:~: 
from its cells, and the slight changes tlmt. take place in it after i1u111er:;ion in spirit, arc its 
cl1it·f dmracteristic{t. 

Jt ought to be tn~atcd by excision of the who!e gland. 
H 
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CYSTIC Tt:.\IOR OF THE BREAST. 

The simple Sero.cyst is usually foun<l single in tile rnamnrnry gland, and app("ars 
as n ~mall hard lump in oue spot which is at tinws pninful, but ofh·n not. As it increases 
it become~ more glohular and dense, sometimes being of a stony hardness; while at a still 
later date, it may afford the st>nsation of fluctuution. If left alone, it may l'iO enlarge nl'! 
to com(' fol'\rnrd and ernn bur:<t, discharging a thin wntt'JT non-nlbuminou::; fluid, and 
then colh\p!'.ling. Jn rare ca:::.cs. the disease is thus cured; but more commonly, the fluid 
re-:tCCllllllli:~lf'S . . 

"The <')'St wall of this tumor." writes Birkett, " is "ery thin, composed of fibre tissue, 
firmly allachccl to 1he surromuling parts, and lined with squamous epithelium. lt is 
always perfectly closNl, and nt\·er communicates with a duct." 

Such :i cyst should be punctured with a trocar a.ml ranula nnd some cold lotion applied, 
for, by this means many are permanently cured. llrodie employed alone, without punc
ture, a lotion mndc up of an ounce of the sol ution of the i;iubacctatc of lead a.ncl three 
OL111Cl'l!I and n half' of both ~piriis of wine and c:unphol', which was to be applied on a piece 
of folded flnnncl, and rcnewe<l cvrry three or four hour.i\ uutil tlw sk in O\'Cr the tumor had 
become inflamed; the application to bf' l'eapplied after the lapiC of two or three days. 

Bc:-;ides the i-imple :'erous cyst, many examph~s of tumors of the brea.o;t come under the 
obserrntion of the surgeon, the diagnosis of' which is much obscu red by the presence of 
cyst~, or rather of what ::'\fr. Birkett describes as capti-nles, cont<1ining fluid of diYers cha
racters. For the deYclopment of a cyst in the majority of tumors is a mere accident due 
10 the effu:-;iou of flui<I, proba.bly serum, more 01· kss blood-stained into the connecti\·c
tissue of the p:i.rt the fluid separating the sol id growth and s:o forming nn apparent cyst. 
Such n cy~t, howc\·cr, is uot a new fie\·elopment, lik<· the mort• soli1l portion of a tumor, 
nor is it in :my way to he compnrecl with the simple cystic formations which are found in 
1l1e neck or othC'r portions of the body. The exi::-tcnce of the false cy;')f:-;, tlwrefore, such 
as l ha\·e bric·tiy ::;kctC'hcd, in any of the breast tmnor~, whether adenoid or malignant, is 
to be regnrdcd ns a mere accident, and ougl1t to have no weight in determining either 
the innocency or malignancy of the growth under examination; they are th<• product of' 
a mechanical cnuse, may occur in either form, arc not spN~ial growths nor of any intrinsic 
importance. The diagnosi,:; of fhc tumor contai ning ~uch cysts rests con,:;cquently on other 
point!-:, nnd more pnrticulurly on such as ha\'e bN·n alT'eady indicar.cd. As a. rule, these 
so callC'd cysts arc found iu the less firm and sol id forms of' tumor in such Hi-i contain lrss 
cellular or connC'ctive 1issue, and in the more rapidly 1lcvclopcll r:ithe r tkm in the slowly 
formed. " 'c thus find in one form of cystic a.denoma, a more 01· lc;;;s sol id tumor, !he 
growth being more lobulated and loosely connected where the false cysts or cap:mles t•xist. 

ln a second class of Cti..;e~ loose pecluncubted 
growths will be SCf'll lying: wit.hin tlit'~C t'apsules, 
with their floating extremi ties b:ithed with the 
so-call('(! cyst contents (Fig . .fOI). The differ
ent forms a<\l:iumcd by thc~w tumOr1' depending 
upon the amount of conn('ctirn tissue which 
bin•ls together the sc\·eral lobes and lobules, and 
the dimensions of the intcrspac<'S which go to 
fol'm the fa\;;;e cy;;;ts. Jn :l lftird cl:-t.sf', howewr, 
the tn1e cy~tic adcuoecle of the breast, the ade
noid solid cll1mc111s arc developed within cysts 
compor.ied of dilated ducts. ln all, the elemen
tary st ru ('tnre of the ::;rowths \\ltl'ther these are 
dcn,.;c and compact, loose and pcduncnbtc<l, 
within f':d~e cy~ts or in dil:ltcd ducts, simubt cs 

Section or ~d:nr:~~~,8 ,~~ 1 :: 1~r:::1~:~d lotra-cysUo ~!~: ~~~·~:~lt~l~~n~:~l~~j~~~:lof l:~:~cl d\i,~~~e:~re Jt~::~~~=~ 
prominent, and in others, 1l1c ducts and i:;inuses; 
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ab!e paper has supported this view(' Edin . .:\led. Journ.,' lt:$72). 
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C1·sT1c CANCER. 

The pathology of cy:;;tic cancer is identical with that of cygtic ndcnoma, while the cysts 
.. in the one in~l:rnce <"ontain tile more or less solid characreristic lobult>s of the adenoid 

growth, and in th" othC'r, are tilled with the )e>:s dt•\·doprd and more irrc~ular, but et1ually 
diarac:teri:-otic material which goes to build ll(l tile c·nnccrous tumor. The cliag11o>:i:s of 
the,.;e cancer1' rests, tht'rcfore, upon such points as have been already described und~r a 
former !leading. 

o~ TllE D1AG~OSIS OF TllE "TReE CYSTIC ADEKOCEl.t:" OF TllE BREAST. 

The remark.co which have been already made rcS;pccting t)1e importance of cysts in the 
innot•ent and ma\igmrnt tumors of the brca.'it are not applicable to all cases; inasmuch as 
to this rule, as well :\s to others there is an exception, and in the present case, tile exrcp· 
tiou is to be found in that form of cystic disease of the mamm:~ry gland which i:;:; €'ssen · 
tially a C')'SL ic di!'L·a~c of the gland itself, and more particularly it ~ secreting ducts, difforin~ 
in this way lr01n the other forms of" cystic adcnoccle which are new growths, de\'eloped 
independently of, though allied in structure to, the bret\St·gland itself. This trne cystic 
adcnoct•le1 ltowe\·er, is of an innocent. nature and patliolo~ically allied to the gf'nuine 

~:~t~~~c~1r 1>01~1~0!~~ 
1~·~ !~,'~;ro~rit71i~H~~~t~f=~~i!1\'~~~~,~i~m~: ~;·~~i~ ~i1~~~~~:i~g ~~,c~.:J~~~; 

di;:tinctly rell<raiJlc to the dilatation of a duct, or to a connection with one, and containing 
growths which appt'ar to ~pring from their walls, and thco:.e two forms of cystic adenoccle 
arc ::itrictly analo~ous in their nature. In both, the pcdunculated or floating bodies pos. 
Se!:'S a :-tructurl! allied to the breast·~land, and arc compn>:cd of mnre or less distinct crecal 
terminations of newly developed ducts with variable quantitie~ of tru(• connective Lis.sue. 
This 11tfoetion is more common in middle than in young life, for out of I -& cas<::s :3 only 

~1~~:~;~~1 \i~l.\\:~~;~n11~n~~~r) .30; in 11 , in women O\'Cr -W, \\ hilc I was as ol<l as 71 (·Path. 

Jlow, th<.>n, is iiiuch a tumor to be made out? ancl what arc Lhe special symptoms which 
characte ri ze it from the other forms of mammary tumor? 

First of all, OOing an innocent tumor, it will be fo11nd to affect the patient in n purely 
loeal manner HS nll other adenoid tumors. lt is a local di:'ease, wliich at no period of its 
growth anrl in no way will aflCct the patient otherwi!'e th:rn through local causes. Jt is 
llt'\·l'r a~~oci:Hed with secoll(h1ry gla.11d11hlr cnli~rgcmcnts or with dt.'posils in othe r ti:3sues, 
a;; the <"t'tnccrous lumor, and it can, therefore, Uc by local symptoms only that a. correct 
diagnosis is to he made. 

The tumor. bein~ a genuine cystic disease. is always made up of cysts filled with intra. 
cystic growths i11 cliffl>rcnt degreC's, and it is also a, disease of the gland itself, the cysts 
h:l\·ing a di~tinct relation with the gland ducts. The C)'Sts h:t\·ing, thC'refore, in the ma· 
jori1y, if not in all cnses. some communication thro11gh the nipple wi1h the external surface, 
can be partinlly emptiNI of their contents by pressure through the 11ipple of the affected 
organ. A-" a rt-~ult, this discharge from the nipple must always materially tend to confirm 
the impre~sions wliich may han~ Oeen form •d by tl1e careful obser\'ation of the case, and 
by tile prc,.ence of those conditions to which attrntion has just been drawn. 

Con,.;equently a cystic tumor of tile mammary gland in a healthy woman, unnttendcd 
by any other than local symptoms, and a:osociated with thl' discharge of a clear or colored 
viscid >:C'Crction from the nipple, which can be indurcd or materially increased by pressure, 
may, with considerable confidence, be set clown as the true cystic adenocele of the breast. 
The fal:-oe arleno<•t>ll'S or other tumors, which ham but littlt! if any connection with the true 

~!~'~.~;.~:~Is~,:·, t~~fo;~c:~1 ~~~\~: t:~~.S1:~1~a.~~::~ g~!~~\~1t~1~1 ~~~:-~~~!· ~11~c t~~e~~~L~.l~~~i 1:::1~l~~:~·;:;i~\~i ~~.: 1~ 
tlic structu re in which they arc <le,·cloped. 

GALATOCELE. 

This is a. milk tumor found in the breast during lactation, the rC'sult of some retention 
of milk in an obstnu·trcl or ruptured duct, the secretion being either fluid milk.like. or 
more !'Olid n.nd crt•amy, owing to the absorption of the more fluid t>lemcnts. l'rcp. 229051

, 

229090
1 nnd 2299"', Guy's l\Iuseum, illnstr:ue these points. It usually OCC'l1rs somewhat 
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has recorded a cai'e in which two pints of milk were rC'movNl from the tumor. It s11 ould 
be trl'ntc<l by an inci~ion into the cyst, leadng the walls of the cavity to granulate. 

OTHER To:\lons OF BnEAST. 

Adenornata or adcnoceles, cystic or otherwise, are not, l1oweYer, the only innocent 
tumors of' the brca ... t, as the surcomatous are occai;:ionally met with; these being generally 
more succulent and }{>.~" solid than the aclenomata an<l more rapid in their growth, while 
they han al~o a greater tendency to rewrn after n:mornl. I remo\•c<l such a. tumor in 
181i81 which weighed nearly fh·e pounds, from the breast of a woman, ret. 34 ('Path. 
Trans.,' vol. xix). They arc more closely connected with the breast than the adenomala, 
although tlu.•y do not i11lillrate it like the canccr6. Tlu.·y nm their course moreo,·er more 
rapidly than the former an<l ha.,·e a. tendency to break dow n, g iving rise to a bleeding 
mas~ of ti,,~ue which may be mistaken for a <'aucer. They are al::;o local, and a.re rarely 
no:sociated with any secondary glandular en largement. They should be <lea.It with as adeno
m:ita and rrmovcd. 

Hydatid cy~ts are found in the breasts, but are not common. Only one example has 
fallen into my li:rnds, aldiough] hiwe s1::en two others in the practice of my collei\gues. l\Iy 
own p:lliL•nt was a woman . rct. 30, who for fhe years lmd !Lad a. painless globular swelling 
in lier ll•ft iJr(':l~I, nnd when I imw her it was as large Ma. cocoa-nut. l tapped the cyst 
nml C\':l.(•uatL•d sixteen ounces of a clear non-albuminous fluid, and, as it was e'·iclently the 
fluid of a. hydatid, I made a free incision into the tumor and turned out a large acephalo
cyst; the I atient ma<le a good recon·ry. 

J.Yan·us, inrnhi11g 1he whole mammary gland, may be mf't with. l hM·e hncl under my 
care a spll'ndid example in a girl, six years olcl, in which the whole organ was like a 
sponµ;c and a~ larg"c a-. ha.If an oran~e. 

On the open, ulcerating, and discharging tumor of the breast.-ln the 
growth of any tumor .silualt>d i11 the mammary gland or its neighborhood, there must be a 
pc:riocl wht1 n the i111egumenB will become so i1nolved as to ulcerate or give way, and, 
under !liese cireumstan<'es, a disclmrging surface or C.'\\'ity will presenl i1sdf, n1.rying in 
it::; a:;pect nccording to the innocency or ma.lignancy of the growth with which it is l\S-""O
ti:tll'd. ]f the tumor is cancerous 1l1e open surfaC'c or discharging orifi<'e will ~u:rgest i1 s 
nature·, and Ilic i111c•gumcnt itself or the margins of 1he wound will be infiltrated with can
cerous ma.terial, the la11 cr presenting the thil'kcncd, induraled, and everte<l margin so 
characteristic or the cancerous ulcer, a11cl whid1 1 when once seen nnd a.pprecinted, can 
hardly be mist:~kc.>n (Fig. 40,) ). 13ut if the tumor be 1·nnocent, a very diACrent condition 
will prest'nt il~elf, for a clear understanding of which it is essential to recall one or two 
points of difference b<'twecn the innoCt>nt and malignant tmnors, although attention may 

Fm.405. FIO. 406. 

Open c11.nce~ of breut, wllh lnflllrRtiou or skin. lllodel, lntru.cystlc Krowth protruding tllrou[.;h skin in ueeor 
Guy'e Mus slmpleuy!!tlc di~ell.!!e. 

1we' iously ha\'e been drawn 10 them in former pnges. It is the peculiar nature of the 
innocent lumor to afl(>ct the part in which it is ae,·clopcd simply in a mechanical way; it 
may f'cparate or displace, but never infiltrate tissue~. On the other hand, it is the peculiar 
naiure of rht: cancerous or malignant to infiltrate and i1wolrn every tissue with which it 
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come~ in contact. Applyinµ:, tlH?refore, the.'le two oppo!'itc features of the innocent and 
malignant. tumors to the cla!'s of ca.,cs now under co11,.i<lerr~tio11, we $hall readily under
stand how two very ditfc·rent lo«al appearance!' may be produeed; and how in the rystic 
cancerous <lisea>;e, the wound or ~mface will he dtarncterizt!cl by all tlif' peculiarities of 
the cancerom; uleer. and in the cystic innocent tumor which may ham ruptured from o,·er 
cli!-itension, the margin of the wound or di.:;charging cavity will look hc:iltlty, free from all 
apptarnnC(' of infiltration, and rather a~ if mechnnically en! or punched out than ulcerated. 
Jn the c.t;slic adenoceles in which it is not uncommon to find a "proutin~ and discharging 
intrn-cy~tic growth protruding from a wound through the ruptured integument, and pre
senting a n:ry doub1fol and sometimes cancerous aspect, 1hC' import;rnce of this ~ymptom 
cannot he overrated, for if found projecting through an orifice of tlie integunwnt which is 
uni11filtra!ed and apparently hea\Ll1y such as we have alr<•rHly des('l'ibed, the innocent 
uature of the tumor may wi1h some confidence be declared (Fig. ·106). 

ON TllE YALUE 01'' T11E RETnACTED N1PPLE AS A 8n11"ro'.\1 1x Tu'.\1ons Uf.' THE 

BREAST. 

There can be little doubt that as a positive indi rat ion of ca.ncero!1s clisca..:;;e, the import
ance of a retracted nipple has been considembly ovcrratt•d; nnd that, although the 
symptom may b1• common in infiltrating cancer of the breast, such a disl•ase may exi ... t 
without it; it may be prl!scnt, moreover, in simple non-cancerous afll·rtions. For a. 
retracted nipple may be regnrded as an accidental !'ymptom in the dc,·elopment of a tumor, 
as Wt'll as the product of mechanical causes, its presence being determined rather by the 
manner in which the gland is inrnked than by the nature of the clisea:;e. lf any tumor, 
simple or malignant-any ab:-cess, chronic or acute-attack the centre of the mammary 
gland, a retracted nipple in all probability will be produced; for as a cli1'case so placed, 
nece!:l-~arily causes material separation of the glaml-clucls, their extremities, terminating in 
the nipple, will be dmwn upon, and, as a consequence, a. retracted nipple musl follow. 
" re thus find this ~ymptom of frequent occurrence in the early !Hage of an infiltrating 
cancer of the organ, the nipple being alway:;; drawn towards the side of the gland which 
ma.y l>c inrnh·cd; while at a later stage, when the infiltration is more complete, the nipple 
may again project. Jn a central chronic abscess of Iii<• breast, the retracted nipple is 
equally common, and in the true cystic adcnocelc it may be al"o prm;cnt. Jn Ilic ordinary 
atlenocelc, whether cystic or otherwise, it is rarely met with, for tile reason that this 
clist:nse is not of the breast-gland itself, but only situated in it s neighborhood. Jn rare 
case~, howe,·er, such an association may coexist, am\ in one case in which I observed it, 
some blow or injury had prece<h·d the development of the adenoid tumor, and it wa.s open 
to a doubt whether the retracted nipple had not been brought al.lout IJy some chronic 
inflammatory condition. It should always be remembered, morco,·cr, that a. contracted 
nipple may be a naturnl condition. 

On the value of a discharge from the nipple for diagnostic purposes. 
- " 'hen the discharge is slight or of a bloody nature, it does not indicate any specjal 
afftwtion. though it is well known that in ca11cerous afft'etions a dii;clrnrgc from the nipple 
is not unfrequent, the fluid Jia,·ing the a1lpearance of blood-colored Rerum, which is ne,·t:r 
profu'ic, and rarely amounts to more than a. few drops. Jn the true cystic adenoceles, this 
symptom is of considerable value, for in all the cases which have pao:se<I under my obser
,·ation. ns well as in the majority of recorded examples, this di ... charge from the nipple 
wus a prominent symptom, the fluid being generally of a mucoid nature, anti more or less 
blood-s1uined; and, although at times it occurred spontaneou:-.ly and with relief to the 
pati1•nt, at others it could readily be induced by some slight pressure upon the parts. In 
the ordinar.IJ adenoceles, this symptom is seldom present. lt exists, therefore, as a symp
tom in the true disease of the breast structure, whether cancerous or adenoid; and while 
sl ight and uncertain in the former, it is more gcnl'ral and copious in the la.tter; cons1•
que11tly as a means of diagnosis it is of some value. 

ON C11noN 1c DISEASE OF TllF. MA:'IDIAH.Y .AnF.OLA 1·nECEDI~G CANCER. 

Sir J. Paget has recently pointed out(' St. Barthol. Hosp. Hep~.,' ,·ol. x, 18i4), what 
my own experience confirms. that cancer of the brea$t is sometimes preceded by a chronic 
skin diseMc of the nipple and areola; the disease in the majority of the liftC'en cases in 
which he had obscn·ed it ha\'ing " the appearance of a florid, in1t·n~ely reel, raw .sur:ace, 
very finely granular, as ii' nearly the whole thickness of the epidermis were rernoved; 
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like the ~urfo<.'e of \·cry acute diffused eczema, or like that of an acutr hnlaniti;;;. From 
such a surface there was always copious, clear, yellowi~h, vi:--:cid cxuda1ion." In some 
ca.;;.cs, the eruption has presented the characters of an ordinary chronic eczema or p:-oriasis, 
the eruption spreading beyond the areola in widtning circles, or with scattered blotches of 
rednt:'SS co\·cring nearly the whole breast. 

''The eruption hns resisted all treatment, both local and general, and has continued 
e,·en after the affoctccl part of the skin has been involved in the cancerou~ clisea .. e." 

u The cancer l1a:; always been in the substance of the mammary gland, beneath or not 
far from the disca.sccl skin, and always with a clear interval of apparently healthy tissue.'' 

1\Ir. lknry Bullin has also shown, that these changes are due to nn extension of the 
di~wnsc> from the s111face of the nipple to the smaller duels and acini of the gland, these 
parts being found filled on microscopical examination with proliferating epi1helium which 
nt times escapes from the ducts by rupture or growth into the surrounding tissueS
thereby producing the full formation of carcinoma(' Roy. 1\led.-Chir. Trans.,' January, 
1877), the meclianical retention of the epithelial clement within the gland and ducts 
evidently playi11g an importaut part in the progress of this disease. Under these circum
stances, it is wise wl1crc collections of epidermis collect upon the nipples to follow ''Busch's 
practice in casc13 of epithclioma and remove them by the application of a lotion of soda 
lrom :J to G grains to an ounce." 

Os TllE h1rORTA:-.-c1-: OF ENLARGE:"lrE:-.-T OF TJrn AasonBENT GLANDS AS A DIAGNOSTIC 

SntrToM. 

'Vhen some enlargement of the axillary or cla\·icular glands exists with a chronic 
tumor of the breast, the malignant nature of the disease is rendered probable; for the 
simple adcnonmra :we generally unattended by such a complication, and with the cystic 
affections it is al:::o rare. Many months, howe\·er, may elapse in cases of cancer of the 
brcaJSt Lefort! the appearance of this symptom, because enlargement of the absorbent 
glands and infiltration of the skin have some connection. 

Jn cancerous affi:>ctions, the enlargement of the glands is indolent and very painless. 
Jn the inflammatory affections of the organ, glandular enlargement and tenderness are 
commonly present. 

ON THE VALUE OF THE Tu~EHCULAn AND GENERAL lNFILTHATIOS OF THE 
]NTEGUMENT QVJo:R TllE B1U:AST. 

w·hen the integument of' a breast is spar~ely or thickly studded with shot or pea.like 
tubercular infiltrations, or is so infiltrated with new material as to present a brawn-like 
fed anti n~pcct, 1herl' can be no question as to the cn.ncerous nature of the disease, sinre 
such a symptom is nf'\'Cr present in any inflammatory or ~imple disease of the mammary 
gland. The infiltration may be slight, from the mt!rc shot- or pea-like affection of the 
skin, to its more brawny infiltration ; but in all stages it is equally characteri:;tic, and 
speaks in po:-itive language of' the cancerous nature of the mammary growth, one tubercle 
telling: a,.<;, plain a talc as if mnny tubercles existed. 

Cachexia.-I have no bdief in the existenc" of a special cancerous cnchex.ia. A 
cacltt:.xia may be prcst:nt in cancer as in any exhausting or wastin_g disease; but that 0f 
cancer differs in no single point from that of any other affection . "'"hen a cachexia exists, 
it indicates the presence of some affection which is undermining the patient's strength, 
which may be cancer, but, it may be any other form of' disease. 

ON Exc1s10N 01:-· THE BnEAST. 

There is no great d:rngcr attending excision of the brenst beyond that which accom
panies any, even the ~mallest, operu.tion. It is true that patients occasionally sink aftl'r 
tile operation from pyremia, erysipelas, or visceral dise:ises, but these contiHgencies attend 
any operation for wound; from the excision itself there i:s liltle danger to life. From my 
notes of 133 cases of r-nncer in which excision was carried out 1 find that nine died, or 
about G.7 per cent., while in three only, or 2.2 per cent., could the dl'ath be ascribed to 
the operation. One died from pyre.mia, on the thirty-fifth duy; one from erysirelas, con
tracted several months after the operation, when the wound hall healed; two from acute 
bronchitis, three weeks and a month respecti\.'ely after the excision; one from profusf• 
diarrhrea, on the eighth day, probably pyremic; one from h::emoptysis in the third week; 
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two from f'Xhaustion after a return of the growth, in thr<'C [m1l ~ix months; antl one from 
actual f';inkin~ alter tla: opt'ration on the third clay. The thr<-·c cases which clied from 
pya-mia and diarrh«:'a "hich was also probably py<emic, and the one which sank on the 
third day may, perhaps, with justice be directly as~igned to the operation, but the fatal 
terminatiou in the rt'maining ~ix examples had no reference whatc,·cr to the excision. Jn 
the opcratiou~ for innoc·ent tumors c.f the breaet, uo fatal imstance occurred. 1n operating 
for {·anccr, it is unque!'tionaUly the wisest course, as a rule, to excise the whole gland; 
when the tumor is, however, ,·ery local, the rule may be Urokcn through 1 and it is as well 
not to be on.•r-anxious about prt·sen·ing too much in tegument, for if any doubt exis.ts as 
to its perfect healthiness, the suspected portion had bctlcr bt· excised. W"hen enlarged 
glands exist, it is wii;.e 10 take them away. 1t is always important, when di!Ssecting out 
the tumor, to keep c lear of all disea<i.cd tisi:;uf>s, aml, in fat subjects, to lf':wc a fair cover
ing between tlie incision nnd the tumor itself, n.s there i>=- good reason to belien~ that an 
early return of the aftfction is too often to be t'xplainecl by want of aHcntion to these 
poi nls. Jn several instances, 1 ham found small cancerous nodult•s in the fascia over the 
pecloral musck·, which if left would ham bet:n the ccnirc of new growths. In the opera
tion for adenocele, it is quite exceptional for the remornl of the breast to be necessary, 
anti in the majority of instances, such a practice would be clearly unjust ifiaUle. As a 
rule, the tumor is readily remo\'cd on making a clean section through ils cyst-wall and 
enuclcating" the growth; the hreast is rarely injured, en.:n by the operntion. In excep
tional example:; of this affection, howe,·cr, it is absolutely ncccssnry that the breast-gland 
should be excised, tliut is, where a hrgt.! tumor is closely connected wirh it, as well as in 
the genuine or true cystic aclenocele of the mammary gland. Jn the removal of a small 
tumor not im·oking the brea:;t the best practice is to make the incision in a line radiating 
from tile nipple, and to manipulate the parls as little a..o::. po~sible; the surest plan being 
to cut well iuto the tumor after l1 aYing raised and made it prominent by grasping its base 
with the thumb and finger of the oppos ite hand. 

The operation.- Jn the remo,·al of' a brl'a~t, the pnti<-·nt should be placed on h<'r 
bnck with the shouldt.!r of the a.f1Ccted side raised by a pillow and the a.rm drawn out at a 
right angle to the body. The incision should be ellipt ical and made in a line parallt:I 
with the fibres of the pectoral mnl'=ch~, and, when 1he skin is di~eased, it should be removed. 
The inner or St(·rnal incision should I hen be made, and bleeding controlled by the pressure 
of the fingers of an assistant. The second incision may then follow, and should be made 
clown to the free border of the pectoml muscle, the defi nite form of which is the bcRt an<l 
sureRt guide to the base of the gland. The whole tumor by these means is thus readily 
exci~t'd, a fow touches of the scalpel di ssecting it off the pectoral muscle. The axillnry 
nnglc of the tumor should be divided last, us it usually contains the ch ief vessels that 
supply the gland . All blteding vessels should be twisted, the surface of the wonncl cleaned, 
its edges well adjusted, a drainage tube introduced at tl1e most dependent part when the 
wound is large, and steady pressure applied by means of pa<ls of lint, gauze, or Colton 
wool. Adenoid or innocent tumors should be excised only when they are steadi ly incrf'as
ing, and are sources of trouLle . Cancerous tumors should be remo,·ed as soon as 1he 
cliagno~is of their existence is clear, for accumulated C\· iclence tends to show, that tl1e 
ea rlier a cancer is rcmo\ed the better are the prospects of a complete or lengthened im
munity from the disease, and that whether the disease returns soon or late, the best cliance 
is thus affol'dcd to the patient. 

CHAPTER XXVII. 

ON OVARIAN DISEASE AND OVARIOTOMY. 

Tim ornrics are glands, antl a re clernlopecl as other glands, being composed of like 
elements. Jn them during infancy and childhood, although l'cll growth and e\'en cell 
shedding: may go on, such processes take place silently. unattended by any extt.!rn~I mani
festation:-\ of their action. At pubrrty, however, when the ovum has matured and impreg
nation become impossihll' , external signs of these chanp:es appear with menstruation , and 
with these chan..,.es, functional disturbances of the ornries :uul parts connected with them 
occur, which uu~y require the attention of the physician. The surgeon's aid is only called 
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for when or~anic ornrian disease exist!:!, aml the nature of this aill rnricR with the nature 
of the case. 

Ornrian disease is a somewhat common n.flCction, and, although mostly mt'l with during 
t11e active p<>riod of ornrian life, it occurs in childhood and mature age. Two specimens 
now in the College of Surgeons were tnken from twin childrt"n fi\"C and eight weeks 
rc.-;pccti,·ely by Dr. Learecl, and a rare preparation at Prague shows a cyst in the ovary 
of a child a year old. Spencer "Tells has recorded a successful ca~e of ovarioiomy in a 

~~!~! 1:.t. e~gll11t~~.~;~;~~;~1~,,~~· ci;1~~a~!7\~~~:~~i1 1~~~1~1,n~~~~r r~:l~~~i ~:f;l ~;.~~;:~;~cl at~tx ~~~!~ ~ 
sank af'tt•r tapping from suppuration of the cyst; and in 1869 I pul>lisliecl in the 'Guy's 
Ilospital Hl-'ports' a case in which I successfully remo,·ed a polycystic ovarian tumor from 
a child aged fourjccn, in whom no signs of puberty Histed. .ilut these. insrnnces are 

exo~~~:~~:~1 ~l~~~~r~'~::;1~~i~fi\\~~;181;s~~~·1i~:~~~~~ ~~tl::;t~f~:~~~ 1:11 a~l~~~l~~~~~ti~:f~~ u11ilocular 
tumors; polycystic, 01· multilocu lar tumors; dermoid cysts, and cancerous tumors. The 
relative frequency of these different forms of tumors is well seen in the following conclu
sions that were drawn up after a careful examination of the records of' 88 fatal cases of 
ornrian disea~e, extracted for me by the late Dr. Phillips from the Guy's Hccords, and 
copied from my work 'On Ornriotomy,' published in 1867. 

Conclusions, drawnfrom an analysis of BB fatal cases of ovarian disease:-
1. That U per cent. of the on\rian tumors arc apparently monocystic; 9 per cent. der

moicl; J 8 per cent. cancerous, and the remaining 64 per C{'nt. polycyslic or compound. 
2. Thal .;3 1wr cent. of the cat1es are on the left side, :20 per cent. on the right, and 

011ly 17 per ct::nt. double. 
3. That simple cystic disease of the ovary is rarely doublf', and that, when double 

ovarian disease exists, the majority of the cases are canceroui:;, colloid, or of the solid 
kind. 

-t. That about 70 per cent. of the ca~es are in married womcn, and that the disease is 
mosl frequent between the age of twenty and forty, or during the vigo1· of sexual life . 

. 5. That the disease rllnS its course in at lem;t 73 per ccnt. of all cases within two years; 
30 per cent. dying from exhaustion, 20 per cent. from pC'ritoniti~, 17 per cent. from sup
pura.tion of the cyst chiefly following tapping, !) per cent. from the two last causes com
bined, 10 per cent. from peritonitis caused by rupture of 1he cyst, 10 per cent. from the 
cyRt ulcerating inlo some viscus, such as the intestine or bladder. Hemorrhage into the 
abdomen and strangulation or the bowels by the p1.:dicle cause<J death in 1 case in the 100. 

6. That in the wonocystic tumors there is a greater disposition for the cyst to ulcerate 
into the bowels than in other cases, and to suppurate after tapping. 

7. That in 56 per cent. of the cases of cancerous disea::.e, both organs are involved. 
l::i. That in the dermoicl tumors there is a greater disposition for 1he cyst to rupture than 

in all other forms of disease, d('ath being directly due to this cau:-e in 37 per cent. 
9. That acute peritonitis and suppuration of the cyst as a direct rc~ult of the operation 

of tapping is by no means unfrequcnt. 
Cases of spontaneous recoi·e1·y occur. but they are so rare that they must not be look~d 

for. ""'"hen they occur they take place by rupturu of 1l1e cys.t. and t11is rupture is generally 
the result of accident or violent muscular action . As a rule, howe\·er, when a cyst rup
tures, den.th takes place from shock, peritoniti~, or blood poisoning (ride concluision 5). 
ln exceptional case!', when the cyst has discharged itself' into the large intestine, the 
e,·ent may be signified by a copious dischargu of the cy:-;t's contents by the rectum; but 
when into the small, no such e\'ent may occur, the fluid bring renbsorbed. Under borh 
circumstances, there is always gn:at danger to life from the entrance into the cyst itself 
of f'ecal matter or fotid air. 

DIAGNOSIS 01" A~ 0\"ARIA)';' Tt::<IOH. 

'Vl10n an ornrinn tumor has ~tllained a considerable size, has risen well out of the 
pcl\'is, and is unao;;sociated with any complications, its diagnosis is not difficult, as a rule, 
more particularly if it can be ma<lc out to be composed of many cysts or multilocular. 
But when the tumor is small or ,·ery large; unilocular or very !'olid; central or of rapid 
growth, difficulties of diagnosis are met with, and it may be admitted at once that unJcr 
any of these circumstances, there are few surgical ca~es that demand more care on the 
part of the surgeon hefore he gins an opinion, and still more caution before he acts upon 
it. lu some fow instnnces, indeed, a positi,·e <liagno8is cannot be made without the help 
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of !'Orne exploratory opcrntiYe proceeding. Lnder all circumi;;tancc", however, ''in the 
cliagnol'i~ of a ~u:spcetcd ornrian case, en:ry po~~ibility of its nature !ihould be entertained, 
and a conctu~ion urriHd at by a process of exclu:;ion; each po1lsibility i;hould be separately 
con!iidcre1l and Wl'ighcd, and the most probable finally accepted." 

The po~sibility of n. :i>Olid 01· semi-solid tumor being due to pregnaney, and the proba
bility of a cy~tic tumor l>eing complicau•d with it or l1~·dn11nnion ought always to be 
before the mi11d of the :illr~con, while 1he complete ce-.~ation of the mcnse!i for a few 
months in connection with the existence of an nhdominnl tumor ought nl:-<o to su;:rµ:cst cau
tion in dingno..,i:;, and1 when for diagno:-;tic 01· curati\'e ends operati,·e measures are being 
considered . delay, since thou~h catamenial irn:gulmity is common in O\'arian diseast·, 
total rwrest for uny time is rare. 

Tlw curly history of an oval'ian case is always obscure, ancl the statements of patients 
conccrnin~ its t!arly growth must be accepted with caution . In a general way, the tumor 
iii disco,·ercd by accident, or, attention is first drawn to its presence by abdominal enlarge
ment. 

Pain is rarely present in the early stage of the disease, nnd when it exists is usually the 
result of mechanical cau~es; that is, it is <lue to the impaction of a small ovarian tumor 
in the pelvis, or to the pressure of a hu·gf'r one upon the \'isccra, YCs~cls, or ncnes. 

" 'hen the tumor pre~ses upon the bladder, incontinence of urine or dysuria will occur; 
but wht>n it irritates tbc bowels, diarrhcca. "..,.hen it drags upon the omentum or presses 
upon the stomach, IHlll~C'a and Yomiting may be present, and where it encroaches upon the 
thorax, dyspnrea. 1\'en·e pains will be produced nccording to the nen·cs that are pressed 
upon, and ccdema of the genitals, legs, or abdomen, according 10 the umount of interfnence 
to the return of \'cnous blood caused by the tumor. CEdema of the abdominal walls is 
said to be typical of cancerous disease of tl1e O\'aries, but this i.:i not the case, since I ha,·e 
seen this symptom \'ery frequently in undoubted examples of simplt! ovarian disea~e. 

Local pain, pyrcxia, with a high temperature and abdominal tenderness associated with 
a cy:-.tic abdominal tumor, generally indicate inflammatory changes within an Onl.rian cpt. 

Dcrmoid tumors are said to be more commonly attended with pain than any other, and 
unilocular cysts with less, though I cannot confirm 1l1e fonner obscnation. 

I n well-markt!d examples of ornrian disease the face becomes pinched and the peculiar 
u O\·arian expression" manifests itself, but after the remornl of the tumor by oniriotomy, 
it is remarknble how soon this expression disappears. 

The dijf'erential diagnosis of an ovarian tumor will now occupy our attention, nnd its 
physical signs will be first considered as made out by perCU!ision :rnd palpation, since it is 
hy these more than any others that the surgeon is genernlly led to an approximate opinion 
of the nature of the ea~c. Too much confidence, however, must not be placed on them, 
since they arc only of rnlul:' when taken in connf'ction with otlwr symptoms. 

Jn all cases of suspected ornrian disease, the patient to be examinrcl should be undressed 
and then place.I on hi.:r bnck. The surgeon should ufterwanls so expo~e the abdomen as 
to be able to have a good look at it and obserrn whether the abdominal enlargement is 
central or lateral, "lnlOOth, irregular, or nodular in outline i he ~hould view it also for a 
sufficient time to satisfy himself that the outline is stationary and that it does not !\hif't. 
He should then place his hand tlat upon the abdomen, and lwxing rt:stecl it there for a 
minute or so to tcst the points just alluded to, mo,·e it !iteailily onr the whole surface of 
the tumor in all directions, and, at the same time by palpation, ascertain something of the 
condition of the deeper parts. 

By these means, much will have been ascertained as to the nature of the rase. It will 
haxe bePn made out whether a tumor exi:o;ts or not : something will ha\'e been learnt, too, 
concerning its size and mobility, and whether it is solid, fluid, or the two combined. 

The surgeon should then proceed to percuss tlie parts, doing thi1-1 at first superficially 
and then deeply. Ile should also examine for fluc1Lrntio11 i asking himself during the 
whole examination the follow ing questions-ls this abdominal cnlargtm1e11t due to tym-
1mnitic or som<' phantom-that is, muscular-tumor? Is it due to, or complicated with 
pregnancy, or is it uterine or ovarian disease? Orm it be a hyclatid, reual cyst, or an 
enlarged viscus such as spleen or kidney? Is it a canrerous tumor? 

A fit1ctunting tumor rising from the pelvis in a central position yiel<ling a dull note on 
superfieial as well as on deep percussion, with epigastric and lumbar resonance, io probably 
a cystic ovarian growth, and, when the tumor fluctuates in all directio11s, as is pro\'ed Ly 
the peculiar thrill of the wa\'e elicited on percussion, the growth io probably miilocular or 
monocystic. 'Vhen the tumor hw. an irregular or botryoidal outline, and fluctuation is 
confined to pnrts, it is certainly compound, the degret!s of solidity in a compound or mul-
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tilocnlar tumor rnrying greatly. If the tumor seem !o be n unilocular or monocystic 
growth, the surgeon musL remember that ornrinn tumors of this kind ar~ comparativt:ly 
nwc, and that tlio~e which appear to be such often cont1~in some intracystic growths. Ile 
should also know that purely unilocular cysts are probably broad ligament cys1s or par
ornrian, thn.t is, a cystic dcgenC'ration of the tubules of the Wolffian body, although mul
tilocular paron~rian wmurs ha.ve been recorded . 

lf the tumor be cle;1rly cystic and multilocular, the probabilities nre that it is ovarian, 
and if more solid tlmn cystic, uterine. 

L'tcrinc and ornrian tumors yield a dull note on deep percussion, and, as in these cases 
the intcsline!l are pushed upwards anti towards 1he Joins, 1hcsc regions are consequently 

:~~i5t~~i~ 1111~ ~11:~u;:fc:~l~;~u,\~~1 l::~t~~1:t 111~~;~~~1~ ~~·e 1 :~~v~~t~~~;.~i~\~ 1 ~t!~~; a~~~n11~~1 .ma~1\~~!,~~~s~ 
yield a dull soynd, but wi1h rhe shoulders depressed and the hips raised, resonance will 
be made> ont, the bowels naturally floating on the surface of the ao;,citic liquid. 1n ascitee, 
the central portion of' the abdomen is resonant and the sitles dnll, whereas in ornrian 
dropsy it is the reverse. 

""ht>n the intestines, however, nre matted togetl1er from cancerous or old perito!wal 
dise;11;,t:, difficulties occur, and errors in diagnosis can only be avoiJcd by going carefully 

intf11t~~·n~~:~11~c~~~s~!1:~1[ r~fc~:~en c:~n~t~H~: b: J~e~;~~t=:~~!~11~~~11~n auscultation or on the 
applil'atiou of the hand, while in a.scites no such symptom will be prescnt. 

O:s TllE DIAGNOSTIC YALC.:E OF A PELVIC EXAllllXATJOX IX 0\"ARIA:S DISEASE. 

The diagno,:;is of an ovarian tumor can h:mlly ever be said to be complete until a pelvic 
examination by means of the fin7er and uterine sound liae. been made, and the combined 
examination between the abdominal wall and rectum, for which purpose the patient had 
be11er be placed on lier side. 

When the uterus is fou11C) to be in front of and distinct from the abdominal tumor and 
mornblc without it, the growth is probably O\'arian. 

"Then the tumor and uterus mo,•e together, or if the uterus be drawn up out of the 
pehis, difficulties in clingnosis may be experienced. If' tlie tumor be cystic, it may be 
ovarian with a short pt.:<licle, a broad ligament or paroqri:rn cyst, or a cystic disease of 
the uterus. 

When it is solid, it may still be ovarian, dermoicl, fibrous, or Cr\ncerous; or it may be 
a fibrous tumor of the uterus. 
cei!u:~xed pelvic tumor is probably neither ovarian nor uterine, but if either, it is can. 

]n nn ovarian tumor, the uterine sound will rarely go bcyon1l its two inrhcs, unless 
complicated with prcguancy or some uterine di~ea:m. Jn cyslic disease of the uterus, it 
may enter for ~ix or more. 

The uterine sound should. not be used too hastily for diagnostic µurposcs. because when 
pregnancy and ovarian disea5e are combined, evil may follow its use, although it ought 
always to bf' employed bctore operative measures are resorted 10. 

~~~.t~i:;!:::r.~5~~;,~f ;·}:~:~:f ,~~:~;~~r~~fi~ii~,~~r~;~~P!S;}~~~;::ii{.~i~~~f~}~~·;,~~ 
~;::~~· th;~t '~;.e 1~~~·1~~~,~~~lS~~~\1~r0~11~c<;l\td:,1:g;1~=t~~· ::~~~~~ .for muny y(!ars, and was pleased 

"Solid uterine tumors," writes Tait, u besides the absence of fluctuation, lmvc in addi
tion two vn;;culnr signs which I have never met witli in ovarian tumors, viz., nn nortic 
impulse which may be seen and fl.It, and un enlargement of the uterine arteries to be fdt 
in the vagina." 

Jn pregnancy tlwre is nho to be seen the peculiar purple lil'i<l condition of vagina which 
does not exist in other pelvic tumors, the changed appearance of the nipple, enlargement 
of the breasts, &c. &c. 

1 hn,·c often found the rectal digital examination for diagnostic purposes to be great, 
and particularly in young or old virgins i but l cannot speak from pereonal experience of 
the valu~ or the. introduction of the hand. Professor Simon, of llcidcll>erg, however, 
speaks highly of 11. 
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ON TllE YALL'E OF TAPPIXG FOR DIAGXOSTIC PUHPOSES. 

·when there is any doubt as to the true nature of a ('ystic abdominal tumor, a pre
liminary tapping ought to be performed, and the physical nature of the Huid examined, 
=~hhough au O\"arian fluid in our present statr of knowledge is not to be retognized by any 
definite phrical or chPmica\ characters;. Drg. Wa,c;hington Atlee and Pea . ..:lee, however, 
inform us that the fluid of an OYarian cyst may Uc distinguished from all fluids by the 
presence of a peculiar cell which they call the ornrian granule-cell, wliich is about the 
size of' a pus-cell, round and full of granule!', and Mr. Thornton has recently confirmed 
these obserrntions (•Path. Soc.,' l\Carch 16th, 187.-1); :11lding1 mortOH'I', that large 1war
shaped, round, or O\'al cells, containing a granular matl•rial with one or se\"t:ral large 
clear nuclei, wi1h nucleoli and a number of transparent glol>ulcs or Yacuoles, are character
ist ic of' malignant tumors. 

\\'hen, from what appears to be a monocyst, the fluid drawn is clear, slightly opalescent, 
and limpid , of' n. low specific grav ity, about l 005, and 11 011.coagula.blc by heat 01· nilric 
acid, or if coagulable by heat the coagulum is re<lis:solvetl upon the addition of' boiling 
acetic acid, there is a strong reason to suspect that the tumor is n broad ligament or par
OYarian cyst, and, 11ntler suc l1 circumstances, there is good rl!a~on to hope, tliut either a 
cure may follow the operntion of paracentesis, or, if' not a 1..:u re, the lapse of a long interntl 
of time before the repetition of' the operation is called for. This fact was pointed out by 
the late Dr. F. Bird ('1'lcd. Times,' July 19, 180)1). 

\\rhen the fluid drawu off is clt~arly albuminous, tenacious, dark, or light colored, whcn 
it is tn•en W:.\tcry and like that contained in the cysts last de~cribed, :rnd is found micro
scopically to contain the compound cells or epithelial elements already referred to, 1he 
tumor is probaOly ornrian, and ought lo be remo\·ed . 

\Yhen the fluid drawn off is highly albuminous and coagulates spontaneously, the 
suspicion of the tumor being a fibro-cystic utcrine one ought 10 be raised, though there is 
little doubt that the true diagnosis of a fibro-cystic ull•rine tumor from a polycy1'tic ovarian 
can only be made out, in the majority of cases, by an explo.-atory incision, when the 
absence of the pt'arly appearance of the ornrian and the pl'csence of the pinkish, Yascula1·, 
and tle~hy a._<.;pcct of the fibro-cystic, is enough to excite the surgeo11's suspicion of' the 
uterine nature of the growth. 

\\'hen pregnancy and wcll-de\·elopecl O\'ari;rn disease C()('Xists, tapping ought to be per
formed, though in cnses where the operat ion is imLdmissiLlc, from the nature of the tmnor, 
ovariotomy is a justifiable proceeding, Spencer Wells h:wiug performed the operation in 
nine cases during pregnancy, and in eight with succe!'s; it should, however, be under
taken before the fourth month (Obstet. Svc. l\18., 1H77). When the tumor is small it 
should be left alone. 

T1rn T1rnAntE:\"T OF 0\.ARI,\N D1sEASE.-In the treatment of ornri:m 1lisease, medi
cine is of liulc rnlue and has no direct influence in fllTt:sting- its progress. Jt does good 
only by improving the general condition of the subject. Tlic opcrat,ion of tapping in 
unilocular cy:;1s is, howcYer, often of gre:\t \'alue, and at times c~scntial. Injection of the 
cyst i-. only npplicable to a small cla"-S of case.s. Ornriotomy, in a general way, is tl1e 
only mclical cure. 

John Hunter clearly r<'a.lized the truth of this in 1787, when he said," Jn the early 
stugc of ovarian d1·op~y 1 would almost advise that they should lie removed entirely, if the 
complaint can clearly be nscertained, as they otherwise will certainly kill the patient." 
Ile add .. , howc,·er, tliat "electricity has been serviceable lately in diminishing the pro
gress of the formation of the fluid in a patient lam acquainted with. How far it will be 

;;~~j~;;~":~f~~;~~;~y;~~~i]~fi;~:~'.;,; r;~~:~~1;~;f:i:~~~:;l~:~~~~~~.,:8~·.~I~,~::~~:::{~1;;;~1: 
it should Le performed. 

~;~~~f t~~;~~§~~1f ~:~f~'.~t~1;;~~tf~ 
Keith of Edinl.iurgh 1 Kocberle of Strasburg-, SkOldLerg of Stockholm, an<l Atlee ol 
America, with Hutchinson, and possibly the present writer, lm\·c by :mccesscs fairly 
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O\'Crcome all prejudices, nntl rendered the operntion an e-.talJli~lwd and acceptrd one. 
'Yithout going inlO the details of statisti(.'s which arc now no more IH!l'iied in thi~ lhan in 
other large operations, it may be confidently asserted, that the operation is not placed in 
too farnrnble a light when it i:-i said to be succe~~ful in 2 out of C\'t>ry 3 <·nscs, good, bad, 
and indifforcnt, und in at least 3 out of -1 selected cases. )lr. Spcnct·r 'reUs inform:::. us, 
as the rc!-iult of his unrirnlled experience, that, out of his !)00 ca:'es, 221, or 24·.J per 
cent ., died, and T. Keith lost only 33 out of 200 cases ( 1 Brit. )le<l. Journ.,' June :?ti, 
1875). 

lJa\·ing thus decided that the operation of ornriotomy is justifial>le under some circum
stance:::, and desirable under other~, it may Ue well to consider whn.t those cirC'nmstauccs 
are, under which it should be undertaken, and what are the 1.Je:st ca,,.es adapted for its suc
cessful practice. 

Are :.tll cxnmples of ovarian disease to Le treated by extirpation? if not, which shoulJ. 
be selected, anJ. at what period of the progress of the disease should the op~rntion be pt•r
formecl? 

What cases are to be selected for operation ?-The very statement of tl1is 
question would seem IO imply, t liat the operation of ovariotomy is not suitnble in all car-;es 
of ovarian dil'lear-;e, and tl1at there a re some to which it is quite innpplical>le, since choice 
implies seluction, and, as a corn•equence, ,·ariety, which lends us to consider what are the 
diffCrent forms of ovarian disease? For surgical purposes it is suHicient to di\·icle all case:. 
into tlie simple and compound cysts, the former being composed of one cM·ity only, the 
latter of' many, solid material being almost always present, though rnrying in amount. 

ln the simple or monocystic ontrian tumors when the diagno:;is is clear, other plans of 
treatment than ovariotomy are, doubtless, open to the surgeon, and among the8e the treat
ment by injection of iodiue, whicli in the hands of different men has had ,·ariable SLH'CC8S 
stands foremost. :\I. Boinet says that out of forty-fh·e patients ,snlft:ring from this disease, 
thirty-one wcrf' cured, fh·e had relapses, and nine died. Sir ,T. Simpson performed it in 
about twenty ca!-ic~ with good success, only one ca"-e dying; while Dr. Tyler Smith found 
that out of ten cases in which this practice was followed two only were satisfactory, an<l 
two da~d. Dr. "rest in eight cases had one cured. 

Still, thiH plan of treatment is uncertain; it may cure in exceptional cn;.:.e!", and docs 
not gC'nerally meet with much favor; but in the majority it does no good, and may ~\·en 
be followed by a fatal result. It is applicable only to simple cases of' monocystic disea8e, 
and is quite innpplic:~Lle an<l useless in the multiloculur tumor, and where much sol id growth 
exists. 

A similar ornrian cyst uncomplicated with the development of' smallar cysts within its 
walls, and unassociated with any :solid growth, is unquestionably a somewhat rare affoc
tion. Suclt cysts are, however, occasionally found, and examples ha\·e fallen under my 
own obsl.:!rvation, but tlit'y are not common; the majority of cysts, even those which 
appear to be simple, possessing the remarkable power of reprorJucing othn cysts within 
their walls, and being, as Sir James Paget originally dc~criLed tlwm, proliferous cy~t!. 
The majority of the pure unilocular cy:sts are broad ligament cysts or parornrian, and in 
them n. cure occar-;ionally follows a simple tapping. 

Among the ca .... cs which ha\'e Leen tabulated as monocystic tumors-only nine per cent. 
of the whole number-many doubtless were of the proliforous kind, and in tliese, the 
treatment l.Jy injection is not to be advised. 

The t1·catme11t by iodine injection should, however, always be entertained by the sur
geon in C\ cry ca .... e of apparent monocys1ic O\'arian clisea~e, while the circumstances of each 
indi\·idual case can alone determine what course ought to be taken. 

Of the fibrous or solid tumors of the ovary, little need 1.Je said, as they seldom de,'elot> 
to any size or in tcrfore to any great extent with the patient's comfort, while the expedi
ency or their rcmond has randy to be entertained by tile surgeon. Should they, Liow
e,·c r, become cumbersome by tl1eir size, tbe expediency of their removal must be entcr
taim:d, anJ decided upon as in other caSt!S. 

Jn all other forms of onU'ian disease, in the multilocular or 7>olycystic, composite, a.de
noid, or cy~to-i-:m:omatous, as tliey ham been variously called; in all which arc made up 
of many cysts and of a variable quantity of solid material. such cases forming, indeed, 
the bulk of tltof'e coming under 01.Jserrntion; there is no treatment which appears to he of 
any material bcnefi1, none which seems to have any influence in retarding the growth of 
the dis<'ase, in pnUiating its incon\·eniencc", or a\'erting its encl. The treatment by iodine 
injection is OIJ\·iously inapplicable to them, and there is nothing E>l:se which offers any 
prospect of doing permanent good. The patient must quietly submit to her fate or to the 
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alternative or an operation j and in these bearing" the stamp of incurabili1y upon them," 
the f}UC!-.tion bl'<'Oml'S m•ee~~arily narrowed. 

lly mc·an~ of' the operation of tapping, a patient may obtain relief, which is only tem
porary. \\rithin a brief period, and at uncertain intervals the operation will lwve to be 
ri:pt•are<l, and, by repetition of such mean~, existence may be prolonged, but in the majo
rity of ca;.;cs, thi~ prolong-eel existence is miserable, and the intervals of so-called ease are. 
nt the hcst, uncertain. Tapping is also :u times n fatal operation, in rare instances from 
hemorrhage into the abdomen, but more frequently from acute peritonitis and suppuration 
of the tyst. l\Iy own statistics proYe, that tlwsc causes of d('n.th are 3.)·5 per cent. more 
frequent when lapping has been employed than when the disease hns been allowed to run 
it" ('Our~c. 

lt should be obs('l'\'C'Cl, al~o, that i11 all case~ of tnpping, parietal if not visceral adhe
sio11s arc prone to ta.kc place, and, in 1he analysis of fat:il cast'f; 1 this fact is well dernon
strattd. rn<ler tl1esecircum~tanccs, is tapping to be recommrnclrd in sucl1 cases of' ovarian 
di~eal'c:1s appenr to be fa\·orable examples for the operation of' oniriotomy? 'Vithout douUt, 
in the majority of' casei'i, lappinfr had l>etter not be pel'formecl. For diagnostic purpo::.cs, 
as :l.lrcudy shown, it may be employed with confidence and with good effect, for it is Uetter 
to run the risk of cnm•ing the formation of adhesions and c,·cn of death by the operation 
of tapping-, than to submit a patient to the cl:rngl'l'S of ovm·iotomy when the nature of the 
c:\!'-ll· is not cle:irly under$tood, and the propriety of the rcmond of the growth is sur
rounded with doubt. In ,·cry chronic ca-:es, it may nbo be atlopi<•cl when the tumor is 
maclc up of' one l:irg-e cyst, which mny be a broad ligament cyi't, and therefore curable Uy 
t:ipping, bu1, under other cirrumstance~, it is by no mrans :i.dvisablc to lia\'t' recourse to 
the prattite. :\Ir. r-1penN•r "~ells assures t;s, howe,•er, 1hat the mortality of o,·ariotomy 
is but liule aflCctecl by tappin,g. 

""hen a patient ha~ attained the point at which it is C\'iclent something must be done 
for her relief', the diagnosi;;; of the disease is clear, and there are no points in the case 
contrn-indicating- the <·apital operation of onlriotom_v, it is the safer practice by far to 
operfl.le at once than to lose time, which may be of nilue, or to ri~k l'ausing the formation 
of' nilhl1sion:o., which are always nils, by any rmch temporizing menns ns tapping. For 
cliag-nostic purposes, in terrnin cases, the operation of' parnccnte~is ahduminis is of great 
nilue, a~ ii is in oihcrs in which relief is a ncce:-siry and the operation of O\'n.riotomy is 
i1H•x1wclicnt or iuapplicahle; but, under other cirrumstn.nces, it is a mistake and should Le 
aYoided. 

Are all cases, therefore, of polycystic tumors of the ovary to be 
excised; and, if not, which should be rejected? 1 t has hccn already shown, 1 hat there 
is no hope of doing permanent good ton. patif'nt laboring under !his disl"fl.Se by any special 
tre1ument 1 as there is no remedy which can be trusted to retm·d the growth of the tumor, 
01· 10 arre:::t ils proµ;rcss . Further, there is no operation less than tkit of extirpation, 
whi<:h oftOr::. any pro!:>pect of affording permanent relief, or benefit. Still, there are forms 
of multilocular ovarian disease with which it would l>e lmwise to intcrfCre, and others with 
,,Jiieli it would be <1uitc unju:::tifiable, and among thc~e the cancerous stand pre-eminent; 
and, though there may be diflkulty in forming an exact diagnoi'is as to 1he existence of 

~111~~:,~.r~~1ncJl':·~~'~!t:·o,::~~:~,~~-, l~~1~·~l:~11;lcl~o 0~~:·~~11::~:;1~~~a~ec~1;1\\~~1 ~~;~t11 n.a~~:~f',p;~.~~b~I~~~ 
a.-; my own experience :?,OC'S. there ure no definite local symptom,;; l>y which a solid or semi
:-olitl multilocular cnn('erous onu·ian tumor can l>e di:i~no!:'ed from one of' a benign 
cliaracll'r, ahhoug-li, p1·rhap~, in rare exampl<>s of cancerous Uiscase the gl'neral outlines of 
tlw :?,rowth ai·(' more irregular or nodular. The suspicion of it.;;; c:rnc<'rous m~turc is only 
to he l'Ou;;ed by the g1•11cral cOtH.lition of the patient, and tlie natural history of' the case; 
sin('(' in the canccro11s, thl:'re will be, as a rule1 more emaciittion, wasting, and rapid con-

~~~~~~:,~·;:1!h~l'~i~~ ~~~a~~1eintu~~~r ~1~:~~g;~~,a~:I ~~1;r~:i1:f':~ein'\\1i~ 1;)~~r\1: f~~:~·.se '~11~i1~e ;.'~f~l~~;~ 
~:~~:1·i1i~;~e~~~~ 11~~ ~~·~\~~\~s c~:.'111~t·~f1~;c1 u~-~~·s 0:111~~J~v:1~1~: i~11~.:~::~e c~~n:~~~t~:; t~ ~fi~t\~1<~!~~~~~1~~ 
~:~c~~n~~:fc~~~:~p~~it!~'~;~t:~:1 ~h~11 c;:~~~~-~~s ~~:~1oi1~~,f~~::~!,~~r,b1~u~~;; :~:~~~·n a'~,~~~:~ 5s~~i:. ai~~ 
l1n!o; 1Jee11 said that tl11• c:cdema of the abdominal walls may be looked upon as a useful 

~~~:~~:~~:. ~~:~:1:~.:, .. ~~;r~:::i~;~~;,~~~E::;~J::~~;·;;.ff .~~i:~~:~~~:::·~.~s';;~::~~~~;;::~~~:~;~~:~{;:;;: 
!here lic\S bctn little JouUt as to tlie benign na1ure of tlie di~ca.sc, for the tumors in one 
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case hnd exi;;;ted for ei~ht yc·:u·;;;, in another for twelve. whil<• in n third for at least thirty 
years, and in 1he~c thn•e extreme examples, the thick1w;;;~ of c.edt•matou~ inte~ument O\·er 
tll<' lower part of the abdomen might ha.\e bt'en calculatecl hy inchc~the <.edema. of the 
~kin ~howin~ itself in ,·esiC"ular swellings, Yarying from that of a pea to a. larp;e ~rape. 
The <l'clema W<L1;, indf'e1l, i'O great that in all these cases rnpping in the median line of the 
abdomen, 01· in front, was out of the question, ancl a lateral po-.ition had to he sclcct<'d. 
Jf', howen·r. the or~ans are found to be somewhat fixed and immovnbh-' on a pelvic exnmi
nation in;;;t<'ail of being free and mobile, the probability of th<" p;rowth being of a c:rncerous 
nature is much increMed, for till' disposition to cause intiliration of !he neiglihoring parts 
i;;; :1s common in cancer of the O\'ary as of other parts. Cancer of' the O\•nry i!' also apt to 
in\'oh-c both organg, and from my notes of fourteen examples of' disea~e of both oniries, 
nine were cancerous; and among the cancerous there were only seven ex:~mples, or i3 
p('r rent., in which tlie disea1'c w:i~ single-the law of ;;;ymmNry ht:ing obscn·ed in this 
as in other form;;; of constitutional disea . .,e. Under these <:irc11mstances, a careful pelvic 
f'xaminaLion is:\ matter of' Ruch great importance 1.liat under no condit ions shou ld it be 
omitted, gince by it alone are these points in a hu·~e proportion of cases to be ma.di· out. 

Are all cases of benign multilocular ovarian tumors, then, to be 
excised ?-The answer to this question is not doubtful since the patient mu!'t be left 
alone to bear the inconvenience of the ovarian tumor, and t:ndurc the li\·ing death of its 
matured 1niscrics and die, worn out and exhausted by the prolon:;rcd suffering produced by 
its prr~ence; or, al some time in the progress of the disease, run 1he ri"'k of the capital 
op<'n\lion and submit to o,·ariotomy. 

to 1:1~:~:~,;~~C(~~~l i:~t~7,p~~~~~~~: ~~·1i~l p~:i~'~le~f t~1~~~'t~~::k g~~1w~~:~"~1,:';~~~\111 1~~.-:\~;~s~~a~!: 
discac:r, aud inquire, what are tlie chances of li fo for a patient who is left alone ?-how 
Jong- may lift.> be prolonged undl."r fa"orable circumslnnces? and, what is the a\•erage period 
in wliith O\-arian di-.e~L';;;c runs its course? 

In di~CU$Sin~ thc.-:c points, it is needless to quote numerous authorities. a.:; all arc 
tol<'rably a~rccd that the ave rage durntion of lifo or tho.-:c who arc the subjects of ovarian 

~ ~:~~o;:\,~,.11i1~~ ~~~~Ii;~~~~·~ ~~~ 11~:~~~ ~,~11~u~:.!.:~ ,~:1~~~~,~~I t ;~~ ~'~>~~i~Jl;e 11~~:o~e 1 ~1;~:r~~·;·:r~~ 
exceptional. ]11 my own case;;; 7.j per cent. ran thl"ir course within two yea.rs. 

"Tak in~ C\'Cryt liing into consideration/' ~:\ys Dr. r.r:1ily H ewitt, in his arlmimbl(· work 
on the dii:-cnst•s of women, "we shall not be f'ar wron~ in drawinp: from the puh\i'1lwd cases 
of Dr. Ll•C :rnd 1\lr. Stafford J ... ee the conclusion that tl1e probable dur:nion of' a cac:e of 
O\'arian dis<'a.c:e of progre!S$irn character is, in 85 or !'JO per <'en!. of the cases, two or at 
the most three )'('tll'S; of the :ipparcntly 'stationary/ or chronic cast:,:, the progress is 

~~~;-~i1~:~vo~j::~! .. <·fi:~,1~\:::.s:~~~~1 \~~s~~tt:111~\lc:~s~~~ ti:~:~~!~":~~ :::.1i;e:~~n~~~~ ~~ ::1~r~::~~o c~'~:~~ 
l1t'li1re us for ckci~ion i .. , Does this case belong to the fortunate seri(•8'1 the lO 01· L) in the 
1110? or is it one of the 90 wlio must die in the course of' two or three years if unrelieved?" 
To 1he sur71•on 1 however, this que,:tion is not of so much importanc·•, for it is not till the 
hunor has becomC' by it!'\ growth so large as to raise the question of operative interference 
I hat the a.mwer has to be given, and at such a stage of the disease this becomes of little 
\·:Liue. 

I Ja,·ing- thus clrar idC'as on such an important point, we may ask oursch·es at what 
1wriod of th(• tumor's ~row th should the operation of O\·ariotomy be entertained? I ham 
uo lit-!'ilation in answering this question, as tile opcmtion should not be cnterh1 ined when 
thl' rumor is small, and caui'iing little or no meclianical incon\'enience, or, when the patient 
is in ~ound hcaltlt and well able lo perform all the duties of lif'l' or enjoy its plea-:ures. 
Ornriotomy should not be thought of when the patient'!-! gent"ral condition of health is 
,·ery bad or tlic powers feeble; when there is evidence of dil:>Case in any other organ than 
the ornry, and it is tolernlJly evident tltat the powers of li fo are unable to withstand the 
i;;hotk of' opera1ion, or incapable of rendering the needful reparativc assistance for the 
rcco\"Cry of the case. 1t is no more to be entertained under thc.-:e circumstances than 
would :rny oth<' r capit:il operarion; since the principles which guide the surgeon in the 
ordinary conduct or his ca;;;es. and which should scrupulously be adhered to in the proc
tice of all operations, arc applicable to o,·nrian di~wase. 

lt i:; tru<' that a surgeon is sometimes led to perform an operation in neglected hernia, 

~~~i::~~nc~t~~p~~~n°:r a~:~~~:~a~~~;e~i~1rg d::e·~~~.::e~~~~;:~ 1~f~' t;:~ t:~~t~~~~t~;: 1:~t ~\~~~~1de~;t1~ 1~: 
certain, although the probability of sa,·ing lifo is almost nil. Still, it is in exceptional 



ON OVARIOTOMY. 703 

examples of discnc:.e or injury that such operations are pC'rformec1 1 nncl only when there is 
n possibility of' succt·:;:s being obtained by an operation, and nont~ without. Lnder like 
circumst:rnct•s1 a surgeon m:\y be called upon to perform o,·ariotomy; when a patient is 
e,·idently being worn out by the disease, :rnd by it alone; when life's tortures are e'·i
dcntly becoming unbearable, and death can be calmly looked at and ev(·n wished for; 
wht'n thl·rt· i~ e,·en a bare possibility that, on the rcmontl of the local di:-cnse which is 
clearly destroyiug life, the powers of the patient may rally, nnd that at any rate rrlief to 
the sufferiug will be secured; under such conditions, an operntiou may he nilmi1'sible. 
\\'ith the l\id of chloroform , the operation is rendered pa.inlc~s, and it is certainly true that 
the after-pains :1r(', as a rt1l<', marvelously little, for J have hcfml patients fr('(1uently say, 
that the pains afler the opt>ra1ion are not se,·ere. l"nder ccrtn.in ci rcumRtanccs, tOn'ie
quently, the "urgcon may Le justified in perfonnin~ ontrio1omy with the object of giving 
relief, and when only n I.Jn.rt' pol"sibility exists of doing morl', ill the same way that he may 
be justified in doing any ot her operation, with the same obje('t and a like slcn<ll•r hope. 

'\'hen evidence or e \·en n. suspicion exists that the condi1ion of the patient is due to 
some di:-organizinl! chnnge in the cyst itself, or some suppumtion. the operation sboulcl Le 
liastPned . To wait. is to allow the patient lO die, for any improvement in the general 
condition is impos~ihle so long as the local <'a.use of the "yrnptom" remains. The exist
ence of an iuHanwd or 1'uppurating ovarian cy::t ou::i;ht to be an argum('nt for the ~urg-eon 
to operate ratl1cr than the rc\·enw. This conditinn ~hould he> su~p<•ctcil when tixed local 
pain or tcntlcrne:::~, eon ... titutional disrnrbanee, foqJr, a quick pul~e, and a permanently 
high temperature are founfl; wht:n, in fact 1 the g-cnera\ condition of the patient is such as 
to sat isfy the Rllr$?COn that some local source of" irritation cxi.i;;t;;. 

I Imm hithc•rro briefly explained when the operation i.i;; not to be undertaken, :ind 
shown when it may perhaps be justifiable in extreme ca~cs, but the surgeon should watch 
liim,.clf carefully in such desperate cases, and not be lNl lo undt'rlakl• it without. much 
anxious thought and earnest eon,.ideration, since operations undertaken wi1h no reason
able pro"pect of success {l.re plainly unju"tifiable, un,;cientific, anti inhumane-they de
grade the surgl'On and injure the proles~ion. The public derins no benefit from the 
experinwnt, :Lnd 1he char:l.Cler of 01:w:rntive surgery necessarily snfl~rs. Jt is well, there
fore, to bear in mind the sarcasm of Cru,·eilliier, that'' even succ·css docs not always ju.-i
ti(r rash enterprises." 

To rNurn to our originnl point, let us inquire into the cirrtlln.;;tanres und1•r wliich the 
operation of ornriotomy ~hould he performed in the mnjorit y of ca...;cs, and, after what lias 
been written, 1lie anSW('I' to this question can lta.nlly bP regarded as diHicult. For, if the 
rc·asons already gi,·en for the reject ion of 1lie opc>ration are 10 be regarded as correct, it is 
tolerably clear, that it is to be thought of only when thl• tumor hils1 by its size, become so 
cumLt•r1'ome a~ to in te rfere with the comfort and curtai l the powc1· of the patient to per
form the dmies and enjoy the pleasures of her ordinary cxi:'Lencc; when the general 
health has become :\lfoctcd, and the local etfocts of 1he discuse arc distre~sing; under these 
circumstances, and thl'Se alone, the question of' operation is to be considered, and, if per
missible, to Le undertaken. 

Electrolysis .-If recent experience, howcrnr, is to be tru'\ted, there is good rea;;;on to 
belie,·e th:it the trN1tment by electrolysis is of ,·:lluc, for in,,tancc" of it,:; succ<'~S ha,·c· been 
published by Dr. FicLer, of Yicnna, and Dr. Scmeletler ('New York l\Iccl. Journ.,' June, 
1~76). A weak voltaic cmTCllt was used by both doctors, and the needle attaclwd to the 
positi,·e pole was introduct'd inlO the tumor, whilst tht> other pole was applied to the skin 
with n sponge or metallic electrode. This trc:itmcnt was cmployl•d daily from fh'e to ten 
minutes, an<l curc:-i were eflCcted by from firn to twelve weeks of treatment. 
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he.st to raise tlw stnndard of health by a.II those general l1ygirnir nnd otlwr inAuences 
which :lre well known to act beneficially, such ns good air, simple muritious diet, a fair 
amount of stimulant", nnd the ndminislration of some tonic. LPt the p:11ient take exer
ci"'c when she can without pain, and be careful that it is kept within the limits of fatigue, 
that it be taken on le,·el ground, and that no shaking or !l trainin;? be on any :iceount allowed; 
and, when she ii' at rest, the halt-reclining position ought to he u:;ually u .... sumed. For a 
day or two before the operation, howe,·er, exercise, c,·cn when po:-siblc, is not to be ad
vi~ed, as quiet and rcpm:e are then of some e!'~e ntial ~ervicc. 
A~ a tonic medicine. iron appears to be of r('a) HTHI imporrnut \'nine, having apparently 

an influcnc« for ~ood wl1ich other tonicll do not pos:;ci::.s. l t is no more u~<.·t'ul, howev~r, 
bcfon· the operation of' ovariotomy 1hn.n any otht·1· capital opel'ntion, though it is as good, 
and I hrwe ol't1•n thought that in ho:::pital practice wounds are le:-<s prone to inflame, and 
eryl'ipelatous :tfll.!Clio11s arn \c;-;s common un<ll'r the infiuc•ncc of tlii s medic ine th:rn wht'n 
no such preliminary tre:itmcnL hn.s been :u.Ioptecl. In peritoneal opcn\tions1 this point is 
of primary importance, and, as n. consequence , the adoption of this practice should be 
rcromnH'tHk<i. Tl1e form of il'on 1 prcf<•r is tlte tincrnre of' the pt·rcliloride, twenty drops 
of which, combined with a like quantity of spirits of chloroform or of syrup of lemons or 
tolu in w:itcr, forminp; a plca~ant draught. 

Tlie bowels of the patient should be g!•ntly opt"ned two days pre\·iou::;ly l>y ~uch a mild 
aperi1·11t as ca-;1or oil, or a dnwght composPd of ten p;raini"i of rhub:u·b and twenly of :;ul
phate of potai:;h in some aromatic water, and, on the morning of opcralion, the large 
intestine should be washed out with a warm water enema, but 1101hinµ: like powerful pur
p;aLion ;;hould be allowed under :.my con~ideration. C'nrt• ~hou ld nL•o he olJ;;.ernd that Ilic 
catamenial period ha!<i pa:;scd for at lea,;t a wel'k pn•Yiou.;; to llw operation, a,. all O\'l.\rian 
excitement il' nece::-~arily injurious at such a time, and should lw :woided. I ha Ye known 
cni::<.·~ of OYnriotomy, however, undertaken without any consid<.•ration of this point, and 
bclie\·t· that under such eircumstanct>s an untowal'd l'Cl'ult i~ to be expecl<.•11. 

ln hospital prnclice the patient should ns much as po.•sihle be isolated frorn nil olhns 
and kepl in a prin~te room in which good n~ntil:ition ('Xi"ti::: a special nmse should also 
Uc ,.;.ct·ured, who is not. only entirely tru5two1·1hy, hut und<•rst:11Hls how to u::;e a female 
cathelC'r. Jn pl'ivntc pra('tiee the patient's own house is the best for the operation, :rnd 
countl'y patient s i:;hoidd not be bron:zht into town 1mleg!'l an urgC'nt necessity exi~ls ; a~ 
1here is little doubt that the aunosplwre of a hq.~e city is not !'O conducive to the mpid 
rC:'paration of :t wound as fresh country air. Jn n1Jtlon1inn.l smgf'r_y, this influence for good 
is of' great ,·aiu<•, and should not be thrown away unll'~~ from lll'ce:-<Rity. 

'l'hC' gurgeon who i~ to operate as well as l1is :u;si!:'tant should not allow themselves, for 
a few days hcforc the operation, to visit the post-mo1·1em 01· di :;sccting- room, nor shonlcl 
they handle any morbid preparations. Erysipclatou:; :dfoc1io11s and a.II eomagious clisea<;cg 
should ah-o be shunned as mueh as po:.:siblc; indeed, tltc smne rules wliieh nre ohsernrl 
hy tlic• careful obl'te1rie pr:wtitioner are neccs~ary to tlic !'urgeon who m11h.•1·tnkcs tl1e ope
ration tlf O\'ariotomy; ::;inn the ~antt· sulirle poi:-<on~ which ar<· 1·1•cognized hy all to he 
hurtful to the puerp<.'ral woman, n.ct with equal fore<' upon th<• $11hjccL of' ovarian disea.c:e, 
wlu .. ·n t'Ubmitted to O\'ariotomy, and, a;: a con,oequent.'C', i;houlcl lie ,.lmliou.;Jy arnided. 1t 
follow!", thercfon·, a" reg:11·d,- the looker,.-on at an Opl'ration, and all who may come in 
contact with the patient, that none who may Lring infectiou..:; or conta~iou."l di:-ceal!'e 8-houl<l 
on nny account bl' atlmittC'd. Tl1c physician who i.-; :1.llendiug a l':l:-<e of puerperal f'en·r 
jg loohd upon as n pO:-<!'ible poisoner a;: fa r a~ com·ern" the puerperal \\'oman. The medi
cal :tl!Pndanl of a :-<carlet fo\·er ca;;e, of ery:-<ipclal", 01· othl·1· rontagious di:;<.•ast•, !"hould be 
l't'!mrd<•rl in tl1c :::ame light in tlte presence of an O\':triotomy operation, and be excluded. 
1Ie11('e, in ho:.pital practice, gr<'at care is needed to cxclulle all :-;uch po,.sible means of 
injury ll$ haw~ been l11·ietly cnumernit:d. 

I need hardly allude to the necc;:sity of all bed and l><·dding, blanht:., sheets, and 
J1ang:i11 ;:r,,- being perfoctly fre.:.;Ji; all sponges being new, soft , well clean:;ed, scalded, and 
fr<.·e from i::oap and grit i of' flannel. when wanted, being fre~h, and having been preYiOllsly 
wdl wa-;hcd in warm water; and C\'cry instrument to be employed b<•ing: sc:rupulou!!-ly 
clcmL The liands of the operator should likewise bl' thoronghly cleani::ed from soap just 
pre\·iou~ to th<' operntio11, and be well warmed, for manipulation with a cold hand cannot 
but pro,·c injuriou'.i to au exposed peritoneum. Dr. P1·:i,..Jee considers this fear of irrita
tion from tile handling of the inteslincs anti peritoneul nwmhrane to be :-<o grent that he 

t~:'.:',1~:~~;":::;~\E;~Jg~;":~rir~~~:~~:,;;,~~~,~,"1:.~~~, J~.::~:::~·:I '"{·~:::· ~~.~:i:~~dh~w:~~~: 
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The temperature of the room in which the operation is performed.-

f,~:~~,:~:i~g;~:~:~::~~tr~~.:.~~~\~~~~:~u:~::~~~;::~:£~:!:.~e~~::~:::~:.~,1~1;:;~:~~i:~:i:::'~~ 
Stl':.11n, \\hile " 'cllR nncl otlicrs make no such rule. Sp<•akin:? from my own cxp<>rit•nct•. I 
ha,·e no foith in the adoption of ~uch a practice. I would Im,·<• the room hcate<l to a 
comforlahle t<>mpt•raturc, 6:) degn·cs being amply "ufficit•nt, Rinf(' a :?rea1<·r ht•at acts aR a 
powerful depn':.-=.;ant upon the patient, and 1·an do no :rood. A warm room with gootl 
nntilation is what [ ulways seek in prethencc to a. hot one, with clo .... cnes.:; . A cold damp 
room undn all circurmuances is to be condem1wcl. 

The position of the patient.-The horizontal pol'ition i:;; that which paticnB 
sufforing trom ovarian di.<;en:-c can rarely a~;;;urne, and when the tumor is so large aR to 
require ovariotomy, thii; bccom('s almost impOSt">iblL·. As a con~<>quencc, lhe half-reclinin::r 
position is the lllO!'I comfortable few !he patient and conveuiL•Jlt for tlie opt•rating s11 rgeo11. 
lt is the posture I Jia,e invn.rialily adopted iu tlie Ca'-'<'8 whic·h have folll'll into m.v liand."', 
and 1 know of no good rc·a~on why it should be chang;Pcl. Home op('rntors li :we ('mployt•tl 
the sitt ing posture in prefncnce to any other, o n :1ccount of till' liu·ili1y with which !lie 
tumor CHI\ bt• remon,•li 1l1rrn1gh the abdominal incision, am! al~o on account of 1!1e adnm
tagt's it giveR in preventing the escape of the o\·arian C)'t">l-<'Onlents into tl1e al)dominal 
cavity. i\Ir. Hutchinson, for the ::::ime reairnn, prc!Crs !h(' patient to be tunwd partially 011 

her side, but both these postures are not only inconn:nient 10 theopern.tor, bu1 haxeother 
real objections which forbid their r<>commendation. The chief ohji·t:tion is deri,·ed from 
the fact, tliat the ~'lme law of g-rn,·ity which f\Cts upon the tumor and i1~ contents, facili
tating i1s CS<'Hpe from the ahdomina.1 cavity, and allowin~ it 10 tumltlc out when 1\w 
incision is ma.de, act~ as powerfully upon the abdominal vi~ccra, and thus the disposi1io11 
which always exis1s for the intestines to escape tlirou~h the abdominal section i:S greatly 
incrl'a:.icd 1 and the danger of exC('SS of manipulation of tl1e:-ol:' parl!li much ng~rurnted; tlu.: 
dittkulties of the operation, moreo,·cr, are increa::cd. 'flit> tumor also may fall out too 
rapidly, and, by causing a too sudden anti unexpeetcd strain upon the pcdiclc, a se,·erc 
and perhaps fatal rupture of some important part may follow. ThiR f'\'il is no 8ligl1t 01w, 
and, a!li an argumt"nt aga inst th~ practice, is of some foree. Upon tlw whole, 1!1e a<han
tages imid to be gained by the side pcisturc are tlius counterbalanced, a11tl, as 1 thiuk. more 
tl1nn counterbalanced by disadvantages. 

The linll'-sitting or Sl!mi-rccumbent position affords all the nth:rntagl'~ which htwe been 
rlaimed for 1hc o ther postmes to which I lnwe alluded, without tlici1· t:\'i ls; for in it tlie 
tumor can readily lie removed from !he alldominal caviiy, and with i1s ffoid con!ent,; 
can without clillicully be pre,·ented from passing into thp pcriioncal There is ali<o 
abundant room for e,·rry m:rnipulntive act that can tw r('(\ttin•d. 

The administration of an::esthetics in the operation and local an::es
thesia.-Among tile mauy incidental ad,-:rntage,; wliit:l1 1lu• i11t .. 0Juetion of una:-.;theti1·<;; 
has afforded beyond tlwt of relieving pain, few ar(' g-rt.·atcr than that of obvia1i11g hurry, 
a point of critical importance in o\·ariotomy; and then• can he little t.loubt 1 that the suc
cess of the operation has thus been greatly influencctl by their ust:. 

It i:s true tlwt operations for the remornl of an O\'arian t11mor were undertaken before 
the introduction of any anxs-thetic, but we all know how fatal were 1heir results, and 
exceptional wa~ a rccon•ry. Those who had an opportunity of witne:.-:.-ing the pcrform
anre of' an operation undn such unfavorable circum--tanccs c·an hardly wonder that =.;o 
many patients .:iuccmnbed to lhe prnctice1 although Llwy might ltl• surprised that :my wt•rc 
found to con"alcsce. To Sl'e a patient writhing under the agonies of an :1bdominal ~t'c-

~1i~1~1d:·i::i~l111i~1u~ll11e t~b1~~~1:1~ 1 ~1· 1~i~a~~~~~;g:~~1~-~"~:~111:,;:·ii\~1 11 11~r::~11;ic::~1:·~rt~o'\~:~~~~e11::~1 ~~~17t~~e~:; 
growth, was almost sufficient to make any profosliional s1wctator decide th:~t such an ope
mtion was really unjustifiable. 

llow, in "'uc li a Ca.<;e, was it possible for a surgeon to be quiet in all his movenwnis, 

~~~tf ~~!~~~;~~~~~~~f~\~f~1i~~Bi 
4J 
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ipula.ting, and thoughtful attention to e,·ery detail are abs;olutcly c~~ential to ~uccc~s, the 
safety of the patient must depend upon lier quietnes;; and pae'~in•nc,;;.s under the surgeon's 
treatment. 

l'nclcr the<:c circum:;tance;, the value of some amcsthetic cannot be too highly praised, 
for the patient by it is not only rendered insensible to pa.in, but her perfect 'tuiescence is 
guaranteed, and hi:ir passi\'Cness under the hands of the operating surgeon completely 
insured. 

The vomiting that occasionally follows the use of an anre~thetic is th(> only argument 
against its use, but it is an evil which muiit be endured for a po«iti,·e good. By the use 
of the nitrous oxide gas followed up by ether, or of the chloroform mixture, of alcohol 
one part, ch loroform two, and ether three parts, as recommt•ndcd by the Chloroform Com
mittee of the J\Icd.-Chir. Society, this vomiting is cer tainly less common than after the 
use of' ch loroform :done, and :\.Sa general anrt'sthetic it should he employed. Keith pref'ers 
etht>r, and '\Velis the hichloride of methylenr for the same reMon. 

Extent of the incision into the abdominal parietes.-The tc-mperature of 
the room, the posit:on of' tlie pntient, and the propril'ly of' the administration of chloro
form ha,·ing receive 1 our allention, the operation itself' next claims consiclt:ra1ion 1 and the 
fir:::.t thought naturally is ns to the extent of abdominal incision r(•quired, as there is still 
a. want of' unanimity in the practice of different surgeons upon this point. 

Before commencing, the can·ful surgeon will see that the bladder has been emptied by 
menns of a catheter: the linen of' the patient well drawn up out of harm'.s way and free 
from the chance of' be<'oming soiled by the u;;e of waterproofing; the limbs of the patient 
wl'il protected and kf.pt warm by a pair of drawers, and co,·ered by a clean sheet, either 
with or without a blanket. lie should see also that all his a..".:iist:rnts are carefully arranged, 
and special duties a..-=sigm•d to each . and that en:ry instrument that may be require<l is 
clean and nigh at hand. I le may then proceed to make his inci~ion, the patient ha,·ing 
bren brought completely under the influence of an anre~thetic; though previou,..ly he should 
detrrminc as to its length. From )fr. " ralne, Sir J. Simpson, and Dr. Clay's practice 
it might be argued that the long incision should always be adopted, since their succe~s has 
been great, and in their praNice the long incision has been inrnriably employed. From 
the practice of Dr. ]{cith, l\Ir. Spencer 'Velis, and otlH·rs, the shor t inci.sion would appear 
to be the better, for their success lrns at least been as goocl as that of Dr. Clay and others, 
and as a rule the sho1't incision lias been the one selected. 1 regard 1he truth tts between 
the two extremes. 'Vhen tile tumor can be removed with facility by meani\ of a short 
incision, n. long one is clearly not required; anti, when the tumor is mo11ocrtic or nearly 
so nnd free from abdominal adliesions, it may be so remove11. Bui wlwn the tumor is 
large and scm i-so\i(l 1 or, whrn adhesions exist which cannot be readily broken clown by 
the employment of' g('ntle traction upon the growth, it is the best pr:ictice, doubtle~s, to 
make a long incision; as by so doing the rC'monil of the growth is much facilitated, the 
cam•es of its abdominal retention and tl1e connc<'tion of' the adlu:sions are satisfactorily 
asct1 rlained, and, H!'; a con~cqucnce, can be dealt with with gr<.•ater safely. 

i\ly own practice ha..q hitherto been influenced by such a conviction; and I haxe in all 
ens.ts commenced the 01wration by making a short abdominal inci~ion, and, in many, han 
been enabled to remove the tumor without further troulJlc. But in certain examples in 
which difficulties appeared, and in which it was clear that adhesions existed, for the 
breaking down of which some force would h:we been r(.'(p1ircd, and some working in the 
dark called for, 1 have b<'cn induced to increase lhe leng1h of' tlw wound upwards, even 
for an inch or two heyond the umbilicus, regarding such an incrca.<;c of the incision as 

~~;.i \1~~~0~~1~1'.~~o~~ ~f.n; ::n 1;~;~~~'~:·l\1,J10;11~11:vi~1~1~~c:~t~;; 11v~o~~:~~' ~p1~11c~1·:~~b~i~~1 i\\'~~n 0:.h~·i~,~~~:~ 
a.dhesions which have detained the growth. 

I ha,·c never :Seen any evil effects from the long incision when made under the circum
stances 1 have just indicated, Out have, Ucyond doubt, seen the bad resultl< of ;in oppo~i t e 

!~~:~l~:1~1~ 1 aot~n~~~:e~~~:n ~:~l~i1c~r l ~~s t~~~~1~1~1c\1i1.~~~! ti ~11t~11f'r~~!1~ 1~t1 !>t a~c1~~~11~.~·1e ~· ~~1~~:r:~r:~~I~ 
nections. 

Tl~e incision should_ also always be made sufficiently low. If too high, considerahle 

: ~::~~1:,11tli~1'~~er~~e "~~f1c1~1~:0 °ie t~11~, ,:.~111~:1~. m l!1·~1 i~1 :~~~~c~~o~r;~1~-il\~.~~!0 i ~~~~~~l::s~ '~n~ i ~11~0~1:~ 
be a.voided. " 'hen the lower end of the wound is too high up, this traction of the par~s 
becomes unavoidable; by exten<ling the incision downwards toward;; the pubes to a point 
corresponding to the upper part of the healthy uterus or about one inch above the pubes, 
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this evil can be pre,·ented, and, consequently, the practice 1 h:n-e ju~t ndvi:;:ed should 
inYariably br adopted. 

On. tapping tl~. e cyst.-The cyst, h_aYing- btrn expo~efl, 011µ-ht to be tapped, an<l 
for tl11s purpoae the rn~lrument rcprrscntcd rn Fig. ·W7. n"i made f'or me by Mr. ::\Iillikin. 

Fio. 407. 

Trocnrandcanu\aforta.pp!ugwlthmovalih'forcl'p8 

in 1864, is the one I prefer. It includes not only n lrocar nnd cnnula but n vuli::ellum 

r:·~~~~i:,\:!~;~~~~::rl~~ 1i~:~:~~;::;~~1;d~~:.b~~,:;g t~~ .. ~~ .. ':e~:;·~~ ~~~kr:','..~~':i~~; ':~:~~ :\:~ 
When the cyst has been emptied and is of a simple naturr, i1s remo,·al, unless adhesions 

;~~~:: ~:~ :E.:~~~~~~i~;;:::,~~2,~:;:.1i·~~,~:~,:~~'\:~{~\;~,; ~r~~:,:,!:,~,~~::.~::::~r ,~::' ::E\~;~?·~ ;; 
interior, the orifice of' the opening into the cyst at the .:mme time bciug IH'ld well open and 
forward IJy forceps (Fig. JOH) adapted for the purpo:<!.!. By the .... c means, the most com-

F10. -:108. 

N6h1trm'scy8tforc('p8. 

pound cyst may be broken down and removed. ' Vlll'n the cy8t j3 so aflherent lo the 
abdominal parietes a~ to render it difficult for the surgeon to distinguish the cyst-,,·all 
itsdf from the parietal layer of prritoncum, the plan adopted by i\lr. Spt'ncer \Yell:=;, of 
emptying the cyst ancl seizing its posterior or upprr wall from within by forceps :tnd 
invertin~ it, i.11 a good one, the cyst then peeling off on ,!!OOd trartion being made. 

On adh esions a n d their treatment.-When the incision throu:;:d1 the nbdominal 
walls has been made, and the smooth glistening surfare of tht' \'i~ceral peritoneal covering 
of the tumor reco:.n1ized, the surgeon may be satii-fied that the abdominal caxity has been 
fairly opened and the tumor exposed; and, when the ovarian cy;;t on each re ... piratory act 
is seen to move freely within the abdomen, there is a ~trong probJ\bili1y, if not cer1ainty, 
that the tumor is free, and the complication of adhesion i,,:. not likely to be sc,·ere; for, 
when the tumor is fixed to the abdominal wa.lls, thi~ mobility of the cy~t is not present; 
and fibrous or fibro-cystic tumors of the oniry or uteru.s ui::ually ha\·e n fleshy or mu!'cular 
appearance. It wi ll be well, therefore, to consider how the11c adhesions are to be treated. 

They may present themseh·cs on the completion of' the ab rlominnl incision in two form:; . 
Firstl!J, as forming a complete and compact union betwpen the peritoneal covering of' the 
cyst nucl tile nbclominal pel'itoneum; secondly, as loose and Jibl'ous connective bands; and 
tltirrlly, as ,·isceral adhesionc::. 

When a firm and compact un ion ex ists between the cyst and the abdominal peritoneal 
membrane, the surgeon will l1a,·e Jost his ch ief gu ide as to 1he depth of' his abdominal 
section, nncl, under these circumstances he may experience some difficulty in deciding 
whether the abdominal cavity has been opened or not i he must consequently be care!'ul 
in his procedure, for he is not far from the possibility of perpetratin~ a fau1l error-the 
separation of the parietal pt!ritoneum from its muscular connections; but this error, how-
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ever, can b<' :woid('d by mPrely extending the abdominal }n{'i~ion 11pwnrd~. until the 
tli!-itinct line of separation bc1wef'n the cyst-wall and 1he ahdominal pcrilOnt:'al mt'mbrane 
is dearly SC('ll. The next step ol' the opcratiou con,.ists in the brPaking do'\ n of aclhe~ion,., 
which may be done by the cart:f'ul introduction of the fing(·r bcL\\t·en the cy!'t-wa\l-, aud 
the parietal layer of peritoneum. And here :some force j ., perlhtly ju~tifiabll', for if the 
adhe~ions :ire tonfincd to the abdominal parieH·s and <·nn be 1orn through, th<•re is rardy 
much sub~t·qut•nt dnnger to be apprcl1ended. Extremt• cnrc, howcvl'r, is required at this 
singe of the operation. The surg1·on r.:hould, by the introduction of his finger, make out 
II e extent of tl1e adliesions and lt'f:.t tlu:ir strength. If tlicy should he found numerous 
:md too firm for f:.l'J'ara1 ion 1 the operationi at this srnge, had better be nbandon('d and the 
wound closed; 01·, :--houl<l many ,·iscernl adhesions of a firm chnracln bP pref:.cnt, it would 
be Wt!ll to follow the l"lllllC p1ac1ict, HS the latler arc much more dang-crou.s than those 
merely at1ad1NI to 1l1e nbdominal w~dl~. 11 is, indeed. cliHicult. if nol impol":-ible, to 

~\~:c~il~i~g;:\~11 i~~n;;1~~1~1So!~~~ga~~111~~~~:.~~t~~1t ~~~~ntb~;u~!1i:~:~~1te:;1 ~~ :~c:~~~:~;~: ,~:·~1\11\~.j11~l\'i~ 
careful study or reported cases and exp~rience alo1w, will enable him to decide wi1h C('l'

t:ii111y upon tl1 esc points. Yet, as a broad l'Ulc it may Uc asaertcd, tlmt while parietal 
adhesions may be fear!ef:.sly tn·atf'd when they ca.n be divicl<'d, tliose connecting the cyst 
with tlic vil"ct•ra and the pc\\'iil should always be regarded \\i~h alarm; and that the 
:nnounl of force permisilible in the treatment of 1lie former cla~s of cases would be quite 
inexcuf:.alile when 1he viseera are concerned. " 'ells's method of emptying the parent cyst, 
pa~sing oue hand into it s intl'rior, grru:ping its back and inverting it, 1he back part of the 
cyst being withdrawn through the opening made in its front, is an excellent one. 

The fear of hemorrhage from the lncerated aclhe~ions should alwaya be pref:.ent to the 
surgeon, and the torn surface ~hould be carefully examined with a ,·iew to the arrest of 
any bleeding. 

Omcntal i1dhesions should be particularly examined with care and torn through with 
1·aution 1 for they are ,·cry vascular and cannot be treated wi1h too much considf'>ration. 
,\s a rule, thl'y i:hould Le divided and secured with a fine ligature of silk or carbolized 

catgut. Their forcilJle separation is 

;: 

FIO. 409. always bad. Spencer ·Wells's forceps 
(Fi~. 409) for holding the omentum 

~ 50 whilst the surge·o.n secures tlieve~sels 
~ ::::- is i1waluable. Firm bnncl-like adhe-

' A . o ~···~2 ~i~~1ss ~t~a~~ s;;;,:t,:~;;~: ~~~;t~~· cu~~~-

0 and the knot lefL in. 
"'hen !he in c 1 ~ion has been ma.de. 

Omental clamp forceps. and no C\'idenre that adhesions exist 
between the cyst a.nd the internal 

abdominal walls, it appears to be an unnecesrnry practice for the operator to in1roduce his 
I and into the abdominal cavity witl1 the view of learning whether they exist or not. 
Adhesions in front must necessarily be broken clown, which can generally be effCctecl by 
1\ie finl!cr of the operntor introduced at the margin of the wound; and, as the cyst empties, 
thef:.e adlwsions are necessarily brought forward, but when they do not exis1, the pf'ri
loncum escapes even the touch of the hands of th(' oprrator. ln complicated and excep
tional examples of this opt-ration it is clt•ar, that 1his prnctice cannot l.Je followed, but in 

~~:~:~'f1~·~0 °;~~111~:·ric1~:1 ~ 1 1~~!:~~et~;.e~ l1iits i!c~~fcs~ ~~~l~~·~~le,~elt ~~r;,~:J, ~;~~Y~~:t:~h:~~ ;~:;~~ 
toneum was tom·llt'd only by the knifo and nee<lle. 

The treatment o'f t"he pedicle.-lf there be one thing more tlrnn another in 

;~~· s::~::.~~tf ;~o~:~ r;l~~~·~·;n 1"~:1i~~~~:se~~s t :1~: ~~1~1:1 ~~:.~~~ t ~! t~~~.~,~~~~: 1 ~~~1 ~I~~· ~1\1 ~1 :~;11ii;il~; 
of mclhods is mo~t confi1sing. Jn France, l\faisonneuve twislt'd ofl llie cyst 1.Jy continued 
torsion, len\'ing the pedicle to fall back into the abdomen ; whilst 1\Claton pn·forrccl to 
fix the peclicle externnlly, and secure it lJy means of a. common clamp. In Germany, 
Jilartin and Lan~enlwck cut 1hroug-h the peritoneal co,·ering of' the pedicle by a circular 
incision, cut off the tumor, tied e:ieli \·essel sepnrately, and fixt>d tlw pedicle 10 the wall!~ 
of the abdomen by mf':ms of a double ligature. Dr. C. Clay faste1wd the pedicle by a 
double ligature, cut. off the tumor, and, having allowe<l the pediclc to drop 1.mckwards into 
the pd\'is, brought tl.e t-nd:$ of his liga.turt:s out through the lower ends of the incision. 
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Dt'. Tyl<'r Smith ad\"i.;;ed the sn.me treatment of the petlicle as Dr. C lay, bin differed from 
him in tht• important re:-ipcct of dropping both pe<licle and ligatures, which are cut off 
clo~e1 i1110 the pcld-.; t!I(' wound should 
1hen be clo:-ed. )fr. S. Wells prefers to :FJG •. no. 
fix the pedil'le t•xternally b.r means of a 
cla.mp (Fig. 110), and Dr. T. Keith has 
adopted the fl.rum· pr:wtice, although re
cent exp<'ricnce has sati::-fied him of tlie 
Yalne of t.hc actual cautery as employed 
by .i\lr. B. Brown and SkOlbcrg. who 
diYided it by the actual cautcry, and al
lowed it lo drop back into the pelvis. 
AllC'e of Anwrica employs the Ccraseur. 
Jn my own practice, I have not adopted 
om• nniti.mn method, havi ng been influ-
cnc.:cd in my d(_•ci~ion by t he special pecu- Speacer Wells's clamp 
li:1riti es of t:uch case. 

Jf we rl'fCr to the rce.ult;; of the pra<' ti ce of llifferl'nt openttoi·;;, who li:we been in the 
habit of adopting- Llie \·ariou.;; p\;\IH to wh:<'h f have a!luderJ, it will be Sf'Cn that ~ootl SUC
ce;;~ ha . .;; attended (':teh. Upon the whole, the Le;;t results po.ssibly liuve a.ttcn<le<l the 
pr:1ctice of fixing tl11• 1wclicle externally. 

The fir-;t object which tlw ~urgeon has in Yiew in the treatmPnt of the peclicle i$, to 
preH:nt llf'morrhagi·, and, in the attainment of this end he should employ such means a.:; 

~::~ t~~ec~~~:lt l~::~b~\1~ll~~:1c~~·~1~1~ b,~j~fl~~i~~~(~e~;~l:71~ 1~~~~ei 1:1111~~: 1~,~~~~~jc~~:~1~~ee~1;:r~~~~~ 
dilliculty which attends the practice of onu·ioiomy will ha,·e been overcome, and the 
mortality of the opcrarion, cJouhtle.:;s, be much climini!'lw11. Jn the info.ncy of ovariotomy 
the early opera1ors trca.1cd the pcdicle upon the simplest principles. They secured it by 
one or 1wo li,\?:atures and brought the ends of the li~aturl'~ out of the wound; but subse
quent experience lias taught us, that the fastening of the pedicll' by one ligature i,; danger
ous , and cannot he adopted with safety. J t do(•s not attain C\'l'll the first ohject the 
sur~eon ought to h:wc in ,-icw, namely, secur ity from liemorrha.ze; wh il e th<> mortal ity of' 
the cas<>:; in which it h:1.:; been employed has been ,.C't')' g-r<•uL The practice of fastening 
the pl'dicle by a douh\(' ligature, and of bringing tl 11• ends out o!' the wound, st ill exists, 
a nd in O r. Clay's hands lias pro,·ed successfu l. 

Tlw fl-::u of exciting pe1·ito11itis by the \H'ei-enc·e of' i-nch a foreign body as a double 
lig<iturc hanging from the wound 1 and the natural drt:ul tliat surgeons t·ntertained of eYi l 
consequences fro1n the dC'composition of the extr1•mi1y of the ligatured pedicle within the 
peh-i~, l't'IHlt•n•d the mi11tls of surg-eons clii:;<:atis!h·d witli the prncli('e just described, and 
induced i\Ir. Duflin to urge the expediency or keeping the i-1rang11lntccl stump of the 
pedicle outsidf> tht• wountl. :\Tr. Hutchinson perfected the practice by the introduction of' 
the clamp. ep to a recent date, this practice wa'S gl'llC'rally ap;)l'O\'ed, and, as can be 
seen by the !lilati..;tics of the cliffCrent operators. it has hitherto bornr g-ood fruits; still. to 
lhe mind~ of reflccti,·e me11. it was not so i-atisfactory :u; could be wished; the good which 
w:u;:; e\•i<l1•111ly arquired by maintaining the secured pedicle external to the wound was 
neutralizetl in certain ca ... es by an u11c1ouh1cd evil. "~hen the pediclc waR long and nar
row, til(' method app(':ll'(•d to be ~ood and succes;;ful; but when tile pedicle was short or 
broad 1 mauy h.ad etti.·('ts became perceptible-e,·il8 which could only b<' attributed to lhe 
traction 11pon the ul<.'rus and ils appendag('s from their pelvic po~ition. 1t was thus, 
t lwrcfori:>, that other phns of trea1111ent were looked for, by which this traction on the 
pedicl • cmold be oln·ia1etl, and yet security from hcmorrhag-e ~uar::rnteed. 

The plan of' lr<'atmPnt whic·li naturally sug~e~ted itself was the dropping in of the 
pedid<' witli tl1c 1lividcd li~ature, and this was fir-st done in 1820 by D,tvid Rodgers of 
New York, ''ho, in remo,·ing ari ovar ian tumor, applit~cl a ligature lo the pedicle, cut 
short bot Ii extrE·mitit•s of the ligatures, l'eturned the pl'clicle into the abdomen, and closed 
the cxtNnaJ wom11 l. Tlis p:ttient made a g:ood rt'covery . 

TliiR plan of treatnwnt did not meet with genC>ral :ippron\l. It wa" too bold antl incon
RiRtent with all pa~t l'XpC'1·icnce and profee.~ional prcjudiees, and foll to the ground. It 
wa" rc1)('atcd at intl•n·al" by other suq~eons with IO!erable suecc . .,&., an<l ha5 now gained a 
strOllg- hold on the profi. ·~:-iional mind. and bids fair 10 become, in <'l'rtain cases, a morn 
g<•1wral pr:1ctic<' . I may nlC'ntion here that .Sir B. Bro1lie had :;omc confidence in thid 
practice, for in 1813, wlicn discussing the case upon wliich l\lr. Aston Key haU operatcU 
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without !:'ucre~-., nt Guy'::. JTo ... pital. he expressed his belief, that the right treatment of 
1he pedicle wa,.; to drop it in and close the wound, and that if ~ucccss could be !'CCUrt!d, it 
would be by such menus. l make this statement on the authority of Dr. Oldham, who 
heartl the remark. 

Jn a fatal cu.,:c recorded by Dr. Peaslee in the' American Journal of 1\Ic~lical Sciences,' 
July, ll:Hi.), in which thi5 pral'tice was adopted and death followed the operation on the 
sen·ntet-nth day, the <•xtrcmity of the pedicle was found to Le a1rophi(·tl 1 but not slough
ing, and tlit· ligaiurc was co,·ercd will1 an exudation of lymph which had already become 
somewhat orp:anized. Jn a ca~e occurring in my own practic(', the pcdicle was SE'Curcd 

~~~:;.n~ <ft~::>~li;~~\. ~~~fs~~u~~~~~:r~r~~:i~~~:a~t l~~11~ r~:,~~t 11~~11~1 t~:01n~:~s~:1 ~1~ 11t~·a~,~~e~f ~~= 
li gtium.• werf' visiLlc, nor cnm an adhesion, the fimbriated end of the divided pcclicle 
being free. In our profession, howe\·er, a theory when once eslablished rapidly develops, 
and a prac·tice which is based on a received principle i;;oon impro,·cs. The profe::;sional 
mind having realized the fact that. the p~<licle of an ornrian tumor might with safi~ty be 
strangled by a lignture, dropped into the abdonwn, and the wound closed; and, l1aving 
Lc('n taught by the results of experience that the strnngfod extremity of 1he pedicle did 
neither cle<·ompo~e nor set up any peritoneal mi!ichief, looked out for !'Ome other plan of 
treatmt'nt by which the pres.cnce of the fore ign body, the ligature, might be done away 
with . As a result, the division of the pecliclc by the Ccruscur wns tried, while thnt by 
the actual t'antcry hns been introduced. The use of the cautery is a bold practice, and 
has the adrnn1age or pnst experience in its favor, !'ince from the earliest times the hot 
iron has; been a favorite means of arresting hemorrhage, e\·en from large ,·es::sels. In the 
Hterinary art it i~ al~o ::;till constantly employed . :\Ir. I3akt-r Brown, to whom the credit 
of its; applicution is unquestionably due, informs us that liis experience of this form of 
practice is very good, aud that of SkOlbcrg of Stockholm is certainly st:ulling. But 
hemorrhage at times folio\\ s the practice and renders it uncertain. I have lo.st two 
pati(•n1~ from this cause. 

On the whole, the evidence seems to indicate tl1at the practiee is good in cerrnin cases 
-that in shorr, fleshy. and broad pedicles, the cautery j5 eJfic:ient, but ll1at in the long 
and thin it ii;; unnee(·~~a.ry, other treatment bt:>ing more applicable. l\Iore facts, however, 
:we required before tile cautery can be genemlly received into pr:ietic:c, n.lthough by means 
of the cn.utery, aided Ly the crusliing of the extremity of the pedicle, safety may be 
found even in exircme C~\ses. 

What, then, it may be asked, is the right trpatmcnt of the pcdirlc of an ornrian 
tumor? ls it always to be secured by one method? and if not, under what circumstances 
is th<' plan to rnry? 

Going back to past experience we l1ave a.o.;certainetl that if the pcdicle is to be tied, it 
shoul<l. be in at least two places; an<l thnt all traction on the pcdidt•, nnd as a. con~equencc 
on the uterus, is LO be regarded with apprehen::iion, and. therefore, to ht• :lxoi1led. ".,.e 
ham lenrnl that the pedicle may be ligatured in two or three p:w1s, dropped back into 
the pclvi::;, and that the ends of the ligatures may be lt·fl hanging from the wound with a 
good r<'~:mlt; and tliat the pcclicle may also be f'a-,tened externally by m1..•ans of a clamp 

f (Aif ~:~::~JH'.i'.~.~~:i~~i:;:~:~ ~~e:~;:~,:l:~~~:.::~~.~~:~1·:~~~~~r o~i~~l:i:~~::"b~~t~; 
~:·;:'1~'.~~~:.'.~~

1

~:;~~l~'.~::~~::.~~;::;::'.:r:f;.::~~:~~:.;\:~~:t~~~'i~~,~\~~:E··~.'.:~~~~~;;~~1~1~:~;~~; 
~lt:.~~>c~~;~ i~i\:'~ 1~:~ t111;~·~~. 0~:~1~1tsa;~·~~-1'~';:1~~~1 ~1~~;J_thc ends of the ligMurcs cut off, the stump 

11' subs~quent experience proves that the ca.utery is to be rclicll on, whether aided OL' 

;~~~. ~~ cZ!h!1~ 1~1~~:.'s~,~~~~·i~:~~~;y ~f1~~~1tl~~:y l~;~~;:r <li\~~~1~~~:~1~~1 !1l~~l ~t~c:~~:~t~1~1~11:~ .wh;~::h~~~I~ 
it has bec:n in the treatment of short anti broad pedicles, the cla:-s of cases for which the 

~~11tu~~ ~~~:~::{ ti~c 1~~~·c!\1;~>~~~1di1~::~~~/~~\:~~~f~~sl~~,.l~a;~t ~~,!~~·1~<~ 1~~e~n~ s:~:tt~c~f ~~1~t~\\\\t{y: 
_Jn this trea1m~nt of ndlH:sions, our practice !:ihould he governed by like principles. 

"ht'n they me slight, they may Ue broken down; when strong, they may be diYitled or 
Ji~atured, or pl'rhap~ destroyed by the cautery. 'Yhen large \·es~els exist, thev must be 
tied until the crushing and cauterizing plan of treatment has been perfected. But let no 
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ri"k he run, let the lignture be applied, and their ends cut off. rather than incur any chance 
of hJe,•din~. 

On sponging out the pelvis.-The tumor haYing been remo\•ed and the pedicle 
secured, it will be well 10 examine the opposite ornry, to be sure of its healthiness, and 
then to tmn at1cn1io11 IO the presence of the fluid or blo0tl thnt may han~ escaped into 
the p<'lvi" durinJ? tile opPration . If the t\uid of the ovarian ")'st ha" been of the serous 
kind, and tl1c c,·idPnt·e of the· <-xtrarnsntion of blood into the abdomen is purely negative, 
tlwre will he li11k• or no nt•ed of running the ri~k of irritating the peritoneum or pch·ic 
organs IJy the application of :1 sponge; for the thin S(;'rous fluicl of' ornrian cysts is readily 
ab~orhed, anti the pn:~<'ncc of a little blood of :;.mall con"cqu(•nec, since we know from 
exp<•ricne<· that blootl m:ly be exteusi,·cly effui.cd into a joint and no evil follow, as ii m:iy 
into tl1c l'l'llulnr tii:~uc ot' a part and yet be abso rbed. ObsH-'lricians will also rea<lily rccull 
eases in which blood has been <·ffused into 1ltc pcriton(':tl c·aYity without, of necessity. any 
serious r('!'mlt. A sponJ:?;e must not 1 therefore, be applied to the delicate surface of the 

;;1~~~~1,1~~:~:~ ~~t~~~~:e~~~1~~e~~~~1~n~.1~~~11,~r~~0~;f i~1t•::~~Yof~1 ~11:~~1 ~;;~11·i,:~~~.~'~! :~~s11~:~n,;i~:~'; 
sponge. " 'lien required, it should be new, of the ~oftest kind, and well warmed, two or 
more dips into the pdvis being carefully madr, to free the c:wity from all foreign matter. 
The sponge is far preferable to fl:urnel, for, wlwn properly clean,;ed and soft, it is quite 
unirrilating:, and not so lik<'ly as flannel to ll:'avc any foreign matter bchintl. The sponge, 
hoWCYCr, should alwnys be e:\ref'ully employPd wlu.•n there has bf•cn any escape of mucus 
or other thick ovarian fluid, and when much blood has b<•en ('ffuscd; indeed, in thm:e 
cag<'s, much care is required to cleanse the peh-is and abdomi11:1\ ca\'ity from all such irri
tating mnteria.ls. The number of sponges :md forceps employed should always be counted 
beforl' and after the oper:uions for ob,·ious reasons. 

Treatment of the wound.-The opera1ion complel('cl, thl' pch·is cleansed, the 
oppo~ite o,·nry examined, and nil signs of hemorrhage absent, the surg4•on may then pro
ceed to the closure of the wound. lie should do this by mean::; of deep and superficial 
suture", and lw m:1y uo;:e silk or siln•r sutures areonling 10 fa1wy. In my early opcrn1ions 
I prcf'crrt>d ~ilHr ;;utures which I Jia,·e now discarded, :i.s I do not find them les!l irritating 
than $ilk, and, in thei r remonil, they are more liable to sC'ratch and tear the li::sues 
through which they ar<' drawn than the fi1w white plait, sold by fishing-tackle makers, 
wliich l nm now in the habit of employing. The:'C f'.11tu1·es should be inserted at interrnls 
of an inch, and include the muscles, and pC'ritoneum i intermediate superficial sutures 
being irnwl'ted through the skin. \\~hen union ha" tahn place, tli<'Y f:.houltl lm remo,·ed, 
any time between three nnd six days being suitable. \Vhen repiiir lms taken place, no 
object is gained by le~wing them in sitU; they are then foreign bodies, and should be 
removed. 

Drainage-tubn.-In nil complicated ('ases where the prri1011eum hn!; been much invoked 
and there j'1; a probability of hemorrhage or serous exucbtion, the introduction of a drain
age tube at the lo•\•er angle of the wound should he followed. One mat.le of glass is better 
than the inrlia rubber. 

The after-treatment. - WheneHr a patient hrt!i taken chloroform or any nnre$
thPtic mixture, it j,., wi:-;e to keep the stomach as quiet as po;;;;:ible, and as the benefit of an 
opiate ;~f1cr the operation is alwayi' great, it is wi!>e lo administer it by the rectum. Jn 
abdominal operations, this practice is of great ,·alue, aml, for some years, I h:we heen 
aceu"tomed to gi\'e a half p:rain of morphia supposi1ory after every ornrian operation, as 
well as after oll1ers of hernia, rupt11red perineum, &c. The ~uppository should be admin
istered before the patient l1as recovered from tlw eflCcts of 1he anre!'the1ic, and care should 
be taken·that it be pas~cd well into the rectum. If pain appeu, the suppository nHLY be 
repeated, but it is rarely nc<.:e~<:ary to admini~ter it more lhan once a dny, at bedtimP. 
The patient's room should be kept cool and airy, as in other ea,-;es of operation. l!.,or the 
first two <bys, milk or bnrley water form generally the chief diet; but should sickness 
supen·ene :\Sa. result uf chloroform, ice and milk, or ice and :soda water should be admin 
istered; and e\'erytliin~ should be cold. If it continues, food ougl1t to be given two or 
thrl'e times a dl\)' by the rectum. As soon as the stomaeh will admit, fresh meat, brandy, 

~~~e~~~:rnst~-~~~~;, ~~.;·~~ult\~e t~:~~ ~;~~~~' ~~~s~~-~~tce~:\11'1~ t::~ ~~~:~r~n~~·s'tl~ :)·~t~1!ln~,tl~~1~~ :! 
ennhle nature to complete the c-ure. The application of an ice bag 10 the abdomen l ha,·e 
found of !!l'CM a.tl\'anta~e, and an ice c;lp to the head when the temperature rises. The 
urine ought to be drawn off periodically 1.iy the catheter, and when the bowels require 
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rP1i••f, their action ~hould be rendered easy by the use of cn<'mata. The bla<lJcr should 
ucn•r be allowed to bt•come clistcncled, nor the bowe\fl. be lrft loaded too long. 

On the use of opium n fi.•w rem:uks remain to be nuule, for upon this point the practice 
of surf!f'O!Ul appears to be undergoing a change. ln the early opl'rations of' ornriotomy 
it w:t-. exten.;;ively employed, and at the pre"<•nt time, some nrP ii;till free with its use, but 
there is :ioocl reason to helic,e, that in thi~ operation as in others, a \'('ry free administra
tion or the dt'ug in crnry ca,.e is not :\ttendecl by !rnch µ:ood rcsuhs a.'\ could be wished; and 
that in a pati<'nt under its full influence, a wound do<·s not rcp:iir i:;o rapidly and farnrably 
ns in another whcr<• n:\lural proce!'ses are aliowPrl lo progre~s without interference. Opium 
carefully gi\·cn to allay pain an<l c:\use sleep, is a drug upon th<' value of which thC:'n.! can-
11ot he:\ doubt, but opium atlministen-·d with s111ficient fre(•tlom to brin~, and repented 
ofte11 enou;rh 10 maintain, a patient under its intluenre, is a drug the u~c or wliich a sur
g<>on ~hould Le on his guard. In ornrian cases it ought 11ot to b<.~ given in larger quanti
lil·S than suflicient to allay pain and secure !'leep. A patient Rhould not be kept under its 
full i11flucnc<·, unless there are .specitie rN1.so11s for it. lt iR best. :ulminiMcred by the bowel, 
being less liable to ca11sc injurious effCcts. anti more likely to produce good, since it is 
ab:-01·he(l as rapidly by the re<:fum as by the ~!Olll<H'h, and in abdomin::il operations, it tends 
mtu.:h to mainlain that rerp1i~ite quif':scence of iutt'stinal actions which in all such cases is 
so dl·..;irable. In my own practice I have bet'n accustomed for somf' years to administer 
opium Uy the bo\\'d in µrt.:lercnce to the stomach, in all Cll!'CS of abdominal surgery. 

At'tt:'r the op<'ration of ov:iriotomy, patient.;; may bf•come prt.'gnant. :\!any of mine 
lrn.ve do1a• !'O, and in ono ca"-e re<•orded in the •Gaz. !\i4!1. de Paris,' 1873, a pMient had 
twini-:, 01w male and the othC'r tt:m:~le. 

On~riotomy may e,·en succeed \\'IH"n perfornwd upon a pre;:rnant woman. :!\Ir. Spencer 
"-t:lls h:is rL·portPd nine such operations with (•ight r1·coH•rie.s. Jn li,·c or the nine cases 
pn·g-nancy prL·ceiled and Ji,·ing children were born after natural lahor, and in all the~e, 
tlH' opt•ratio11 was performed within 1he fourth month. Jn the otlwr c:L"-CS a miscarriage 
OCCl11Tf'd. 

On the treatment of suppurating ovarian cysts.-'\Tl1<'n an ovarian tumor 
is lmmki11g down :111d undl'rgoiugdi:sorganizing or suppurative thangl~.;;, whether spontane
ously or a!tl'r rnpping. it has been already :"tawd that. it is the surgl·on's duty to interfere, 
and to rcmo,·e what is rt Sl'rious source of con.stilutional i1Tilation, and which, if left to 
it~elf, must lo an almo:0;1 ct::1·1ainty destroy lifo . This should bf' Jone by means of an ex
ploratory operntion. "'hen the tumor c:111 bc n'moved as a whole, so much the better; 
but, whl'!l it has cont.meted such adhesions with the pat'tS aro11nd as to be practically 
inHHU\:tble, as much of the tumor should he lurned out or !he p:tr'!nl cyst a~ possible, ancl 
the cp;t itself' stitciif'd to the margins of the wo11nd, the suppurnting c:n·ity being well 
washed out OllCl' or twice daily, and a drainage tube left in. J have record(•d an excellent 
cxamplf' of this practice in' Guy's Hosp. Rep.' for 18()8, where a woman, :ct. 34, was 
su.,;ce:;slully treated by these means; and more- recently, in LiH I, I rcmO\•ctl a suppurating 
ovarian cyst associated with acute peritonitis with a successful result. 

ExTIRPATIO~ OF THE l:TEHl:S. 

:.;~~~.i~~.~r~1·::~~:~~;,'.~~~~;~;'£~r,'.,~~~~i~',~~~~~i::,~~"f,;~~~:~~,'i:.~:::~:~,;J'1'1~~!"i.~~~:~~~; 
aN1uirl•d dimensions as to threaten life, or 10 render what remains of' it miserable. These 
tumors have orten been mistaken for onirian and operatc•d upon a~ ~uch, the mistake in 

~\g;f:~,~:~~~ff~,~~~~,~f~::~i'.~I;~;,:~:~1~:~;,~~?,\2;\~~/:·:~:l7.~:f ::1~:~\f,~i;~~:~:~~~~~,'.~ 
~.~:~·v~l11.:~~J.I removed a large ovarian tumor from tlie lcf't O\'ary. The lady was ml. 51, and 

Thlj fibro-cy:.tic uterine tumors, howev~·r. often pr:•:-ient all thC' external features of the 
more solitl ovarian, :uul C:lnnot be diagnosed, morP 1mrtic11larly when a pcl\-ic ex;_uninatiou 
r<>n.•al:-i but little. \\•hen the uterus can be made out to form pa.rt o/' the tumor, and to 

i~:i~::;::.~i'.,1~";~,~~:~,:'\\:~··;:~~i~~:~:;~~;~,:~i~,~:tl:\~~~~·;,.\::'.!::::,~:r i:~~~~:~':,~~i~~~1;~i~'.'.'~;: 
turgid from its meclianical pelvic pressure, something more than a suspicion of its fibro-
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cyst ic nature may he formed; but when none of these symptoms are pre~ent, the diag
nosis cannot be lllfLde with ce rtainty. 

Thr operation of extirpation of the utPruS has bren performed with ~ucre,-s by Clay of 
:'\bnl'hel'll(' r , Storer of lio.ston, K oeberle of Stra~bm·7, Keith of Edinbur~h, \\"ells 
Thornton, D:wies Colley, and myself. :i\Iy own case was in the pcr::;on of l\li1;-; l\l., ~ut. 
2G. The tumor had been growin~ fo r three years, and for this :-he had been undt.•r the 
care of Dr. Oldham. who believed the cas<' to he one of O\'arian tlisea..;;e, ll e :;ent ht-r to 
me for operation. On i\Iay I U, l b71 , I opcrate•l, mul, fine ling the uterus and both o,·aries 

~~~:~:~~., :o:kt'~I~\~~~ 1 ~:1i'":~~~·~i1c~~;~gw\11J b~1 ~:11~~~ 1:n~\1::r,g:~~r~11~~~f ot::ctl'.~~~~~7~'~;~~~ 
I have opc1·nted on three othe r ca<:.cs bu t not snccci>!:;f'ully, 01w patient dying from hemor

rhage caused by the rupture of'. a pelYic vein, and Lhe oth{·rs from the sho<·k and peritonitis. 

~~e~~~,' o~· ~;~;~~·~01~!i~ n~lt~S·~:~e~:1.~n!1tsI ~~\~~~:: ~~s0~::\~= t~~~ 'i~:~tcli\~!~1 .. ~~~·~1~1~u1~ .. 1~~~~~n!:~ 
pose. The chain should be passed well round the base of the growth, and screwed up 
slowly. 

l\Ir. Spencer "~ell s prefors a stout pin about the size of a penholdcr, around which a 
figure of 8 ligature is passed, the two togellwr aC'ting a.." :t clamp. 

This operation is the grnvest that di e surgeon ca11 unllcrf1\ke, the sliock to rhe sy;:;tem 
being fo r greate r than in ova.riotomy. A g:oorl ;~ccount of rhc ea~cs done, up to 1HG6, 
will be found iu the 1Americi.u1 Joum. of l\led. Sciences,' for Januury, l rlGG. 

THE SURGERY OF THE MUSCULAR AND OSSEOUS 
SYS'l'EMS. 

CHAPTER XXVIIJ. 

AFFECTIONS OF TIIE MUSCLES AND 1'ENDONS. 

CONTUSIONS. 

Co:nvsrnxs of muscles, as of other parts, may occur. and whrn SP\·ere may be followed, 
not on ly by want of power, but by ab:::olute wast ing. Thu8, in 1863, I :>aw a man, ret. 4-1 1 

who, five months before, received a se"ere contusion of the left deltoid muscle from a fa ll 
upon the shoulder, and, as a consequentc, the muscle hnd completely atrophied, althoug:h 
there was no loss of sensation O\'er the muscle, and in all ollu•r re:;pcct:;, the limb was normal. 

" "hen wa~ting takes plate, the muscle :;houl<l be stimulated by g:ilrnnism before 
ck·generation has proceeded too far. Whe n clue to the wanL of ncn·c force, there is little 
hope of any ~ood result being obtained under any rrcatme nl. 

Subcutaneous rupture of muscle to a slight <lcgree, is far from being uncom
mon, particularly of the deltoid , but its complete rupture is ,·ery rarc> . Jn most C'a--es of 
s1rains, some rupture of a muscle takes place, which often shows itself by t he effusion of 
blood into the part. 

At tim <'s , :\muscle is torn across by over.action, as in tetan us, the rec!us abdominis 
being that most freque ntly affected, but the psoas has h<'<'ll said by l\fr. Earle to be so 
injured. S6tlillot report!', that out of twenty-eight cases of rn ptured 1m1scle, thirteen 

~;~c~i:;:~ ~~ ~,~1~:~~~::~ ;;:·~·~'.~:~~'..:::~:::~ .;;,~li~~~~c~:~~~:~::~,'. ,•:'.:f ;,;~:lii:'.~;~::·~~~:iE!~:~~~! 
!~::~ 1~:::~ \~;1~1 ~~~~1~ ~~~.k~h~n ~:!~ 1~~1~1~· of] ~~C' w:u~~ll!a~:.:~~ ~:t~~~rll;~~u~~(f;~e:::' t:~n~I;:~:~': 1i! 
fingers to be placed between them. In 1863 l also attemlc<l a man, a:: t. GJ, who, when 
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lifting n Crt"'k wiLh hi~ l>ody b<.'nt 1 felt an acute pnin in the posterior pnrt of one thigh, Has 
if he had been stru('k with a potato;" he fell forward, and was unable to walk. "·hen I 
saw him two <lays aftrr the accident, the semi-membrnnosus mui'clc had clearly b('Cll 

di,,ided at its origin from the tuber ischii i the body of the mui;:cle coul<l be folt as a loose, 

~:·:.1?a~:~~:~1 :~~l~::;';\ t~:~,; t~Jfe~~:~%eotf~ t:~:~;~~~~:~l~/ 1 ;~~\ :~:~~ni~~~c/~~:[,s "~~:1 !~~se~~t. th! 
~l~i ~::1' ~~1~:~11~:~~gp~e~:~;.ti ~t~ ;·:~:111;~~fi / 1;!~~~~ 11~t:·;, ."'hf n$~;11:s ~;~~~· ; ~1t•7.: \~n~·ir~:~ 1!~.~~~~o~~ 
blood into the part wi1hin n fow hours, winch kvl subsided alter the apphcaL1on of ice, the 
separation of thf' mus('le from the pil.tella being very distinct. ln drawing (Fig. HI), 
rupture of the rectus femoris is illustrated, and was taken from a male patient, ret. 42. 

FIG. -:111. 

Ruptureorrectllsfemorisjustabovepatellainaman,iet.42. 

;~;)f;~i~l:!~~~~)~~Jj~~:~~:l~~l~l:,::~l;:~::~~~~l{~\J~~~~!~ :!~:~;~;~:l~~~~i~::,~:l!::;.;~1~; 
called rheumatic. 

:;.\Ir. Poland rec·ord~ in his' FotlH'rgillian Prize E~:say' two c:l.Ses or complete rupture of 
the> recllb abdomini.'I mn!:icle in the hypogastric n·gion, so that the finger could be laid in 
the dents betw('en the relractcd ends. Both occurred in the wnrds of Guy's l l"o:;.pital, and 
in mPn of ach·nnced years sutforing under organic dise:L'lC, the one Imel an aclnrnced stage 
of bhuldcr and kidney mischi1·f the scquelre of old stricture, the other was suffering from 
a rchp~c after conti1111cd fover. In bolh, the accident had been caused by a fall across 
the iron rods of tll(' bedstead in a vain :ittempt to ri:::e and walk, and both died n few 
clays after the accident, wl1<'11 complete rupture of the rectus was fomvl in the middle of 
tltt• l1ypognstric region. Coagulated blood was present between the di,·idcd cuds as if 
only just poured out. Ko $igns of repair exi:;ted. 

TuEATm::\'T.-ln all cases of completely ruptured muscle, the parts must be relaxed 
in order that the divided ends may be made to approximate a' much a'i possible and be 
fixed at r('i't, so that repair may not he interrupted . \\"hen much effi.1~ion of blood or 
serum follows, ice may be applied in a bagi and, when absorption bas !i:Omewhat advanced, 
a :stimulating- liniment hastens n•co,·ery and giH!.:. comfort. \\rhcn thec;;e are not. attended 
to, rtpair ('an not go on; indeed, a~ a con1'eqne1wc of neglect, o;;uppurn.tion is by no means 
a rnrt: rc:-;11Jt, as is :seen in p...;oru; absces~. \\rhen the h1ceration has been complete, t>erma
nellt. W(·:~kncss will remain, and, when the abdominal mu:-;c)c;:; arc at fault, some hernial 
protru,.ion of the abdominal contents will Lake place. Jn a man who fell from a ship's 
ladder upon a Llunt-poinkd iron bar, anti had i-en:!re rupture of the abdominal mu:sclcs 
attached to the iuiterior l1alf' of the crest. of the ilium, a large hernial protrusion existed, 
and [ tould press my fi,..t into tl1c opening through tLe muscles. J 11 such cases some arti
ficial ::-11pport i:-: pcrmancmtly needed. 

Compound laceration of muscle.-\\"l1en muscles :i.rc lacer:ttecl in connection 
with \\'0111111.;; of' the soft parts CO\'Cring them the injury is gr:we, and the p1·imary danger 
of the ca.'ic> ns well n.s lhe prognosis as to the future use of the par1, turns upon the amount 
of laccrntion. In compound f'r.v~tmes, &c., this fact is well known. 

But, at times, mu:;clts are torn out through skin wounds, or nrc ruptured at the time of 
the accilil'llt, nnd may even hang out of the wound. \n1cn this is the ca.,c, the muscle, 

E~~:~~~::~:~:~;!'~':!i'.~~:~i; :n~,~~~:i~:~:,;~~~\~~::::~:~~f:~'.~1:~~~~:~~r.~~'.i~:~;~:t~~1:?'', ;i~ 
:·~i ~1',;=~two~1~ ~e~~:~~n~~;.,f ;i1 t~ t' ~ ~~~n~ h~;1li~~ecl:1J~;~i1:~it:1~1 :~~~ ~~,~~~ig~ \i~~~~~:~?'d '::~l~~: ~~ 
his right thigh nn<l complete divibion of the. body of the inner hamstring muscles. \\Then 
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I <:aw him. a. large mao:-, of well-developed muscle protrurkd from the skin wound. I 
e.nlargC'd the OpPning in the integument and carefully rcphict.•d the mu<:clc, ktt'ping the 
limb on a splint. In fhe weeks he was corwalcscent. A year la1t·1., he liad complete 
mo,·c~nent of hi s limb. Entire tendons are sometimt'<: torn out of a limb, and in Guy's 
IJ u~pltf\\ )fo<:eum there is a preparation ( 1367)1 which iucludt':;; the Inst joint of 1he mi<idle 
finger. with its t~n<lon fr.om the flexor profundm; attached. It was torn by a thre;:hing 
maclunc; the ac('1clf•nt l>cmg followed by tetanus, yet tlw natil•nt recornn•cl. In another 
preparation (11196l) figured below (Fig. 412), then! is a portion of thumb with tLe long 

FIG. 412. 

Thulllb, with tendons, &c., torn out by m:ichlnery. 

fl exor and extensor and short extensor ll'ndom::. tog-Nlwr with the ncn·C's torn out by 
m:lch incry. It was taken from a man, a'!t. 17, wl10 made agoou recovcry. 

D1SLOCATIOX QJ;-' ){U SCLES AND TEXDO:SS. 

There is good reason to belic'e 1hat muscles, like tendons, mn.y be disloratcd, although 
from the way the forrrn..'r arc protected Oy fascia. and the latter Ly fibrous sheaths and bony 
groo,·e", such accidents are rare. When they occur, they nrc the result of some sudden 
and unl'xpectecl strain, rick, or t.wist. Jn t.lie upper cxtr<'mity, the accidC'nt may occur 
to the bict•ps tendon and thoge about the wrist, and in the lower, to the pcronei tendons 
and tendon of the posterior tibinlis as well ns to the conjoined tendon of the cxten~ors of 
tlu"' leg attached to the pt\tella ancl that of the sa rtorius muscle. It m:iy, al:-;o, doubtless 
afft>ct other tendons. 

\Yhcnever it takes pla<'C, it can be recognized by tl1e gtarting of thC': tendon from its 
anatomical position, as well as by the pain suffered on putting the muscle into ac1ion-tl1e 
mu o;;cle ll l'Ce:"sari ly acting at. a. disadrnntage. The tendon in mogt cases may be readily 
reduced, but the g1·eatcst diHiculty will be experienced in k<>Lqii ng it in po.sit ion; indeed, 
it is a que:sLion whe t lier the ~heath of a tendon whcm fairly ruptured will ever unite or 
rcpnir, yN thL• attempt should be made. In a case of' di:'.!location of' the 1wroneus longus 
tendon , the only treatment thnt g:n·e permanent reli ef wns it.s <livi~ion, and, what is more, 
the foot w:is uot vi.;ihly weakened by the operation. ln 18G!l, 1 l1ad under my care, a 
woman, mt. 29, with a well-marked example of' dislot."ation of' tl1e pcrom.·11s longus tendon . 
Some te11 days before I saw hC'r, when walking, :;he fdt a sudcl t.>n pain behind the external 
malleoluo:, which led her to think she had been struck with a stone. 8hc was at once d is
abled and experienced se\·ere pain in the part; and on ruhLing her ankle at the time, she 
folt a cord in front of the bonl', which slipped in on mo\·ing the foot. Sinre that time 
any movement of the ankle cau~ed the same corJ to appear. \\'hen I saw her, by gi,•ing 
the foot the slighh.•st twi.st the tendon of the peroneus long-us mu!-icle could be readily dis 
pJac,..d from it.s groo,·e behind the external malleolus and made to appenr upon the bone, 
where it could be rolled under the finger. Its rcduclion was affl·cted by abducting the 
foo1 1 but it was kept in its position with great difficulty . For this purpose the best means 
were a f!OOd pad of' lint fixed on·r nnd behind the ankle by means of' stripping. J ;;aw 
her a monll1 after the accident, when she could walk without pain or stiffne"s; tl1e tendon 
seemed fixed in its place; but the bandage and pad were applied, and directions g-i,·en to 
retain them for a month . 1 h~wc likewise .seen the tendon of the tibiali~ posticus <lisplaectl 
from behind the inn er mall eo lus. 

Dislocations of muscles are probably more rare than tho~e of tendons, and if not, :ire less 
recognized. Tiiey may be suspected to h:we taken place wh('rC' after a rick or strnin pain 
is procluceJ when the muscle is put into action and the pain is fixed to a spot; when it is 
relic,·cd by relaxing the affected muscles and kneadi11g tlH• part with thr hand when so 
relaxed; and when, moreover, there is no external t:\·idence of a bruise to sugp;e..:t rupture 
of muiscle. ThL·se ('a~es .:'lhou ltl bf' treated by manipulation after rtlaxing the muscles, the 
surgeon with a stro11g and firm pressure manipubting: the part at the l!"Cal of pain; suhse
qm:utly prC'~;;urc :;hould be appl ied, !lnd the muscle kept at rest for a suflicient time to 
ullow the injured part to html. 
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RurTURE 01-' T~::-;ooNs. 

This is more common than rupture of the body of a nm.:;clc, tenrlons u~u:ill_y gidnµ: w:iy 

at their muscular or bony origin. It oceu~~c~l~~e~:n~:~~l~b~~~·~r~i~:tg1~.j~~cl;~ ~~':·up·t~~:; :.~::~ 
Fio. 413. and, when it does, it imparls to the biceps mu:i

cle on contr:wtion, a peculiar appearance; ii~ 
inner or cor:woid half contracting into a hard 
knot (Fig. 413), while its outer remain~ lax and 
but !l-lightly altered. This swelling has bf'en 
mistaken for tumor of the muscle of' the arm. 
"rhen the one tendon brcah, the other usually 
follows at a later date, thereby clearly indicating 
that they give way from some disease which 
affects their elasticity. In a ca~c I treated in 
1858, the two tendons ~:we way at the inte1'\1al 
of four mouths, and the arm became black and 

Ruptured loog tendonorblct:p@ Drawing:1110. blue after tile accident. The tendo Achillis 
rarely snapg. The plantarii; does occasionally, 

and whl'n it dolls cau;-;('s a peculiar ,dragging of 1l1e foot and C\'Cr~ion. ln the case of a 
man, a'L 27, which I saw a few hours after the accident, this symptom '''l\.5 80 marked 
and peculiar as to make it quite pathognomonic. The rupture was cau~ed in taking an 

~~:~~ai:~a~c'~i~~· ~w~11:~1~c!,.~~;~l 1 rnfct~1te i~~~ ~;. :::~:~!~"tilt1~ 1~~!~~\~~0~·
11p:.~11~~ !t~~~ h:C~·~.r~~1~l~~~ 

ground. 
I have likewi~e !ht• noteg of a case of rupture of the h•nrlon of the bireps femoris which 

took place in a bo.v. :ct. 8, who, when hanging on behind ri four-wh('ded cab, had one of 
his leg:s entangll'd in the wheel. When admitted into Guy's directly after the accident, 
the kndon of the biceps fcmoris was made out to ha,·c !wen l'Upturcd :.tt its insertion into 
the fibula; tlien• was a marked depression at this point, with ecchymosis i the limb w:1s 
flexed and fixf'd on an outside gplint and a good recovery ensued, although there was some 
weakness of the muscles :supplied by the-external popliteal nerve, which had apparently 
been injured at the s:urn~ time. 

Looking upon the lirmm<'ntum patcllm as a tendon, the following exa.mple of its rupture 
may be rCCOl'dcd. ln 1807 J wa::. called upon to treat a m:\n, mt. 31, for an injury he had 
su:.-tainecl to hiR right knee len clays pre\·iou-.ly, while attempting to sa\'e himself from 
falling backwards. Tht• knt:e swellerl af'tcr the acci<lent and became acutuly painful, and, 
wht•n I !l-aw him, the patella was drawn up fo1· at least a.n in1;h. the ligament h:n·ing been 
di,·ided . I t1't'akd the case as for fractured patella with a po::;.terior splint, and employed 
pressure to bring the patella downwards, but I was unable to alter its position to any 
extent . The man rl'CO\'ered, howe\'er, with a useful limb. 

l\lu,.:,cles and tendons may be cut like other parts, and tlicn th<'y ~l'parate directly. 
They should be t1·eatcd like ruptured tendons or muscles by a1lopting such means as are 
neces ... ary to bring th<• didded ends together and to keep them thl'l'e, splint::;., bandages, 
and po,.:,ition being brought into requisition according to the want!! of the indi\·idual case. 
The parts should be kept in a.ppo-.ition for at least a month or six week,, otherwist> some 
stretching of the uuiting medium will take place, followed by permanent weakness or 
deformity. 

In Cl•rtain cast•s of di\·idC'd tendons, suture::;. may be introduced, and se\·eral ca:ies are on 
record in which such treatment wa5 successful. 

111 wounds where muscles and tundons unite by granulation, som•! stiffnc~oo: and want of 
power in the part will remain for a long time, or even conti11uo11;;ly. But in healthy 
subjects it is remarkable, how tendons at one time fix.Pt!, subscqut•ntly free them.:;dves 
from tlwir surrounding attachments and become free again. This hope may always be 
held out to a pati('nt who take.; a gloomy \'i1•w of his own prospect;;. 

Inflammation of muscle is a recognized affection, and occurd as a consequence of 

i~'~~e t~~~t~:~~~· ~~~:·1\i1~!nr~~t:~11~:5~1~t i~} ::~~~;'. ,~~n:~ei~ s~~ni 1~~~p:~1~\~·~~1{n°~h~111~e:1~~1a~~i~~~~ 

~;~;-.::~~:::f ·l ,,~,~~~,0i~~~~::E~~~~;; tl~~~l~~~;~,:1 :; ~~:;~,E~~~;~~:i::::~:y;~~~~::~~,:!~:~1'.~~ 
of the muscle, aucl is accompanied by swelling, local pain and constituLional disturbance i 
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~uppuration occurs in due time. The symptom~ rarely comf' on directly nfter the injury, 
hut probnhly af'wr the lapse of s;enral wt!eks as a con~cquencc of some want of repair in 
the injured 11art, and from the non-ob~errnnce of tltl' nC>ee~:-a ry re•t which an injured 
mu~clc ~o much requires in the process of healing. '\'lien an aL.:-cC>~s forms in a muscle 
tlw ~ooner it i~ 01wned the better , recon...ry readily followi11g, C\"Cn wh<-'11 the cli::-ca~e i:s in 
such a tnu~cular organ a1' the tongue. 

Inflammation of mu~cle as an inUepenclent atft>ction is ,2'encrally chronic, and in adults 
is cliiefly of sypliilitic origin . In infants it is met with mo:<-t commonly Mi an attection of 
the sterno-mn~loicl mu:;cle; the body of 1he mu::'c lc wl1olly or in part appearing as an 
induratecl mass. lL is µ:enerally obsen·ed :;.oon after birth, and may at tillll'S be traced to 
some injury sui::.lained at that timt:'. l ha.\·l! St't:n it in the ofbpring of syphilitic purent s, 
but more frequt.'ntly when no such his.tory could bl' obtained. Jn fif't l'l'll consc<·utive casef, 
a i;yphilitic history was ol.Haincd on ly in one. Thei;e car.:cs rarely it' f'\ er suppurate in 
infantc;, but, 1111ckr the use of wiu m fomentations and Fomc !'imple tonic , such ~ts cod-linr 
oil, proceed to a natural recon~ ry. ] have ne,·er seen a <:asc fail to recover by thcst• 
ffi('Un ~. 

Jn the earl,11 period of the cli.sl'al'iC', the inflammntory product is rt'llular; in !he later 
JiLrou~ . Thcsl." point~ nre seen in the drawings 4 11 and ·llfo, wlii c li Jia,·e Leen kindly 
made for me by Dr. Goodhart. They were !:\ken from a pnlicnt of Dr. F . Taylor':';, rel. 
:) \lt:eks, who looked healthy, but had had'' snuflles," slight ti.-; surin~ of' the anus, and 
superficial ulceration of the scrotum. There was no hi s tory or other evidence of syphilis 
in the parents. The child died from atelecta..sis. The tumor in the lrjt mu~c lc-. was only 
nnticed in the fifth week after birth, and the right mu~cle was nc\Cr noticed to be di sea"ed. 
The case is reportt'cl in the· P;,~th. Soc. Trans. ,' l !:S iJ, ml. xxYi. 

FIG. 41J, 

ShowiQgthrearly<1rtE<llul"r'tagefrom 
tbe rigbtmusele. 

Fro. -:IJ-t.-,. 

Tli el:u 0•ornhrons11t11.i.:efr<1m 
the left m11~cle 

The student should remember that this affection ap1wars nc; a s. imple imilir:uion of the 
muscle, and is, therefore, unlike any glandular or other atti:ction. 

Chronic inflnmmarion of the s temo-mastoid is likewise met witl1 in adults, and, I believe 
chii:fly as a consequence of syphilitic disease. J t attacks t lw muscles in the same way as 
it does others, such as tboi::.e of' the ton:rui:. 1he l'Xknsor tritqis of tlic thiµ;h and of the 
nrm, tlie tt'mporal, massi: rer, or otht.'r mu~(·k~ , thl' muscle or muscles lil'<'Oming infiltrateil 
more or less diffo~ely with 1he well-known "Yl hilitic inflmnmatory products. These 
tumori:- 1 when their nature is recop:nizf'd and ri_!!ht treatment employed, can be rc-absorbt'd; 
but if' negl~cted and left alone, aft er attainin:! 1licir full !'.ize, which is ra1·(•!y grea1 1 break 
up and !:iUppurat<·, j!ivi11g ril'e to deep-Sl'ated :dlf'('t'S.1'('!'1 1 which, whe n tht:y han.:! di scharged 
externally, learn lkep1 irrrgular, ex<'antted son·fl. J n the to11g11t• tlu.•sc si mulate l'lo:;.dy 
cancerous son:•i;;; many of the casPs of' suppos~'d cured cnnCl'I' of the tongue bei ng, douLt
less, of thi s origin. Jn other purtF , th~y ht1.\"f' murh the a"pett of lhc <ll'ep cellular 
membranous ulcers which have been already defl.C l'ibccl. As a part of :;ypliili s, the~' 
always appear late in its course, and rrmol e from lhe primary inorulation. '\'hen ir 
a.ppt'ars in the adult, in the sterno-mas toitl muscle, it mon· f'requcnlly attacks its ~ternal 
end than its !Jody. 
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After the disease has ceased, atrophy of tl1e ntfectcd mu~clc is n common consequence. 
Contraction occasionally follows, though I haYc nen!r seen it. 1\ll\I. Hicord and .Notla 
h:wc, howeYer, recorded examples. 

Hccognizing thl' syphilitic uoture of this affection, the treatment should be conducted 
on tlic usual principle"; large doses of the iodide of potassium, say fiftetn to 1l1irty grains, 
may be gi,·en three times a clay with adrnntage; not in such full doses at first, but by 

~~-;~;!~~lto:~~c~~·:~~ !::o~~,·i~:e a t~a~Y~ei~:;i~I~~ b~~r~~,~~·1.m:yn atlf.~ ~~a~~:~n~,!h:Yl~•~:~~utrl~~~ 
practice will be found described in detail. 

ATnornY OF )lt.;scLE. 

fa,;~ 11\~lrs~~.~~1~0~~ C:Sna "~~n~~~~uc~~~~c~t "~:;~~to~a~;~~t~n°~1i~::~~5~n::.a~~~=sjoi 1~t~~ ~~ ::~; o~~:: 
atfoction iu which the limb is kept at rest; and under these circmnstances the muscles 
simply was!t> i they undergo no other change in structure, and are capable of complet~ 

rc:;;~r;:t:~:~g~ 1 :1 :;~~~t~~.1:~~1 ~a~1~:i~/1~~;:~~~1tt~~t:~~:.~1lysis, the same thing may also be said, for 
un<lt:r tile s1imulu:; of galrnnism or the continuouil current, per.$eYered in for many monthF, 
the thinn<.•st limbs plump up, and the feeblest mu:o:cles become capable of performing the 
work for which thcy were inh:mlecl . J ndct'd, in tlic:::e ca<1.cs where deformity does not 

cull!:.: ~~:\\~.,~~·1~1c;'1~~r:~ ,~:i~c\::~~u:~o~:~~i 1~;. ]~~;~;!11~~i
1~m, scri nner's palsy, a ml alcoholiFm, 

the 111u,.clc:-1 may undergo genuine degeneration, either granuhu·, fatty, or waxy, and 
according to Lockliart Clarke'' there is another form of this malady, which is kuown by 
the name of 71ro9ressi'l·e muscular alropliy (Cru,·eilhier), atropllie nwsc1daire graisseuse 
progressfre ( Duchcnnc), and wastin,q pals!/· This curious disease differs in several 
respects from the 01her ntrophie::.. It is always chronic, but of unceriain duration, is 
freqtH:ntly hereditary, capricious or irregul:.u· in its invasion, prone to spread from one 
parl to unotlu:r, or bl'<!omc gl'ncral, antl thus go on IO a fatal termination. The afrectt>d 
muscles l"!t1t-ICr diftCrent tlcµn•cs of wasting, and assume a ,·ariety of aspects. }:,·en in the 
same musde bundles in different stages of atrophy and dt>gcnerution may be found at the 
side ol" others that han: rt:tainecl thf!ir normal state. "'lu~n the wasting is extreme in all 
the bumllt·!', a 1011g muscle m:iy be reduced 10 a mere fibrous and cylindrical cord, or to a 
kind of tendon, a11d :\ flat. muscle may Le reduced in the s:1mc nrnnner to a kinrl of mem
brane. Jn sonH.\ instanct's tlw atrophy mny be simple, that i.<1., the nrnscular tissue may be 
\\';\Steil to a considerable dt•;:.!,TCC witliout any granular or fatty dt>gencration; but generally 
oue or both of these alterations of structure is found to exist to a greater or les5 extent. 
The muscle al"o cliangl's and ,·aries in color, accor\ling to the nature and degree of the 
atrophy. Jt is paler than n:tturnl i occasionally it is quite colorlc:::'s, like tbe flesh of fish, 
or it may ha\c a faint yellow or ochreous tint. Jt,.., consi:)tcnce for the mO::!t part is 
incrc:t"'e,l in con.;eq~1cn ·e of the inc ·ea;;;e in the interfibri'.lar connective fr:sue. \Vhcn 
cxami11cd t11alcr the micro~copc the affected muscles may be seen to hase lost, to a rnriable 
extent anti degree, or C\'Cn e11tirely, the appearanCl' of tranS\"erse and longitudinal striation, 
while in a con-c.sponding proportion the s:wcous or muscular element is transformed into 
granule:-!, which in i:;ornc in .. tanees :u1• too fine to be distingui:shed as separate particles. 

~~:!;~)~:·;~1~~~~:r:~~·~~n~o!1~-~1~0 li1 ~:da~i~t~c b;~c~~~ie'' lt l~l~;~n~~'~ s;:t~~:o~~l t~:f.,g~:~~uil:~)'. fatty, and 

p1·;~11'.~·:~~l1i1~··~~l~'''.~.:~~dt~o t~~~p~:~~n1~~:~1~01;~1~1~1~l!-c:·nitt!: ~;11~1~0~-~:~ ;~~~~:~l~\>::. e~t:·~-~;~j~ 
COllllllt'llCt"S in the lower limbs. lt begin .. With IO~S of pOWC'I' in the part, bnt rarely with 
any loss of" :'ien~ntion, this symptom gradually incr('a.sing. 'rant of' muscular co-ordination 

~~~·1i111~~~'.jc~:~~s:n~~~ '~~~ea:,1:~~~~ '~~~~!~1i~~~ai\;~ 1,~ftif11~~:~~1 ~~- ~~~~·; ·~~:~\~~o~,:~ii:~.1:~s:1~'~i:~'.es,C~~~ 
n~ilhier Uelievetl that atrophy of Llic motor nerves wns the starting-point of this disease; 
but this theory is not now entertained i Lockhart Clarke says, "In 1861 I di:ico,·ered, in 
tlie 8pinal cord rcmo,·ed f'rom ;_\well-marked case of this disea.:.e, numerous lesions of the 
gray substance, co11sisting chiefly of areas of wlrnt I call granular and fluid disintegration; 
and J have seen the same in other cn,-es since." This '"iew is taught by Trou~seau, 
Duchennc, l\lcryon, Robf'rts, Colin, au<l others. 

Tliis Jiseuse is generally hereditary, more common in males than f<·malcs, and is 
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excited by cxce:-si,·e muscular exertion, cold, and <lamp, as well as by injuries or disease 
of the spine, syphilitic or otherwise. 

T1tEAT\n::o;T.-Hemontl of the cause is the primary object, and when syphilis is sus
pected, special treatment should be employed. Tonics are always of' u~e, and arsenic in 
Dr. :\Ieryon's hands Im.;; met with good success; "but of all rl'medies hitherlo employt"d, 
galvanism is umloubtedly the mo~t u~eful when applied to tlie affoc1ed mu~cles ;" while 
Clarke state!', that scions and hlisters to the spin<' may be f'mployl'd in the early stagP. 

Degeneration of muscles with apparent hypertrophy, called Ducht>nne's 
<lisen:,,e, after its first deiscribcr in 18J8, is a strange ath.'ction which attacks children, but 
continues to affect them for many years of their youth. J hn,·e placed it among~t the 
affections of' the muscles, but the observations of Dr. l .. Clarke(' l\Ied.-Chir. Trans.,' 
vol. !vii, 187.j) clearly places it amongst the neuroses. Jt bl·gins with weakness of the 

~:::~~·ii~ i ~~11~~1 ~f~1 !f11~ ~~ u ~~~ 1 ~11~~i' 1~1~~ L~~~~~sc~~1s,t ~u~~l l~~~;s~~~!~~ ;~::i:;ric~11~:11~1 t~:~1~~~ g_~,~~;~~ 
feel firm imd elastic, ai1d hard on contract.ion. Al'tor :i rnriaLlc period, at times years, 
the paralysis gradu:dly increases aud becomes more genera l. "The patient is no longer 
able to stand upright, the upper extremities become affocted, the enlarged mu~cles rapidly 
decrease i11 ,·olume, and th" limbs and trm1k become atropliied en masse. Jn this state 
the pati<'Ht may exist for a coni'iderable time, but ultimately dies from intercurrt>nt disease. 
l\Jany of !he children affi•cted with this singular di-.order ha,·e dull intellects, and arc 
more or less idiotic." (Cl:u·h.) Pathologically, great hyperlrophy of the connecti,·e 
tissue of the muscles is to Le found, the fibres thcmisehN1 show finer srrire and are trans
parent, lnrge colll·ctions of fat-cells also exi.st . Xeitlwr metlically nor surgically, does any 
treatment seem to Le of benefit. 

Muscles at times ossify either in parts or in groups. Jn the Collrge of Surgeons 
there is a specimen in which nearly a.II the muscles of the back had become ossified, and 
at Sl. George's Hospital, a similar preparation exi;::ts; the ca:oe being recordc<I Ly Cresar 
Haw kins (' .i\Ied. Gaz.,' 1844). The clisea8e is supposed to bC" inflammatory in its origin . 
Some years a~o, one of my colleagues at Guy's excised a piece of bone from the \Jody of 
the deltoid muscle, an inch long, the growth of seven years. 

Tu~ions rn l\Iuscu:. 

These are of rare occurrence, and always of a serious nature. They are mostly of the 
fihrous or fibro-cartilagiuous kind. In 1866, I excised one of two years' growth from the 
flesliy portion of the external oblique muscle of' a womnn a:t. 3l ('Path. Soc. Trans.,' vol. 
xviii). The tumor St'jKlrated the fibres of the muscle which it iufiltratecl, and, micro:'ru
pically, it had all the ckments of the fibro-plastic tumors . Jt returned wilhin the yem·. 
and when 1 Ja .. t saw the patient, in 186H, there was a sc<·ond growth the size of a 
cocoa-nut occupying the place of tlie origi 1rnl tumor. Jn ltHi~, with Dr. Burcht•ll, of 
King~land, 1 rcmo,·e<l from 1he abdominal mu:;clcs of a woman, ::ct. 33, a myxomatous 
tumor, ei_gh1 or nine inches in diameter, of two years' growth . 

Cancerous tumors may originate in, but more fn.:qui•ntly inflltrate, muscles as 
secondary growtho or by exlension from oilier parts. Surgl'ons ::;ec them in the pectoral 
mu~clcs in acull' or ncglee1ed ta::es of cancer of the breast; in the pcrio~ll·al cancer of 
bont•, as well as in other parts. ]n lhe tongue and lip they may L~ regurdcd as new 
growth~. 

Hydatids, likewise, are found in muscles ns. in en·ry oilier ti~sue, as painless, tense, 
globular, t'Wl'lliugs. So also is LliaL curious nematode worm rile Trichimi spiralis1 which, 
in man, Scl•ms to be taken inro the body 1hrou)!h catiug the insutlicieutly cooked flesh of 
animals i11fl·stcd with them, particularly tl1aL of pi:;s. 

"Triehintl', as ordin:u·ily obsened in the human muscl<• 1 prc:oent the form of' spimll.r 
coiled worm ii in the interior of small, globubr, or lemon-shaped C)'1ilS 1 whicli latter appear 
as minule sp<'C:ks ~carccly ,·isiblc to the nakc<l eye. The specks sometimes rcscml>le li11\e 
particles of' Jim<·, :nul are more or less calcareous ex~crnally, according lo the degree of 
degeneration which their walls lt:we untlcrgonc; these cysts arc not, however, esst·1Hial." 
- Cobbold. 

~::~~;,~~;i::2~~l:1:I~~:;:~:\t;;1;;~I;~;E1L;~~;:.:4~~i~~~:~\~~;:f g~:~~:,~r~.::{:f D\~:} 
limbs; and after these symptoms had lasted several days, an enormous swelling of the face 
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\'Cry suddenly ~11pern•nC'd. The pain occas.ioned by thi!-1 swC'lling: and the fe\'C'r troubled 
the pati1•111.s night ancl day. Jn serious cases the patient~ coultl not ,·oluntarily exteud 
tlil'ir limbs, nor at any time could thf'y do so without pain i thl'y lay mostly wirh their arms 
and h•g,.; half' bt•nt-hC'asil,Y, H" it were, and almost motionlei:-!', like Jogs. Afterward,.., in 
tl1e more ~C'rious <.'a"<'~, durin~ th!! second and third week u.n extremely po.info! and general 
swC'lli11g- of the body took place," a large proportion of the c:1ses died. Dr. Thudicum has 
~inn nn able report on this ~ubject in the 1 .Medi<·al Officer 1

15 Heport' to the Pri''Y Coun
cil, lt~G I. 

Vascular tumors of muscle ha,-e been made thC' ~mbject of a i;:;pccial paper by l\Ir. 
C. dt :\!organ(• lirit. and For. Mccl.-Chir. Hev.,' 186-t), ~rnd l\lr. Teevan has published 
an able pa1wr 011 tumors in muscle in the same Ueview for 1~74 . These, however, are 
Yery rare. The ntl'Cnlar tumors of erectile tisRU<' attack a muscle either as a diffused or 
en<':q1l-111](:'d g:row1h, or HS tumors having t l1e P.ppearnnee of varicose veins aroun<l the rnus
clP. Thl'y an: chiefly though not a lways eongcni1al, and are generally found in the lower 
L'Xtr<'mitics:: . Tlt<.•y have no definite clinical history beyond their gradual nn<l pain less 
incrca~c. l\ly colleague, 1\lr. Howse, in 1872, excised Ruch a non-!'ncapsuled growth from 
the biceps m11!-<<'lc or the thi:zh of a woman, ::ct. 23, whic·h was macle up of' erectile tissue 
and hi~bly vMocular, and had been ;rrowing: for eight years. lie excised all the muscle 
tha.t wa~ inrnlved, but left its tendon. A good recon.:!ry ensued, with free mo\'ement of 
the limb. 

TU'.\IORS OP TENDO~. 

Besides ganglion, other tumors are found connected with tendon, and of these, the car
tilaginous aud fibrous are the most common. Some arc said to begin as ganglion and 

sub;;:equently to consolidate. I ha"e i;:;een one compo:;:ecl of bone 
'Fin. 415. and cartilage of two years' growth remO\'ed from the extensor 

tendon of the hand which was said to have such an origin . Tu
mors with tendons passing through them ar<' not rart\ and on two 
occasions I ha,·e had to amputate the hand of a child for a can
cerous tumor occupying its palm, through whieh all the flexor 
tendons passed (Fig. 415) . In 1867 J removed from a boy, ::et. 
3i, a congenital tumor the size of a walnut, which evidently grew 
from the theca of the tendon of the long extensor muscle of tlw 
thumb. Tlie tendon passed through the tumor which surrounded 
it. Dr . .l\Ioxon examined the growth with myself'. which was 
clearly composed of fat or concle11sed tibro-ccllul:tr tissue. 

The m:ijority of tumors connected with tendons, however, are 
of the nature of ganglion more or l~·ss induratcd . 

"'hat has been described as the ridn·'s bone is probably at first 
an inflammatory infiltration and !::iubsequ<>ntly an o.:-!:l-ifieation of the 
tt·11don of the pelvic origin of the ad<luctor longus or magnus 

Cancerou, tumor or the nrnscle. l had such a case under observation in the person of a 
httud. Oorn.I a~p·ct. mt>dical fritmd, rel. 4-t, who while hunting in 1869, made a violent 

effort wa~ not attended e,~f~;: t~~n~r:~~i!~~s b~~r,~-~,;,·f~~:~"~e~r~y 1 ~n:~;:k:e~~h~~7!sf~u~~>~enJ;~; 
down to !he knee, and lo::-!t of power in 1he muscles of the part. \\'hen th~::c symptoms 

~:~.:~:~~:~::f!~~:::~·,~~:~~'.:;:~,:;:~~~~1::'.:E.~~:;.';;:~~:·:1:,~~,·.;~:~:~~:.:';.:~,:i~:t~~::::,~::·~~~,~,~~,:~ 
F~'.~i'~·:'.l:~:~:~;;·.~~,',;~;,',ii;;'·;~:~~::,\·;~:~::~'.::'.':~:or·'·::~:~~~:,~.::::~·i;~:.:~~~'.:,r~~~:i:~:;':::':0~:!i;:F:~ 
length. \\'lien the muscle rdaxcd, it was clearly only in the tendon, und had no bony 
oriµ:in. Al tlte pre~ent time, thia gentltman can take l1is exerci:5e :L., usual. There is a 

;:::~ i ;~;·1~('~ 1 ;~~~;.~. to ·i~~~·~;~·1~1~~1~/ ~~:c 0~a~;oi:1 ;:f e,~!;~a: l~::;~1:·' t~~·~~~i~; ,.~·~sb;~~i ~~·~~~'(rGu~~: 
llo!-ip. Hep.,' 18G8). Billroth has also dei;cribe<l this affection. 

Yirchow is said by IIolmC':'i lo have recorded the fact, I hat a similar ossification of the 
muscli>s of the left arm of the Prusi;:;ian soldier takes place, and is termed "exercise 
bJne." 
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lNFLA)DfA.TION OF TENDONS. 

A~ an acute affeetion, this is most serious and girns rise to severe local and constitu
tional symptom~. It is met with as a consequence of a severe strain or laceration of 
tendon, or of some punctured or other wound iuvohing the sheath. It may begin in one 
toe or finger and ~pread upwards to tl1e palm, und so on to other tendons and even up the 
forearm. The locnl symptoms are pain with the external evidences of' inflammation, heat, 
redne,;s, and swelling; 1hc swelling being det'p-seated while the pain soon extends up the 
arnl beyond the seat of mischief. The constitutional symptoms arc those of more or less 
se\'ere pyrcxia. 

If surgical interference is 11ot brought to bear upon the case at an early period, suppu
ration must ~oon appear with the local sympt.oms of throbbing and aggravated local dis
tress, and the consti111tional symptoms of rigors, excitement, and depression; inflammation 
of the absorbents and their glands will probably complicate tli e case. 

Under sti ll more neglect, sloughing of the affected tendons, and diffused inflammation 
with suppuration of all the parts in,·olvecl in the disease will ensue. A finger, hand, or 
forearm, mny be jeopardized or sacri ficed, if' the inflammation be very acti\•e or the treat
ment with which it is met insufficient. 

Absorbent inflammation and blood poisoning (septicremia) are common accompaniments 
of this affrction. 

THEAnrnxT.-This affection is \'Cry amenable to surgical control, and a free incision 
into the swollen part is the be:5t means of arre:-;ting its progress by relie,·ing tension. The 
operation not only relic,·cs pain, which is C.'l.uscd by the teni:.ion of the fibrous tissues from 
the effu"ion beneath, but arrests the progress of the affection, by prcnmting the inflamma
tory effusion lmrrowing up the theca of the tendon. 

l''or thc~c objects a clean cut down to the theca should be ma.de as soon as hardness of 
the pn.rt~, with external e\•idence of inflammation, appears. If pus e~cape the practice 
must be good, but if Sl'rum only, the operation will tend to arrest the progn:!S~ of' the at:li.::c
tion at it~ on,.et, pre,·ent the formation of pus, and probahly check tl;e disease. Tiu~ 
inciision shoultl be 1:ertical O\'er the middle line of the finger and the centre of the tendon; 
no vessel or nc>1Te of importance being there in the way. 

When suppuration exists, the surgeon must follow up with his lancet e\•ery line of inflam
mation a.nd suppuration, for in no tissue does more harm ensue from retained fl11id' th,111 
in the fibrous . 

In tlw \'Cry earliest stage of the inflammation warm fomentations and possibly leeching 
may be beneficial. Elevation of the limb undoubtedly relieves pain, the hnnd being 
higher than the elbow, and the elbow than the shoulder. A saline purg:itirn i~ often ser
viceable. But the surgeon must not lose time by such tempo1·izing means; for tension of 
the p:1rt means its death by strangulation, if not mechanically relie\'ed, and medicines 
haYe no material influence upon the affoction. 'Vhen suppuration appears, tonics and 
liberal diet are required, as well as stimulants carefully adjusted to the necessities of the 
case. Sedati\'CS are always wanted in i:.o me one of their forms. l\lorphia acts the most 
rapidly in quarter- or halt'-grain doses given subcutaneously. " ratn dressings or poul
tices should be :\}Jplied. Jn very se\"ere cases when the powers of life are failing, ampu
tation may be ju:5tifiable, more particularly when the prospects arc small of gi\~ ing a useful 
hand or arm . For the arre:.t of diffused inflammation in the hand and arm the occlusion 
of the main nrtcry of the limb has been suggested. l\loore and :"fat111dt:!r ha,·e both 
adopted it in the upper extremity, with enough success to justif)' the practie('. Bleeding 
is apt to take place nt times <luring the progress of the sloughing of the tendon, and if 
recurrent, sucli a complication is likely to induce the surgeon to pe1form !'Orne operati\·e 
act for its control upon the main vessel of the extremity. Before doing this, however, he 
shoul<l always remove any sloughing tendon, as I ha\"e known hemorrhage e\"en of a severe 
kind to be kept up Ly the presence of a sloughing tendon in a part, and to have been 
arrested by its removal. 

CHHONIC lNFJ.Al\DlATIOS Of.' TENDONS. 

The th('(•<e of the tendons of the ex tensors of the thumb 1 of the tcnclo Achillis, and the 
long tendon of the biceps, as of other muscles, are linble 10 inflame, and this action is 
attl'nded l>y pain and weakne~s on mo\'ing the muscles, and at limes by swelling. 1\Iore 
frequently , howt•\'cr, the affCction will show itself by a peculiar rrack ling sensation which 
may be felt on grasping the part when the muscles arc in motion. Thi:5 crepitation when 

46 
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it hnc;; followed an injury, ha5 more than once been mistaken for that of fracture; yet it 
is distinct, and when once fdt ought to be recognized. The atfoction is r<:'a.dily cured by 
rest of the affected muscles, through the application of splints and by counter-irritation by 
mean.!\ of one or more blisters. The inflammation rarely goes on to suppuration unless 
neglected. 

AFFECTIONS OF BURS.IE MUCOSlE, SYNOVIAL CYSTS, GANGLION, ETC. 

Simple hursre are protectirn syno\"ial sacs found in the subcutaneous tissue, wherever 
pressure or friction is persistently present. 

Synoi:ial bursa are of the same kind aud are formed in the sa.m<' way, although si tuated 
between bone and mui-cle, t1_•n<lon and bone, or between muscles; while some synovial 
bnrsrn are rPa.Jly s.11uovial lierni<e, or pouchings of an O\'e r-di stcnde<l membrane of' a j oint 
into the connecti\'c tissue between the muscles. A ganglion is a bursa swelling directly 
connt!cted with the shea th of a tendon, and may he local or dijf'used. 

'Vhen a bursa (simple or sy novial) has an establi shed anatomical position it is called 
normal, and when it is a purely pathological production, accidental. Any of these bursre 
are liable to intianw, suppurate, or consolidate. 

Simple bursre.-The subcutaneous bur:::a over tltc patella or its ligament is more 
common ly enla rged than any other, aml when it is so is known as the " housemaid's 
knee." When it acutely inflames, suppuration rapidly takes place, and if an external 
out let for the pus is not soon established cliffusC'd suppuration arou nd the knee and onr 
the patella follows. Indeed, most of the cases of diffused suppuration around the knee 
lmve their origin in "btm;itis." 

'Vhen the inflammation is less acute and shows itself bv serom; effu!'ion into the bursa, 
it may give rise lo local pain on pressure and a peculiar crepitation, this crepitation often 
cx i;;ting before any perceptible enlargement of the bursa lrns taken place. 

In the more ad\'anced stage, when the tffosion has increm;ed, an encysted flnctuating 
swelling will hnve formed, which may be tense or flaccid, the degree of tension of the 
hursn turning entirel.v upon the rapidity of the effu-.ion . Jn more chronic examples, the 
bursa will appear harder, firmer, nnd less distinctly fluctuating, while in \"ery neglected or 
chronic ca~es, it may haxe so consolidated ns to appear as a solid tumor, a lthough tlrn 
t11m or will C'Ontain on stction some cavity in its C<'lltre, the mn!'s appearing to be m~ule up 
of concentri c lamin ro of organized lymph (Fig. 416). ln exceptional cases, however, the 

Fm. 416. Fm. 417. 

Bursaelougblngfromoverpatella. 

bursa may have complell'ly consolidated. The!'C bur~re, as n rule, contain simple serum, 
although at time!' sernm is blood-stai ned, while in other casef-l, rice-like bodies (organized 
fibrin) or pedunculatcd fringe-like out.growths like loose cartilages exist. " 'hen injured 

~;:~7n~~
1 {~:~~'[0~:1~)~e ri~~~~s '~:~y~~~~~~~i:i:;1~0;~t:J~~s ti~~~t~~ b~11t:~~~1~~s f ~~~I ~1~~7tl ;0~7ee; 

~~~.:;~ :~er~~~~~rb~~~~·~~~~~,~~t::r~ w}~~len~~l~~t~~n ~~~i~~~;~ sc:~~l:·:::r 1~~~nS~1~~,~~~ds 5~~~:~ 
and in the case from which Fig . .J.17 was taken. Jn syphilitic subjects, this result is not 
unfrequent. 

On the other hand, a bursa may increa..:e by effusion, nncl by some external cause rup
ture subcmnneouf-ll)" or externally, and thereby undergo a cure. In 1870, I had a ca,.;e 
of the form tr kind under my care in a man <et. 60, who had a bur~a the size of a ti'.'it over 
his patella, which ruptured on kneeling. "~lien I saw him, lhe cellula.r tissue about the 
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knee was infiltrated witl1 serum which was sub!'equently ab~orbed, and the bursa did not 
reappear. 

"~Ital has been def;cribecl a" taking place in the bur~a over the patella may occur in 
other part~, and more particularly over the olecranon prote~s, when~ an enlargement of 
the burs.a goes liy the name of the·' miner's elbow." I ha,·e, howcYer, !'een them over 
the acromion pro<.•r;.;s in mrn who carry timber; over the tendon of the extensor triceps 
mu.,.cle of the thigh in a woman who lmbi1ually started her sewing machine with the 
k1we; onr the tubt·ro:;ity of tlie i;.;chium in 8pitaltield's wc:wers (':wca,·cr's bottom"), 
and in Thames lightennen i over the dorsum of the foot in exrreme cases of talipcs cquino
rnrus when the children walked upon the part; ornr the ex'.ternal malleolus in tailors; 
onr the mallc·oli and nlso the instC'p from the pre!'~ure of a boot; over the great trochanter 
of the femur in a soldier from pre~sure caused hy sleeping on a board; and last, but not 
least, onr the hi\11 of Lhe great toe in cases of "bunion," Gnd in the sole of the foot o,•er 
the heads of the metatarsal bones in men who walk much with short shoes, or with some 
who han contraction of the extensor tendon:s of the toes. 

Bur:-re will, however, cnl:t.rge or form wh('rever there is pressur<', the enlargement being 
in a measme compen;;;atory to save deep 1issues. Yet this rule does noL hold good always, 
for I han seen more than one instance in which enlarged bursro existed over the knuckles 
of the fir.st phalan~eal joint of the hands without any such cause. 

TTEAT\tEN"T.-ln the early crepitating :stage of effusion, the removal of all pressure and 
the applirntion of a blil'iter are, probably, !SUflicient to effect a cure, and, in more ad,·ancl;!d 
stages, the rept·atc1l application of blisters is often sufficient to excite ab:"orption of the 
effused fluid and reco,·ery. \\' .. hen these means fail and tlie walls of the bursa are thin, 
the cavity may be tapped and the parietes of the cyst firmly pre1>sed together by means of 
a pad and strapping. \'fhen the walls are indurated. this treatment is u"ele5.;:; but a cure 
may generally be effected by the introduction of a ~eton which shoulcl be kept in till sup
puration is freely f'Stablished . In more solid cyst", none of these means are of use, an1l 
exci.;;ion i!' the only ~ound practice, the snrgeon m:lkin~ his incision O\'er the outer bor<lcr 
of the bursa in order that the cicatrix may be out of harm's way. In some few instances 
where tapping has pro\•ed ineffectual, the cyst may be injected with twenty drops of the 
compound tincture of iodine in a drachm of water as in hydrocele. \Vhen blood has been 
effused into the hursa from a blow, as indicated by its sudden increase, a free incision into 
the cyst and the e\·acuation of the clots may he expected to be followed by a recovery; 
but this should only he done when its absorption does not l:ikc place by natural processes. 
"rhen loose or pedunculated bodies exist in a bursa and cau.se distress, they may be 
removed by means of a free incision through its walls. 

SrsovTAL Buns.+:. 

An enlnrgemcnt of a synovial bursa is a far more seriou'I affection than that which has 
been just de~crihcd: as thesf:' bur,,...e are situnled about tendons or muscles., the articular 
extremities of bones and joints, and in many instances, indeed, barn direct comrpunication 
with joints. 

1'/iere is a deep bnrsa benear!t t!te deltoid muscle which, when inflamed, gives rise to 
swelling around the shoulder-joint, and pain and crepitation on movement, simulating 
~houlder-joint mischief; at timCs, too, this bursa communicates with the joint through the 
bicipital groo,·e in whicl1 the biceps tendon plays. It may be distended with serous fluid 
or ma.y contain loo~e hollies such as are found in other bursro or ganglia. They should 
be dealt with cautiously on <.lCCOlmt of the po:-,.ibility of their communicating with the 
joint. Hence, bli.'lff'ring and ab:;;olnte rest of the arm arc the best means to employ, the 
bursro being opened only wh<'n obstinate, and when pouching exists in front of the deltoid 
tendon. From one of these bursro on two occasiom;, I have evacuated within three 
months, morP than half a pint of bursa! fluid, containing melon seed-like bodies, a recovery 
subsequently ta.king place. Such an operation should, however, be done only after gr:we 
consideration. 

Another extensi,·c bursn, situated beneath the extensor muscles of the ll1igh, is not 
unfrequcntly the seat of acute or subacute inflammation, and such ca!;CS liave been mis
t:tken for inflammation of the knee-joint. The diagnosis ought not, however, to be diffi
cult, for in the hur:-;a\ cnlar~ement however great, the bulging of the cavity will seldom 
extend downward"' bt•yond the upper border of the patrllai and will not, as in joint di"'
ea~e, extend to eitlwr 5.ide of that bone or below it. l"luctuation, moreo,·er, will only be 
felt abo,·e the joint and not obliquely through it. \Yhen the patient s1ands, the difference 
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betwern the distension of the bursal and that of the synovial sac will be also at once 
manifested. " 'ith this enlargement, there may be some stiffncl"l\ of the joint, but there 
will be always mobility. This bur~a at times becomes the !<Cat of suppuration, whtm the 
necessity of a correct diagnosi~ is more important on account of treatment. In all cases 
it is necessary to maintain rc~t, and the ab:wrption of the fluid should be promoted by 
blisters. ln ob:;tinate cases when the bursa is very tenf'e, the cavity may be tapped, and, 
when it suppurates, freely opened, but neither of these operations should be undertaken 
without a strong necessity, for suppurative inflammation of the bur~a may extend to the 
joint with a. fat:.il resull. ] have, however, tapped sucl1 a bursa in a woman, :ct. 35, and 

~;:~~'~ ~~s~:g~1t"~~;;~~~ :~ _:\~:i~k~1~,~~n~ofrs~!~11k~::f~11s~~~~Pt~i:u~~r~:,u~~d''!~~~~~~=;s ~~~; 
ounces of pus and hlood, such as escapes from a h:cmatocele; a good recovery took place. 

J'lle deep burs<i between tlle ligamentum patella and t!te bo1ie is very lial;Je to inflame 

~~~,:~~~'rT:'ai:,~~;~1 l~~:~so1~~!~ :~/~~~s~1~~1~ls :~:~~-~v~~~~~~nt; 1~1:~ 1~~L~;~1~td~:~:~~;lti1;~h~o ~~;;; 
the extended leg. It is very troublesome, and when establ ished, can only be treated 
successfully by mPans of blisters and rest with the leg on a splint. 

J'he bursa si·tuated over the upper part of the tuberosity of the os calcis, between the 
bone and the tendo Achillis, is sometimes inflamed, and gives rise to a marke<l projection 
in the part; it causes pain and lameness. Jt is to be cured l.Jy absolute rtst (the foot and 
leg being fixed on a splint) and the application of blisters. 

A bursa also naturally exists in connection wit!t and beneath the tendon of tlte psoas 
muscle as it passes over the arch of the pel"is; this also may communicate with the hip
joint. 'Vhcn distended with fluid it will give rise to a swi!lling in the upper part of the 
thigh on tile inner side of the femoral vessels, which will be soft and fluctuating:, but not 
recei,·e any impulse on coughing, 1ike a psoas alJscess, for which it is apt to be mistaken. 

'l'lte bursa between tlte tendon of tlte gluteus maxi mus and trocltanter may also inflame 
and suppumte, and, when it docs, it gi\·es rise to a troublesome and often dangerous 
affection. "'hen suppuration takes place, an opening may be made, which should be free, 
but the thigh m11::>t be well fixed . "'hen suppuration does not occur naturally the surgeon 
should be in no hurry to open the bursa, but be satisfied lo keep the limb at rest aud 
blister the swelling. 

Synovial bursre in the popliteal space requires a rather longer notice than 
the forms to which atlention bas already been directed, since they are, although common, 
sometimes diflicult lO dia.gnose and dangerous to treat. Their treatment, howeyer, as a 
rule, is successful. 

These bursro mny be divided in a clinical point of view into two classes-the first, 
including such as arc co111wcted with t.l1e sheaths of tendons or that encircle their insertion, 
and have 110 communicMion with the knee-joint; tlie second, those that directly or indi
rectly communicate with the joint and are either synovial herniro pouching from it, or 
bursre originating about the tendons and communicating with it. 

Among the first is the normal bursa which exists above the head of the fibula on the 
outer border of the popliteal space between the insertion of the biceps muscle and the 
external lateral ligament; a second, which may be said to be on the outer border, although 
it has a somewhat more central position which separates the external lateral ligament 
from the tendon of the poplit<·us muscle; and a third 011 the inner side of the space which 
liPs between the tendon of the semi-membranosus mu~cle and the inner tuberosity of the 
tibia-the whole of these burem occupying the lower half of the popliteal space. 

In the second diYision, there is th~ smaller bursa wliich sepnrrtlcs the outer head of the 
gastrocnemius muscle frOm the outer condyle of the fe1nur, and the larger that normally 
exists between the internal f'Ondyle of the fomur aud the inner heatl. of the gastrocnemius 
and semi-nwmbranosus muscles, and which generally sends a pro1·ci:;s between these 
muscles, the smaller occasionally and the larger generally communicating with the knee
joint, both of these occupying tl1e tipper half of the popliteal spnce. 

The larger bursa may k\ve its origin on the inner side of the poplitea.1 space, but as it 
grows, invariably encroaches on it and becomes central, and is far more frequently en
larged than any of the other pop1ite:li burs::e. 

All these norr~ial synovial bursre may become enlarged under the influence of over or 
prolonged exertion or any sudden strain, the smaller ones increasing to the size of a 
walnut, and the larger to that of an orange. As they increase so they become central, 
and as they assume a ct:ntral position difficulties in their di:\gnosis may be experienced. 
They may contain a thin, clear, or blood-stniuetl. serou.s fluid; a tenacious, synovial, or 
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colloi1lal, apple-jelly-like material, and, in exceptional instancci:. may have coni:.olidated. 
l have, howen.·r, known this to occur but once. lt is probable that the bursm which 
have serous contents do not communicate with a joint, while those that h:wc synol"ia do. 

JJiagnosis.-ln a g1:meral way there ought not to be any difficulty in making these 
cases out, more particularly when the diffCrent positions in which they may appear are 
known, since tht:ir circumscribed and ddincd outline, their fluctuating fctl and mobility 
when the leg jg flexed, and their hardnes:o' an<l ela:-:ticity when fully stretched fairly charac
terize them . "'hen, howen·r, the swelling pulsates and a bruit i!i hl•ard O\·er the tumor, 
some difficulty in <liag:no:-;is may be felt, although 1 can hardly uudcr~tand how such a 
case could be mistaken for an aneurism, as on a careful examination the hursal pulsatilc 
i-welling could not be emptied and refilled by pre~sure upon the aflCrent arlery, as would 
an aneurii;;m; neither would the pulsation be so dhitinct nor the bruit so clear; for both 
the pul!l-ation and the limb would have been simply comm1111icated. The position of the 
bruit, moreover, would l1ave a greater influl•nce upon the i-ymptoms in a case of bursa 
than in tilnt of aneurism ; for whereas in the latter, Uy slightly flexing the leg upon the 
thigh, the aneurism would become more defined, its pul.:.ations more m~\rkcd and under 
control, in bur:-t:\: the swelling would become more flaccid and Jri;;s distinct. Extension 
makes the pulsation and the swelling to be more distinct in the case of burs;:c, and less so 
in that of an(.'11rism. 

\Vith respect. IO the diagnosii;; of a synovial bursa which communicates with the knee 
and a true synovial lwrnia1 I han~ not much to arid beyond the fact, that in the former 
there may be no symptoms of knee-joint disease, whereas in the latter, there will to a 
certainty be chronic effusion into tbc joint, which probably will be part of an osleo
arthritic change. 

When pressure upon the popliteal swelling cau::.es it to diminish or disappear, while the 
joint itself enlnrges and becomes fluctuant, or more so under the prcs!!'urc, it is a fair 
inforencc that the joint and bursa communicate, although when these conditions do not 
exist, it would be wrong to infer the opposite, for the opening from a bursa is at times 
valrnlar and altered by position. 

TREAT:'>IEXT.-A~ an enlargement of the~e bursre always follows cxcc~Ri\·e muscular 
ac1io11 and straimi, so by absolute rest of the limb as gu:irantecd by a splint and the appli
cation of repeated blisters, can the bulk or them be made to disappear. In obstinate 
examples of the first division of cases tapping r\1ay be resorted LO, whereas in the second 
it should be undcl'taken only where otlier treatment has failNI, and then with extreme 
eare by means of 1he aspirator. In still more obstina.fe cni:;es when• the limb is rendered 
m;elesl', a free incision may be made into the eyRts, or they may be exci;:;ed; but such 
desperate measures are only applicable in desperate cru:es. 

The firi't division of ca~es may always be boldly dealt with, hut the second should be 
treate<l with extreme caution. 

Thus, in a casP which was under my care some years a1ro1 wlll'rC by repeated blistering 
the tumor cJignppearccl for a time only to recur, a suq:!;t'Oll wn1' induced to lap and subse
quently inci:;e the cyst, after which, acute suppuration of the pt1rt occurred, which in the 
end compelled am1)utation. 

The ease of ~olid bursa already alluded to occurrcrl in my own practice. I mistook it 
for a tumor, kwing punctured it with a neerlle without obtaining any flow of fluid. Jt 
was in a man of middle age, harl been growing for a.bout ten yt•aril. wa.s the size of a fist, 

~~~~)'.~::~~'.~;~:~~i:'.~':!r::1i~'.:~~~r~:~"f ffi;;~~':;;~,;~'.i:::~;~;~~~c~:~;·~'.;;~~:,~~'.:':\~f;;,i~,~'.:~ 
the size of a nut, but J lef't the deeper part. Suppuration, however, subsequently attacked 

~~~~J~~~t'.~;:~~~1;:;i~i·;:;~~~~~~f ~~f ',E~!;:;;:f :.~·~i~~~·~.t:g![;~:g:r~;~~~IiL~~~ 
on this subject in the' Archives GCnCrales de )led.' 18JG. 

SYNOVlAL CYSTS. 

Jn connection with lhis subject of syno\·ial hernia. it i;;hould be stated, that at times 

~~~,~~j ,!;:~1 ~;:~~~~:.::!~~ Y~~1:l ~l~~l ,s{F~,'~i1~l \~~1~!n~~~~I:,~~~~ ~t;!\~h~. 1~;1': ~~:\i,:'l~g~:~s~1~:l~fl l~~e 1 i!f~: 
nest point of the JOlllt capsule was :it the 5-pot at wl11eh 1t par11ally encircles the tendon of 
the poplitcus muscle, it is more than probable thnt it is at this spot that the flui<l e~ca1ws. 
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The syno\·inl cp;t may occupy the popliteal space and upp<'r pnrt of till' calf of the leg, 
or may be evident in the calf of the leg only, projec1ing most,:~ a rule . on the inner 
aspect of' the leg, or may be perceptible only at the upper and inner part of the leg as a 
i::mall defined swelling not approaching within three or four incllt's of any part of the 
knee-joint. Thct'f' need not of nece,:;sity be any communicable fluctuation between the 
cy~t aml the joint. 

Thc~e cy~ts are generally found in joint:) that are thr R<'ats of osteoarthritis and are 
curable. They should not be punctured or otherwi~e suhjt•cted to opt'ration unlc~s there 
appear ~trong n'a"ons for so doing, i1rn.smuch a~ interl'crence may lead to acute inflamma
tion and suppuration of the knee-joint. 

For this information I liave to thank )fr. l\Iorrant B:1ker, who has written a rnlunble 
paper on the suhjcct in the• St. Bartholomew's Ilo~p. Hrp. / 1877. It recalled to my 
recollection several cases which were doubtless of tliis affection, an<l which I did not 
unden;tand. 

GANGLlQX. 

This is met with in two forms, the one the more common :i.s :i.n encysted swelling con
nected with the sheath of a tendon; the secon<l ns a more diffusetl swelling inrnh'ing the 
theca of one or many tendons, tho.se of the wrist being the most commonly affected; and 
the flexors more frequently than tlie c:xttnsors. l h:tH', howenr, seen it in the extensors 
of the toes, and on the clon•al aspect of the foot beneath the annular ligament of the 
ankle; but it may attack any tendon. Ganglion is always the remit of strain or o,·er
action of the tendons. Th<' local ganglion always contains colloidal apple-jelly-like 
material, which is at times crystal-like in clearne~s, at othcr5 pinkish. In the diffu::;ed, 
the fluid is more like synovia, containing loose bodies. 

"The burs:u or ganglions which form about the shC'aths of the tendons at the wrist 
appear to be the cystic transformations of the cells inclo~ed in tlie fringe-like processes of 
the syno,·ial membrane of the sheaths. 8omctimes they are distended with 
serous fluid ; at other times tlwir contents pos!'CSs a gt•latinous or even a honey-like con
si:.tency, which t·onstitute a. form of meliceris. Under some circum:.;lances free :fibro
cartil;\ginous-likc bodies, irregularly shapt•cl, compo:-cd of a compact connrctin• substance, 
form in con~iderablc numbers, more esuecially in the ganglionic enlargement of the 
synovia.1 bursa which surrounds the flexor tendons of the finger::; at the wrist!'-Paget, 
'Surg-. Path.' 

T he localized form of ganglion is more common on the dorsal aspect of the 
wrist than anywhere cbc, although not rarely it is co1mc>cLccl with the flexor tendons; and 
appear::; a~ a globular or ir1·ef!ularly cystic, tt=nse swelling of the part. At times, it is 
very hard, tl.t others, f\uctua.ting and soft. "\\~hen of good size, it may be translucent . 
Pressure upon it to any extent causes pain, se\·cre pres::.ure sickcni11g pain, even fainting 
and vomiting. 'fho~c in the palm of the hand about the h(;ul of the metacarpal bones 
are the most painful. At times, ganglion is painle~s, causing only some weakness of the 
wrist. 

A large ganglion occa.i::;ionally forms behind the external mallcolus connected with the 
pcronci tendons. Jt should be touched with care. 

T he d~ffused ?r compou?d ganglion. varies in !ts symptoms according to the 
number ol tendons mvolve<l. "hen one only 1s :\ffl•cte<l 1t may appear as a deep-seated, 

~~1~;1~:~~~;g,d~~=~~:~~ s;;~t1: 1i·~I~ i::pl~:~ ~~;1r:fzP~f t!l~ 1ete~~~~~:iint~i'e '~11;:~1m~~a~~ s~:~11<~~~~ ~~~ 
i1wolnd, will be diffui:;ed; but whcn the whole of the f\(•xor tendons are implicated it 
will occupy Loth the palm of the hand and Lhe forearm nho,·c the wrist. In the case 

illustmtc<l in Fig. 418. taken from a 
Fio . 418. woman, ::t't. 49, s.ent 10 me by Dr. Love

grove, now of Ilythe, all the Aexor te1Hl-

~~5s~:l~·ec~1;~·:l:~~e~li;~e:l;ll1:~~1~~~~ ~~~'~::: 
commonly callcil '' melon.s.ced or rice
likc" bodie~. :ire> mmally pre~ent. They 
may frequently he m:ule out to exi:-;t. hy 

~~~e s~•;:~~,l~;~ 1~~~\~:1 ~;~~~~-':~11:~:~~ga~!:f u1~~~~ 
thl• annulnl' ligament of tlw wri~t by firm 

Gaugllon lufohlng a\I the lle:tortendonsof hand and wl"i1t. pressure alternately applied in this direc-
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lion, the prr~surc CXC'itin~ n peculiar rough scrooping s<'nsaiton. cau~ecl by these locse 
bodies paRRing along the thec:-e of the tendons bt'lll'ath the ligamt•nt. 

TREA"nu:-.;T.-The local ~an.zlion when first formecl, may oftl'11 l;e curccl by the appli
cation of a blister and by rest of the tendon secured hy means of l-'OlllC l5plint, but when it 
lias cxi~tecl for some time, such treatment is u,:;ele~s. " rhcn it can be ruptured by pres
sure applied by grasping the flexed hand with Loth handti an1l by one thumb superpo!"ed 
upon the other ornr the _ganglion, a cure may often be cff1.:ctcd; firm pre:-;sure being 
suh.:;;e~1uently k<'pt up by means of' a pad of lint and strapping. 'rl1en this fails, the 
ganglion shoul(I be ptmcrnred subcutaneously by means of a. ~pear-sh:iped needle or fine 
tenotomy knife, its contents squeezed out, <.\nd prc~surc applietl by lint and strapping as 
before. " rhC'n sucCCi'S docs not follow thi:; treatment, a !'ilk Sl'ton may be introduced, the 
hand bcin~ kept quiN on a splint, but it should be removed so goon a.;; suppuration has 
bt'cn e:i.tablisbetl. This treatment ghould not be e mployed, howt•\·cr, until ;\\l minor means 
h:we failed, for it is occasion:illy followed by diffused inflammation of the thcca of the 
tcn1lon with all it s da,ngers. 

The diffused or compound ganglion is cfangcr9us to deal wit Ii; that is, any 
interfere nce with it ma.y be followed by SC\'Cre inflammation of all the t.hct~u in Yoked, and 
thus limb and life be jeopardized . But this result is not common when proper precautions 

~:~o~~k~1:~ tiariL~~~;\;~~~:11:s~l::.~e:~'l~c;~:.; ~;~ys~~,~ .. :~,~~~nfs ~~~~~:~~e:~~ways, howe\·er, be laid 

The only cfli.:ctual wa.y of dealing with it is by incision. To do tlii~, the surgcon should 
for some five or ;;:ix days before fix the hand and forearm upon a splint; he should th<!n 
make a clean cut into the atfCctcd theca, free enough to allow of the ready e5cape of all 
the ganglion contents without :my forcible manipulation. '\Tlien many tlice~ are inrnlvetl, 
more than one inci$iOn is called fm·. The incision shoul(l always be made in a vertical 
direction O\'Cr tlrn tendon!', antl both abo,·c and lwlow tlie annular ligament when tlie 
cfo•ease extends np the arm. .After the operation. the wound shoul1l be drt::-;Red with water 
dr1» • ..;ing and the !-iplint kept on , movement of the finger being allowed after the lap:;e of a 
fow clays, when the fear of tlitfused suppur:lti,·e inflammation has p~L,f;e<l away. In the 
severe example of the affection illustrated in Fig. 4l8, this practice ,,.3,, adopted with 
Auccc.~s, and in several others of a Jess SC\'Cre character, I coultl record the 1":'ame result. I 
have never had occasion to divide the aonnlar ligament.. 

CHAPTER XXIX. 

DEFORi\lI'fIES, CLUB-FOOT, AND ORTLIOPlEDIC SURGERY. 

J\IALFOR:'llATIOKS. 

l\L\J.FOR:itATIONS of the limbs remain to be considered, those of special parts having 
already receivl"'d attention under other headings. 

They may roughly be classed as being due e ither to excess or hypertrophy, or to 
deficiency. 

Unnatural adhesion between parts is not rare, and mal-developmeut in some odd way 
is occasionally m1:;t with. 

As examples of excess of development, supernumerary fingers or toes a.re the most 
common, the supernumerary digits being more or less well forme<l or rudimentary; 
appearing either as sk in appendages (8, 9, Fig . .Jl D) or being more like cleft phalanges, 
witl1 common metacarpal or metatarsal bones (2, 6, 7, Fig. 419) . The thumb is very 
commonly cleft . 

Thus, out or twenty cases of supernumerary fin gers and toes consecutively noted, e ight 
were of the thumb, and four were of the fingers alone, lhree of the toes :ilone, and firn of 

~~;;;:E:·l f !;~~:~,::~~~f,~~1.~~f ~·~:~:, :~~;"~;:'.~,~ ~r:~!~~::.~;~~~;;~i;;,/~i.,,::~:~i:~~~::iE:fae~~~:'. 
case (' 7\h•d.-Chir. TranR.,' vol. xh·i). 

Hypertrophy of C'xlremitie:; is met with, e itlw r of' whole limbs or parts of limb:-. In 
drawing 10, Fig . .U9, liypertrophy of one finger is 8howu, a,.sociatetl with deficiency of 
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other:::, but the hypertrophy is a type of the affection that is met with in practice, whether 
of n. digit or extremity. 

TnEAT\fEST. - Hudimcntary fingers and toes may be frarl('!O~ly exci~e<l when they 
appear as skin appendages, !Jut, when they exist as bifi<l phalanges, great care is called for 

FIG . 419. 

Typuor the different 'ki11dsorderormitiesof the ha.nd~ and feel. 

in their trcatm<·nL on account of the frequency of their being a common joint to the two 

:;,~;;,£t'.~:~~~~~::i~:~~~:~.~::~;~~~:,~~~~~~~~:~,l~~;r~;i~·~~:~:F!i.i~~:'.·~~
1

~~1.',~:~~:;~~~~~ 
qu~i;~;e 1~~1'.~~:f.•;:~1 ext.remities may be removed when they are sources of great inconve
ni<•nt·e , hut not oth('rwise. 

Webbed fingers and toes arc another common clcf'ormity. AL times all the digits 
of one or both h:.rnd:; or feet :ire web Led, but more commonly only two are iurnh'ed. Thus, 
I have seen the thumb and i1Hl('x -fingc r wclJbcd in one case (No. 3, Fig. 419); the ring 
and middle fingers of both hands (No. 1), and in another the second and third toes of 
both feet. Jn one instance, the toes of one foot were webbed, ;rnd the fin;:r(•r:s of the hands 
more or k~s trunC'ated. Jn anC\ther, with wcblJed toes on both ft>et. there wa.s a supernu
merary rig:hL thumb. Indeed, where a disposition to deformities shows itself several 
varieties of deformity may co-exist in the same subject. 

T1rnAT'.\TEXT.-For the hand, when the lingers are well formed, the sur;:r<>on, if possible, 
should di,·ide the web, bm, under other circumstances, it i~ more prudent to !rave it alone. 
"\lllCn the web id very narrow there is nothing left but to divide it, but before doing so a 
good opc11in~ at tlu· ba.se of tlie cleft ought to be establishctl to prevC'nL the subsequent 
closure of the wound. This can be efficient ly effected by means or the galrnnic cautery 
or otherwise, and the sub~eqnent introduc1ion into the opening of a piece of aluminium 
wire, the wire being kept in till the wound has cicatrized and become a." thoroup;hly estab
lished as an t·ar-ring hole. ""hen this s tep of the operation has been cffoctc<l, the cleft 
nui.r he f'earlt'~~ly divided. 

" "he11 the web i ~ broader and more material cxi:;ts for the surg-eon's manipulation, the 
best plan to adopt is, to split the web transversely bC'twecn Lhc lingers, :rnd LO turn one 
flap of' ski n roU1.1d 01.1c fin~cr m1<l the other flap round tl10 secon<l, stitching the edges of 
the flap to the sk in ot the linger. 

Webbed toes nec1l no surgical interference. 
Absence. of parts cannot surgically be remerlie1..1. ln No. 13 1 Fig. -119, there was 

an abst::nce ot a thumb, hnt Uy way of compensation, nn extra finger was given . In No. 
1.J, tlic ring-finp;er was absent, but the index and middle were hypertrophied. 

At other timP~, limbs are truncated as if from intra-uterine nmputa.tion, and, in rarer 
c:1se:::, bones anc.1 joints ~e<·m to be defici1mt. Tim~, in a male subject I hnd under care 
some years ago the right arm was shortened as if amputated above the elbow, nncl the 
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right Jower cxtrc>mity was rC'prc~cntecl by one short bone, with a foot that woul<l haxc been 
calleJ perfect if the little toe had not been absent. 

These cas;es arc mentioned, howeYer, only as curiosities, and arc beyond the pale of the 
snrg-ron's art. 

Clawlike extremities as rcpre~cntccl in Nos. 1, 11 , und 12, Fig .. .i]!J, are ,·ery 
curious. No. 1 repn•,;cnts tile hands of George N-, ret. 7 weeks, the third child of well
madl." parents, the other cliildrcn being natural. Very little power existed in the claws, 
one finger alone being of use. The child in other respects was well made and intelliµ:ent. 

Nos. 11 and 12 were taken from Edward E-, ret. -t, one of eight children, three being 
boys and five girls, one brotlicr having precisely the same deformity. The parents were 
well made. 

The hands in Xo. 11, had apparently but three metacarpal bones; the wrist an<l carpa l 
joints being normal; the soliLai·y digit had much power. The feet in No. J :?, were still 
more oddly m:ulc. Jn both, the tal'sa.l bones seemed to be na.tuml, but on the ri,!!ht foot 
the metat:\rsal bones were confused together. Tlic digits had good power. Nothing 
could be s 11g:ge~1ccl for the patient's benefit. 

Hereditary nature of deformities.-Thc herctlital'y nature of deformities is 
generally re<'ognized, thoup;h in the history of such ca~cs it is excC'ptio11al f'or such a 
tendency to be traced. "'hen, however, it is ma.de out it is, as a rule. remarkable. 
Deformities, when inherited, are also generally of a like kind. Thus, def'ormitit's of the 
genital organs nrc passed on to succeeding generations, as is the dispo~ition to harelip or 
webbed fingers, &c. 

Exceptions to this rule are met with. Thus, in a family of tWf:iYC ch ildren, two out of 
four boys had harelip an<l fissured palate, and one out or eight girls had hypertrophy of 
the right lower extrcmit_v, with atrophy of the right great toe. The father of this family 
had a supernumerary little finger on one ha.nd. 

A female child, 01H" of fh·c, the other four being well made, had hypertrophy of the two 
inner toci'l of the left foot. They were at five weeks old as large as the tOt's of' an :ulult, 
and a.swell made. The parents had no deformity, but the father's maternal grandfather 
had a double thumh. 

A boy had a double thumL on one hand and a web between the second and third toes 
of both feet. Ilis fatht:r had webbed toes. 

These exceptions to the rule abo\·e given are, however, rare. 
As illustrations of' the rule, the following cases have been extracted from my note.hook::; . 

A man had six perfect toes on each foot, and six: perfect fingers on each hand. Ile was 
one of ten chiltlren, all of whom had the same kind of deformity. The parents of thei:;e 
children were, howeveri well made. 

A female child htLd left equino-nirus. She was one of eight C'hildrrn, the oilier sew•n 
being well made. The parent:< had no such deformity, but the mother had two brothers 
and one sister :so deformed, and her fatbet· had double talipes. 

A man lmd scrotal hypospadiasis, and was one of niue children. Both his parents were 
well formed, and no history of deformity could be traced lmckw:mk One of his sisLers 
had harelip, while two of his brolh<'rs were deformed as he was, one having passed as a 
female till he was eighteen years of age. Two other brothers and three si5ters were 
natural, but each of the . .:c brothers had a son a hypospadiac. 

These cru:es are ,·cry striking. 

Cu::m-FOOT. 

W'hen paralysis takes place of a single muscle or of a group of musclC's functionally 
associated, the opposing muscle or group losing antagonism, acts uncontrolled, :rnd, as a 
con~eqiience, contraction or duformity is liable to be prodnced, the deformities resulting 
from this cla~s of' cn.scs bc·ing designated paralytic distortions . 

" ' hen a musc le or a group of muscles, from whatever cause, nets spasmodically with an 
active tonic contraction, or a slow and progressive one quite irrespective of' the will, or 
but slightly influenced by it. and in this way O\"Crcomes the opposing muscle or gro11p of 
muscles, deformities may likewise be produced, such cases being called spastic or spas
modic distortions. 

In the first cln"s, the degree of deformity depends much upon the degree of pnralysis that 
is present, and in the second, on the amount of spa.."-m or contracLing force of the muscles 
inrnl ved. Some surgeons would class nil deformities in the first group, but this Yiew is 
incorrect. 
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Both m:iy be con,qenital or acqnired. In the congenital, ~reatcr clrn.n~es take place in 
the conformation of the bones than in the acquired, th<'se clmngC'i'i dcpenrlin~ much upon 
the intensity of the mu;:;cula.r action, but more upon the period of life at which they com
menced. 

"IL seems ns if in congenital club.foot and analogous di~tortions a. stimulu11 or irritant 
were present in the medulla spinalis, acting upon ct>rtain g-n.nglionic cells there, which 
keeps the affocte<l muscle in a state of tonic contraction, yet not suHicient to neutralize 
the ::;timulus of the will within the limits of mo\·ement pcrmiLtcd Uy the structural short
ening of the member. 1\Iany uon-congenital spastic contrac1ions appea.r allied to the con
dition which prevails in some states of chorea, in whieh, when the will would permit or 
cause contraction or relaxation of a pn.rticular muscle, an involuntary influence excites 
contraction, interferes with and frustrates the ,·oluntary effort. In more intense spas
modic contractions the will is entirely overpowered before ~tructural shortening supen·enes 
to effect the same cnd."-Liule. 

As nn extra argument in favor of this view, the fact may be adduced that club-foot 
often coexists with other deformities, such a.s spina bifida and <"lub.Jiand, &c. "Congeni
tal and non-congenital club.foot spring from analogous causes." 

""hen 1hese muscular contractions are powerful enoug-h or continue long enough to 
niter the natural position of a part, deformity is :;aid to exist, and according to its seat or 
form has it a special name. 

To Stromeyer abroad as well as to J .. ittle in this country, are we chiefly indebted for 
mo~t of our knowledge on thi1' matter, although in more rt:cent times Tamplin, Lonsdale, 
""· Adams, Brodhurot, and others have added much to the subject. 

Stromeycr, howeYer, in 1831, only followed Delpech in 1828, this great surgeon follow
ing a greater-John Bunter-who in 179-l established the principle of subcutaneous sur
gery. when he.: di\·i<lcd injuries to sound parts into two divisions, and e!:itablished this 
principle, that-" The injuries of the first divii;ion, in which the parts do not communi
cate externally, seldom inflame, while those of the second commonly lioth inflame and 
suppurate.'' 

Club-foot may be clividecl into four typical forms:-
Talipes equinus, in which the heel is ~imply drawn up by th(} contra<'tion of the 

muocles ol' the calf (Fig. 420). 

FIG. 420. Fw. 421. 

Talipes varus, in which the foot is drawn inwards to different derrrees (FilJ', 421). 
Talipes valgus, in which the foot is turned out (Fig. 4.22). 

0 0 

And, talipes calcaneus, in which the foot is drawn up ancl the heel depressed 
(Fig. 423). 

Combinations of these forms arc commonly seen, thus, we have T. eqttino-1.:arus, when 
the foot is turned in nnd heel drawn up (Fig. 421A); 7~ equino-valgus, when the foot is 
turned out and the heel drawn up; 7~ calcaneo-varus and calcaneo valgus bein" terms 
applied when the heel is depressed and foot turned in or out. 

0 

cq:~,:~~~l::~r;~1 :~~~~l :~tl~:,~ ~~i~~~ tfi~n~~:~t:~01~~~~1,1 ~~1c~u~~~ ~~~::.xist, talipes equinus and 

ln cal911s, the perouci mu~clcs are chiefly im·olved; in Nlrits, the nclcluctors, particu· 

!~:!~<'~!:~o t:~~l~:~;~l;s ~1:;~ i~{~~';;~;ie\~1:1r~~:a~;:1i~r~~t\~:~ ~:~i~~cg-i:t~'~:~lcs of the calf through 

Club-foot is oft(•n hcrcclitnry, and more pronr to attark the male branche~ of a family 
than the female, and in this r<'!"pect seems to follow the ordinary law of' all deformities. 
In a Ca!-ie under my care of' talipes rnrus, the child's father, grandfather, and great-grand-
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fothC'r on the father'~ sidr had congenital talipes, while none of the fomale branches of the 
respl'ttive familic:-. Wl'rl' deformed. 

'' 1t is convenient, for practical purpo!:1-e~, to <liddc congl·nital club-foot into three 
dt•g1«•cs of' ~cn?rity: the slightest, tl1at in which the position of the front of the foot, when 
inverted, is such that th<> angle formed by it with th t.> in!' idl• of the l e~ is greater ihan a 
ri~ht anµ:lr, and in whi('h the contraction is so mode rate tlmt the tOt'Si can easily be brought 
lPmporarily by the hand of the sur~con in10 a otraight line with the leµ:, an1l the heel be 
dcpn•s,..l'<l to a natural position. The second clas8 includ1\~ tho:;e in which the in\'rr::;ion 
ot' the foot and clcrnlion of the hee l apptar the same or little grl'ater than in th o.i'e of the 
fiJ·,..t <"ia::;s, but in wl1ich no re!l..i'onable effort of the surgeon's h:md will temporari ly extin
gui;..h the contrae1ion and deformit_y . The third class compri,';es those in which the con
tral'tion of the ~of't parts an<l di splarcmcnt of hard parts rt':\ehes the highest degree, ::;o 
that the inner margin of the foot is situated at an acute nngle with the inside of tlie leg, 
somctinH's, or C\·en :ilmost in eontact with it. Cases of Lh e first and second grades may 
b<· rcspecti\·e ly convertt•d into tlic second and third grades Oy delay in the application of 
rcmedie;-; . and by tli(' t•tlt>cts of' improper locomotion."-Litt/e. 

Talipcs eqainus is t l1c most common fo r m of' the acquired talipcs, n.lthough Little posi 
tively declares ii is at times congenital. It is found in eyery degree, 
from the i11ability to fi<'X the foot beyond a right :mglc to a pointing 
of the toes, ncct's.-;itnting the patient walking upon the heads of the 
ml'latarsal bones and pha.l~rnges., the head of the a~trag:alu~ projecting 
prominently on the dorsum of the foot. Fig. 420 illu ::; tr:\tes the me
dium and extreme form~ . 

ilh~~·:.;{;:: i:~:111~h:~c \\1:gr::::/~7.~1~~;. congenital form . Fig. 421 
It is very frequC'ntly combined with T . equinus, as seen in Fig. 

42L\ . The arrows in the figure indicate the dire('tion of the con
Ycxity of' the tarsus and metatarrns forwards and outwards i the per
pendicular line throug:h the axis of the limb shows the extent of the 
inward <h•viation of the metatar~us, by which the ba!'le of the little 
toe, being Urouf!:ht completely beneath the axis, has to support the 
entire weight of the body in walking. 

Fw. 421A . 

Talipes i·a(qus may be of all degrees of SC\'Crity, and mny be con
genital or acquired , 1hese two varieties present ing \·cry dilforc11t ap-
pearances. l" ig. 422 il lustrates the congenital form iu two degre~s of severity; ancl also 
the acquired. 

Talipes calcaneus is illustrated in Fig. 423. 
For a full detail of the anatomical changes of the foot under these different conUitions, 

vide A<lams in 1 Path. Soc. Trans.,' vol. iii. 

FIG. 422. }~IG. 4~3. 

l(djUS \ ) 

c1__Jcjj(I ~ \:? 
CoN.~anital. Acqllired. Tuliftcs C'a!ccnuas 

c i p~c~~l:~nc~~~l~;~~r~if i~~~~r~~~.~!~~:~1 tn~~st/i~s: ~~=~c\~0::~c{ t ;;;~l 1~1:~:~~l ~~y 1~v~7icil111 t~e~!:~/~~~1: 
take place nftcr th<' divis ion of tendon. 

To Paget and " ' · Adams, in this country, we nre chicAy indebted for our knowledge ot 
this subject, and l shall use as much as possible, .Ad:~ms's de,.c ription of this proccr.=s n.s 
published in J8G0

1 
in hi s work on the' Heparati\'e I>roce~:'il of Human T endons after Di\·i

sioi1,' his i1wes tigationo hin·ing confirmed those of the former as well as added to our stock 
of knowlrclge. 

WhC'n such n tendon a8 the tcmlo Achillis is di,~itl1•d subC'utan('ougJy, the divided ends 
separate, in an infant for half' an inch, nnd in an adult lrom ouc to two inches, the degree 
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dt·1wnding on the healthy condition of the divided muscle and the amount of movement 
subM:quently permitted in the ankle-joint. 

The reparative proce:;s begin~ by increased \·ai;;cularity in the gheath of the tPndon, 
which is followed by the infiltration of a bla'it(>matous mall'rial into its me~hcs or spaces 
between its fibrous clements, exhibiting the dc,·elopmcnt of innumerable small nuclei, a few 
cell~ of large size and irregular form, with granular content~, or, perhap;;., with one or 
more nuclei and stnddccl with minute molecules of oil; a bla--tematom; material, in which 
the cell forms do noi develop beyond the stage of nuclei, appearing to be proper repara
ti,·c material from which new tendon is clen:loped. This nucleated blnstemn soon becomes 
Yascular, capillary Yesst!ls ha\'ing been seen in it on the eighteenth day; the nuclei assume 
an elongated, i'pinc1le 1 or oat-shaped form, and are seen after the addition of acetic acid 

~~1<~~,;;·;:~: 1 TI~~Oil~S~~~·~~~~i~l 1~~~~· 0~~ 1:1i~~~n ·~: ~0sc~~~~ct I ;~~~·11~~~g g~~~~ ~::1~~ ~,~;e<l f ,~~~!~t=~~ 
tremiti('~ of 1 lie tendon, whiclt is tougl1 to the touch, but to the eye presents, e,~en for at 
least thl'CC years, a grayish, translucent appearance, rli:;tingui::iliing it at once from the 
glistening old tendon. This new tissue remains <luring life as permanent, and !ms little 
tendency lo contract subsequently. Adams's obsN\':l.tions rather led him to tl1e conclusion, 
that the required portion of new tendon is to be obtained during a lengthened period of for
mation, that is, about two to three weeks, under the ordinnry contlitions of health; but, 
in paralytic cases as in others of focble health, thii- period may br doubled. 

Adams informs us also, that the divided extremities of the old tendon take no active 
part in the reparative procC'iS during its earlier stages, although at the later the cut ends 
become rounded and their structure softened. They become cnlarg-cd and exhibit a ten
dency to split, and 1hin strcah of new material similar lO that alreaily described arc seen 
betwet'n tlic fibres; the end::. are joined by these means. At a later period, the bulbous 
enlargement gradually dimini:.:hes. 

When a tendon is divided a ~econd time, there is but little separation of its ends, and 
this i~ probably due to adhe8ion of the new tendon to the nci~hhoring fibro-cellular tis:;ue, 
in which fact is found an explanation of the unsatisfactory result.; of second operations. 

There is no reason for believing, that in the treatment of deformities by tenotomy, 
dirrtt approximation nnd reunion of the cli..,·icled extremitie~ of the tendon must fir::;t be 
obtained, a.I\(! that. the required elongation is afterwards to be prorurcd by gradual 
mcchauical extension of the new connecting medium, as we wouhl stretch a piece of' in<lia
rubbcr. 

Gradual mechanical extension, howe,·er, is required, in ca~es of long standing, as in 
tl10~e of ('onyenital origin, to forcibly overcome ligamrntou!' l'(·~i~t:incc, and to separate the 
encl..; of the di\'idcd tendons i as it is in those of paralytir aiul of non-con,qenital origin to 
prevent thr 100 rapi<l separation of the extremities of the trudon. The rnechanienl 
extension should be carefully re~ulated n<'cording to the arti,·ityof the r('parati\'e procc::;R, 
n:; indicat('d by the nmount of effusion into the sheath. Blood poured out into the sheath 

;:11~·;;;1 i ~~~~:~~,~~.1!~,"{o~;·~~:; ~~.t~i;!!"~f m:,u~~~ ':~\~:y ~ht:ot>i~~t~~:" o~1· t~~IJ~~~~i b~~y e:~~~~~o~~· 
ha.\'ing a like effoct. With thc:::e remark~ the operation ibelt' may be con~idered. 

t l1~r.~~ 1~:1~~~1~~~ ~~;;;;1';,:~,!:eli~;~:;;:,a::,~~si,:: t;~~:!1~!n ~;i ~~:·,t 11'; ~1~~z:~a~;~~;·cs~·:%e ;t1•1~ 11~1~~~~~~~~' ~: 
direct the bonl'S into their proper position, to educate the patit•n1's ,-oluntary use of the 
pa.rt.,, to gi\·e "trcn:;tth to the muscles and ligaments in the elong(tled :sitle of the member, 
aud to combat the tcn1h.>ncy to relap~e." 

To fulfil the first indication;;;, mcclrnnical means are often sulnci<•nt; an1l when these fail 

~t~~~~~1;:~~~'.~;~~~1:r~1¥~~:~~jf ~~:£\~~;~~r~ 
operation can with some confidence be promised. 

In the very simplest cno;;cs, mere friction of the affected limb arnl the dai ly extension of 
the rontr~c1ed. tendons is oflen e1.1ough t? effect a cure, the nurse or parent holding the 
cro?~ed foot for some ten or fifteen mmutes two or three tinws a day in the required 
po-:1t1on. 

Jn the nC'xt cln.c::s of ca~rs, whirh arc sli~htly wor~e than the la~t, in which the foot can 
be hrought with gentle force into its natural place, a cure cau he effected bv means of 
strapping adjusted in the fa.5hion depicted below (Fig. 424). The ~trappi 1;g must be 
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~~·1~:T:P:~~1~1~z~~~~:3·:f.:~·1~~};,~b~~;: ~FIG. 4~24. ~FIG. 42s. 

piece acts as a kind of splint, and tlte 
second by bind ing clown the fi rst to the j 
nnk le, admits of any Hmount of force re~ I . 
quired to bring the foot in or out, according _,, · ~ \: : 
to the nature of the case. ln t\ still more '1" 

se\·ere form, where the former method is 

inapplicable, a small tin splint CQ\-Ore<l with , -· • . ·---- '.~. 

~~'~::~; '~::~i.:~c~~v ~i::re~ ~~ '~~ .. ~~k/~; ·~~'. · . • 
self by l\Iillikin, of St. Thomas's Street, may . l , ... -~ ~ 

?net~~l~~l~~~~/~ r~~e ~~~~t~:1! 1:i1:i~~~y t~l~~~g~~ M:de o::~::t~~l:7r!~l~:1 ~:.1ali11es Spliul fol' talipes. 

strapprng (Fig. 4:?5). 

po~i~i~:~: ;~~~r~i ~~::~' ~~h~1::' ~l~o1;~e~:~i i;:~~:~:·c~1~l~~1~~~~~~~s~~a b~~~~~~ ~1~ l~ie\~~~r1;~~t~~ 
more structures being divided than are absolu1f'ly c.::sential. 

" \ Vhen deciding on the ne<'essity of operation, the surgeon must not be guided solely 
by the external configuration, but by the amouut of firm resi::;tance opposed to restora.ti1111 1 

by the depth of the furrows existing: in the sole and behind and above the heel, nnd by 
the degree of tension of the integuments aborn the internal malleolu!:l. The deep clefts or 
ful'rows in question denote intensity of contraction of muscles, and clo~cr adhe!:liOn than 
us1ULl of inLeguments and fascia to the subjaccnt soft structures and bones. They pro
bably denote, also, that the deformity dates from an early period of uterine existence." 
- Little. 

~:byre's law upon this point is very good : "Place the part c:ontr::icted," he writes, .c as 
nearly as possible in its normal position by means of manual tension gradually appli<>d, 
and then carefully retain it in that position; while the parts are thus plared upon the 
stretch, make additional point-pre!:lsure with the end of the finger or thumb upon the 
parts thus rendered tense, and, if such additioual pressure produces reflex contractions. 
that tendon, fascia or muscle must be divided, and the point at which the rcfiex spasm is 
excited is the point where the operation s11ould be performed. lf, on the contrary, the 
additional point-pressure does not produee reflex contractions, the deformity can be over
come by means of constant elastic tension, and the morr you cut, the grl:atcr "ill be the 
amount of damage done."-1 Ortliopredic Surg.,' 18i(). 

Jn all cases treatment should be commenced as soon as possible, nnd the foot of the 
youngest infant may be dealt with adrnntageously by manual extension a few days after 
birth. ' Vithin a week, extension by strapping may bt• c:m:f'ully employed, the foot being: 
looked to daily to see that 110 sloughing or cutting of the skin by the strapping takes 
pince, for in infants the tendons yield far more readily tban they do as months or years 
go 011. and with care no harm can accrue from simple mechanical extension. Even 
splints, carefully appl ied, can be used. 

When teuotomy is clearly a necessity-that is, in gr:l"C dcformities-tlirrc is no reason, 
in a hea.lthy well-developed babe, why it should not be performed within a month a.ftf'r 
birth . I have divided the tenclo Achillis for a talipes varus, with an excellent result at 
the end of the first week, and 1\lr. StromC'yer Little has operated successfully within 
twenty-four hourR of the child's birth. 

The operatio n .-J n a large number of cases of congenital varu!\ the <livii;:ion of 1he 
tendo Achillis is enough, the foot after division of the tendon being genC'rally capable of 
re.::toration to the required position by mechanical means, but in i:eve1·c examples, the 
anter ior or poster ior tibials, singly or together may require to be cut. Thc~e three tendons 
may be div ided at one operation in a\'erage cases, though in the se\·cre, Little's advice is 
good to cleal with the tibinl tendons first and overcome the im·ersion of the foot, and, at a 
later date, to divide the Lendo Achill is. The rnlue of this proceeding consists i11 the 
fixed os calcis offeri ng a resisting point from which Lite surgeon is enabled to stretch out 
nnd unfold the contracted inverted sole. 

Division of the tendo A chillis .-The patient should be turm.·cl on thf' ~1bdomen, 
and the tendon made kn~e by means of a.n assistant. The surgeon should then in:-ert n 
sharp-pointed or round kni fe flntwise from beh ind forwards by the side of the tendon as 
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far as it<:: anterior s.urface, when it should be turn<'d laterally in front of the tendon and 
its cutting edge directed backwards towards the tendon. when, with th<• s.lig-htest sawing 
motion, the tense cord may be di,·ided, care being oh~l'n·ed to do thi~ completely or failure 
will follow. The surgeon, during this procedure, should keep his fing~r upon rhe tissue 
to be lli\'ided, and immediately ~n the withdrawal of his knifo, close tile opening with his 
finger or th11mb1 the a.;;si!ltant relaxing ihe parts at the moment he feels rcsibtance to cea<::c . 
A do.-:~il of lint should then be applied to the puncture and fixed by strappin_g, this dressing 
being left for three clays. If any suspicion exist of' il1e po ... terior tibial artery having been 
woundc1l, as. inditated hy arterial hemorrlmf!'e and blanching of the foot, the dressing 
shoultl be left on for at least a fortnight an<l all m~chanical treatment JlO!'tponed. It is, 
howe\'er, an excrptionn.l circum,;tmwe for any harm to follow the puncture of the artery. 
Little, with all hi~ experience, informs us tl1at lie has only once seen any troul>le from 
this circumst:\11cc. 

Af'H·r the opC'ration the foot in its deformed position should be bound to a flexible mrtal 
splint till the immediate effocls of the operation have sub.'lidecl, af'tcr which the mechanical 
treatment may be commenced. 

Division of the posterior tibial tendon should be pnformed with the chil<l 
upon its back, with the limb to he op(•rated upon rota ted well outwal'<ls. The surgeon 
should take charge of the foot and hi~ a::>sistant of the knee. The tendon should be divide1l 
about one inch, or one and a half inch above the extremity of the inner malleolus. 111 
thin subject!'!, on aLductin:r the foot, the tendon may l>e felt at thl' spot indicated; but in 
fat pen•on~, and when the tendon cannot be• made out, the surgeon knows it lies along the 
inner edge of the tiUia, •'exactly midway between the anterior and posterior borders of 
the leg on its inner aspect." 

At this spot tlie knifo should be inserted perpendicular to the surface through the fascia 
for about half an inch, this opening in the fai:;cia being made sufficiently free to admit of 
the introduction of the probe-pointed knite, which must next be inserted. This knife can 
then be introduced perpendicularly close to the bone, between it and the tendon to be 
dividc1l 1 when its edge should be turned towards the tendon and the operation completed 
by a slight sawing moYemcnt. It is not always 11ccessary to change kniYes during this 
operation, some Opf'rntors, indeed, never do so. It is safer, however, to adopt the practice 
in fot subjects when 80me uncertainty exists as to the exact position of the t1·ndon. As 
soon as t!tc tendon has been divided, a dossil of lint shoulJ. be applied, as in the fornwr 
operation. 

Some surgeons prefer to c.liYide the tendon of the long nexor muscle at the same time; 
as a rule. this is u11necess:1ry. 

Division of the anterior tibial tendon can be performt:d with the pntient lying 
on his back aml the foot extcndc>d, the tendon beiug in this way made prominent in front 
of the inner malleolus. The knifo should be inserted at this point behind the tendon and 
its crlge turned forwanl, when the tight cord can be divi<le<l-thc foot being at once 
flexcrl, and the 1rnnc1urcd wound covered with lint and strapping. It ought to be kept in 
a splint for sncral days, after rlivision of the tendo Achillis. 

"rhC:'n all thc.se tendons are divided at the same operation, the after-treatment must be 
thei::ame. 

Division of the peronei tendons for ta\ipes valgus is easily accomplished by 
adducting the foot and introducing the knifo behind the external ma1leolus, between the 
tendons and the fil.rnla--the tendons being cut on turning the edp;e of the knife towards 

~~1~~~,:;i !~ ~~v~~::i 1~~ei~~~~1'.:~~~~n, ~1~i:1~ t~~~~1;1~~a~~ ~~~~~~~c1~1 t:~!g::~~~o~! ~1~~f ~h~~h~~~~~ 
It is unnecessa•')' Lo describe the operation for division of the plantar fascia or othrr 

trndons. as the practice in nil should be conducted on principles identical with those 
alr1•ady described. 

J\h:cuANICAL T1tEATME:NT.-IIowever necessnry these operations may be in any g iven 
case, it ought to be remembered that they are ouly preparatory to the mechanical treat
ment of stretching which is sub~equently to be carried out. That they are not always 
necet-sary ha:.i already been shown, mechanical treatment generally being amply sufficient 
of itself to effecL all the suq~eon desires. 

In one casf' after the division of the rigid tendl)n or tendons, a cure may be effected by 
means of strapping as already illustrated (Fig. 424) ; in a second. n. simple imide or out
side splint with strapping or bandages may be enough. In a third the simple splint 
figured in Fig. 425 answers ev~ry purpose; while in a fourth, Scarpa's shoe is required 
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Fw. 427. 

Mr.Duies·Collry'1epllotfor h.llpesequlno-t<a.rus. 

(Fig. 426), or some of it1' modification~ . A shoe with a 
ball-and-socket heel-joint, which 1\les~rs. Krohne made 
for me, is strongly to be recommended, and in Fig. 427 is 
another, suggested IJy my colleague l\lr. Da\'ies-Colley, 
which, for extreme examples or talipe.1i, i!' inexpensive 

Little's mo.J!!lcatlon or Sca.rpa'a shoe and ~tands unrindled. 
forta!ipes. ln all, the principle embodied is the !lame, the separa-

tion of the di\·ided ends of the tendon and the deposition 
of new material between them. The splint inrnriably should be applied and fixed to the 
foot in its deformed po,.;ition, and the stretching proces!' commenced on the thir<l or fourth 
day, and be complelt'd at the lak,.;t by the second week. In many I han• brought the 
foot into position on the third or fourth day, alld with nothing but good result:-. Delay in 
this matter, as a rule, means failure, for the new tissues ~oon assume a fibrous characlt>r, 
and the depo:5ition of new material takes place only during the early day~ nf1er the opera
tion. Jn adult,<:, howe\·er, the mechanical treatment may extend onr many monthi:'. 

If failure follows the firo;t operation, a second may be performed, I.mt the hope of a 
succes!'ful i<:~ue unclt:r these circumstances is far from good. 

Ba.rwt:ll has recently re\·ivecl the old practice of elno:tic band~ to stretch the tendons in 
lieu of dh·iding tliem; and in .<:Orne cases it is a valuable practic·c, Lut as a substitute for 
tenotomy it cannot be recommended. 

There are, however, ca~es of talipes equino-varus which nre neither amenable to sub
cutaneous tenotomy nor to mechanical npplianct>s, as well as others which have been 
treated by these mca~ures and have failed, or which are so senre as to make it certain 
that a long interval of time must of necessity be spent in the attempt to bring about a 
cure, even if surh a result w0rc probable or possible; and under these circumstances sur
geons have ['Ou~ht for more expeditious and efficient means of treatment. " 7 ith such a 
view, Dr. Little, the pioneer of tenotomy in this country, suggested, so long ago as 18;)-l, 
u that in im·eterate varus the treatment mi:rht well be commenced in rohust subjects by 
nblation of the os ct1l)Oide,.;,' 1 and the late l\lr. S. Solly, in 1857, carried the suggestion 
into effect. The cusc not pro,·ing very successful, the pra('tice met with no encourage
ment, and the operation was not repeated till .:\Lr. Richard D:wy, an old pupil of my own, 
performed it at the -n'estminster Ilo~pital in 1874, on a. boy, ret. 15, with such a ·1 :o1triking 
immediate re~ult that the sole of the foot could with force be placed in a natural position," 
and he repeated it in 18i5-7(). In 1872, l\Ir. Edw;ird Lund went a step forther, and 
removed from a boy, ret. 7, botb astragali in a case of i:;e,·cre double talipes, with some 
perceptible improvement. This measure he repeated in 1\Iarch, 1878. 

ln October, 1875, however, my colleague, Ur. Davies-Colley, adopted a. new methorl, 
and on the suggee;tion of )Jr. !Towse, remoYCd from a boy, ::ct. 12, a wedge-shaped piece 
of the tarsus without p~\~·ing- any regard to its articulationR, by mca.ns of ''an incision, 
three inches in length, along the outer border of the left foot, from the middle of the os 
calcis to the middle of the fifth mctnt:ir~al bone, and a st!cond a.cro:-;s the dorsum of the 
foot from the ccntl'f' of thi~ incision two i11ch~s lung. Both feet were operated upon nt 
intervals of six week::., and in less than ten weeks from tlie second operation the woun<ls 
were quite hcnlt'<l, and the boy could walk witliout assistance. In November, 1876, l\Ir. 
Davy performed the smne operation. 

All these proceeding8 are sound in principle, and in ca~ci; of talipes in which minor 
measures have been tried and ha,·e failed, or in which the probabilities of their success 
are slight, an<l time and expen!'le are questions of importance, they should be entertained. 
I believe, howr,·er, th:i.t J\lr. Davies-Colley's operation is the best for talipes equino-rnrns, 
particularly wll('rl' the varus is worse than the eqninu<:, though 1\Ir. Lund'.!! operation is 
proLaLly of rnluc under the reverse conditions. I say this after having harl opportunities 
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of seeing se,·cral of l\Jr. Davy's and one of Mr. Lund's casf's and having carefully watched 
throughout its treatment l\Ir. Davies-Colley's. Entertaining these opinions, I performed 
l\Ir. Dnvi<:s-Colley's operation on June 18th, 1878, and with 1mch a good re!liult that I now 
girn drawings of the boy's foot before the operation1 (Figs. 428, 429) and subsequent 
to it with an outline of the portion of bones removed (Fig. 430). 

The case was that of a boy, ret. 12, who was born with talipes equino-varus of the right 
foot, and went under surgical treatment when eight months, and again when fh·e years 
old, but with no permanent relief. On admission into Guy'~, under my care, on June 
12th, 18i8, the heel of the right foot was much drawn up, and the foot ::;o twisted iawards 
as to cause the sole of the foot to face the median line of the body, as in a complete sub
astragaloid dislocation. The head of the astragalus was very prominent, and the tip of 

Fm. 428. 

Foot before 
01,eratlou. 

Fm. 430. 

Bones 
removed. 

FIG. 429. 

:Footarter 
operi..tlou. 

the inner malleolus npproxima,tecl the base of the metatarsal bone of the great toe, the 
tuLcr('lC of the scaphoid being buried in the abnormal depression. By no force could the 
foot Le restored to a better position, although the tendo-Achillis and tendon of the poste
rior tibial muscles coulc.l he made tense. l.:nder th~ circumstances described it was 
toler:ibly clear that by no tenotomy or mechanical means coul<l any hope be entertained 
of restoring the foot to a good position, and I consequently determined to perform ~Ir. 
D:wies-Collt•y's operation. 

Thi:; 1 did on June 18th, 1878, by an oblique T-incision of the soft parts, and the 
application of a keyhole saw beneath the tendons and soft part:;:, made after Esmarch 
bandages had been applied as a tourniquet. 

The wedge of bone I removed is represented in Fig. 430, and was taken out entire, 
great care being taken to protect the tendons and soft tissues and particularly those of the 
sole, by the introduction of a flat retractor, during the sawing process. 

The day following the operation the temperature went up to 102.4°, but fell the next 
day. On the third clay, when the wounJ. wa:; dressed for the first time, it was 99.6, and 
during tbe progress of the case it never deviated beyond a point or so from that degree. 
On July 11th, the bones having fairly united and the wound nearly closed, Daviee-Colley's 
talipcs i:.plint was put on and the limb swung. 

On Sept. 10th the boy get up, and the sole of the foot was foun<l, on his standing, to be 
perfectly flat. An immo\·able splint wa::i then applied, and the boy left for the country. 
On October 20th lie returned to have the tendo Achillis divided, with the view of giving 
more movement to the ankle-joint, ancl some success has followed the measure. He can 
now (November 10th) walk fairly well, with his foot as flat to the ground as the unaf
fectt:c.l one. 

I The delay arising from the accidental los!! of the MS. of this article during the printing of this 
work affording m~ the opportunity of inserting the case. 
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Spuri ous v a lgus, or flat foot .-This requires a J1otice, m; it i~ a common condi 
tion and cau.;c~ much di8tress. 1t is found in growing boys nnd girls who :;;tand much or 
take too much exercise, and is the direct result of the gi'"ing way or yielding of the liga
lllt>ntous nml fibrou~ structures of the sole of' the foot (Fig. -l.31; )the arch of the foot 
sinks, the foot and toes become everted, and the peronei muscles con
tmct as a :;econdary consequence. Jn extreme ca~es the mon~mcnts 
of the anklt>-joints ure likewise seriously interft:red with. 

'\"hen slight, the deformity can readily be renwdictl by simply 
gi,·ing rest to the weakened tissues, forbidding stnnding, and allowing 
only gentle exerrises; also by the use of tonics., &c .. during the 
growing period of lifo. l\Iechanical s.upport by means of strapping, in 
some cases gi\'eS great comfort and does good. 

In a worse c\as1' 1 the introduction of' a light steel plate as a support 
in the hollow of the boot is of great benefit. 

J t is only in very neglected cases that tenotomy can be called for, 
ancl this not as a curative means. 

FIG. 431. 

~ 
Sji11riousl«(911!i 

In examples in which much pa.in exists, nothing but absolute rest will be of any use; 
and in such the local signs of inflammation of the overstretched parts can of'Lcn be read, 
when foruentt~tions, &c., may be employed. 

Knock-knee, like flat-flooti is primarily due to the mechanical yielding of the liga
ments of the kn~e-joint from want of power, but at a later date to the o,·ergrowth of the 
inner condyle of the femur, from the want of the controlling influence of' pressure wl.iirh 
normally is applied through the leg bones. It is found in growing boys and girls who 
stand too much or Cllrry hetwy weights, and in those of feeble power either from natural 
or acquire<l causes. 1t is not rarely seen with rachitis. 

It can be treated on principles based upon the facts just briefly stated, and not purely 
by mechanical means. To put irons on the limb of a f'<'cble subject is a mistake, for 
where the child is too weak to support his own frnme wilhout injury, to gi,·e him more 
to carry must be hurtful. Young children should be taken off their legs as much as pos
sible, and provided with proper food and such tonic medicines ns seem requisite. The 
weakcaecl ligaments should have time gi,-en them to contract and l>ccome strong. Other 
children should be limited in the amount of exercise; rest and exercise alternating at 
regular interrnls. 'Yhen walking half an hour causes pain or aching, something less 
should be allowed, and so on . Exercise suflicicnt to get and keep the muscles in order 
may be allowed, hut not suflicient to tell upon the weakened ligaments. In other cases., 
as an additional means, strapping the knees may be of great 
use; in extreme cases only splint~ or irons should be employctl. 
These latter instruments when used, should extend from the 
pelvis to the foot, and be well jointed. Double splints are of 
little use in these cases, as in tl1e simple they are not wanted, 
and in the severe they are useless. In very set'ere examples 
operative interference may be justifiable. Jn the 'Edinburgh 
l\le<l. Journal' for April, 18i7, Dr. Ogston reports a c~1se in 
which by means of Aclams's saw he di,·ided \'ertically and sub
cutaneously the inner condyle of the femur (i•ide Fig. 432), and 
so forcibly strnightcnecl the bent limb with the best re~ult. 
The operation hns been r('peated eighteen times since, with 
good results. 'Vhen the knee;:; gi,·e out instead of' in from the 
bame cause, similar principles of' practice a.re applicable. 

Fm. 432. 

Besides nil the:-e recognized affections there are ma.ny other 
conditions in which tenotomy is a valuable operation . Tlrnf;, 
in the contracted limbs which are associated with hip, knee, or 
other joint diseai:;;e, it is oflen necessary to divide the rigid and 
co11tracted tendons or muscles tliat. forbid the liml> being 
str:.1ightcncd by the application of any ordinary 01· justifiable 
force; wh ile mechanical means can then complete the object the 
surgeon has in view. It is better to divide than 10 tear a lt>ndon. 

Contractions of the fingers.-In this affection where the flexor tendons and the 
palmar fascia together produce a permanent contraction of first one and then the other 
finger so as to draw them into the palm, some operation is called for. 

This affection is curious, generally appears in the little finger, ::;ubsequcntly im·oh'ing 
the ring finger. It often attacks both hands, together or consccuti".!ly. It is said to be 

47 
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found more frequently in gouty 01· rheumatic subjects than in others, but I have failed to 

~:j1~:~ ;thi~~ f~~~~~~~~:i1~t~ffo~~i~~ ~l~s~0~~~~~1~1~~ ~~st~-~~=· tli~to:~~:~1 a~::\~~etl~~s1~-:~~~ 1t: :~1~;~c:! 
any and all of the fingers, but more commonly it is the two outer. From its symmetry 
it has probably a constitutional and uot a local origin. It is often hercdi1ary, but pois::;ibly 
not more so than any other deformity. 

TnEA n1ENT.-lly fixing the contracted fingers in a flexible splint and gradually stretch
ing them, much may be done, and in se,·eral cases l ha"e ef!Ccted a complete cure by 
these ml'ans. But it is ditllcult for men patients to submit to this incon\'enience, and, as 
a consequence, the surgeon is only consulted when the disease is severe and the finger by 
its contraction has become useless, if not worse than useless. Under these circumstances, 
the free division subcutaneously of all the tense tissues may be called for, as recently ably 
advocated by Mr. W. Adnms (•Brit. l\led. Journ.,' June 29th, 1878). His operation and 
treatment are as follows:-

1. The subcutaneous division of all the contracted bands of the palmnr fos<'ia ant.l its 
digital prolongations by as many punctures as might be necessary, cutting from above 
downwards, with the smallest tcnotomy knife. 

2. Immediate extension of the contracted fingers. The fingers and hand to be ban1l
aged to a splint. 

3. The bandage not to be removed until the fourth day, when the punctures will he 
found to be healed. 

4. Extension splint to be worn night and clay for two or three weeks, and afterwards 
at night for three or four weeks, motion being employed e\·ery <lay. 

Dr. l\Iadcliinf!:, of Bonn(' Berliner Klinische Wochenschrift,' No. 1.3, 1875), believes 
that this condition of finger known as Dupuytren's contraction, is due to the absorption of 
the numerous small deposits of fat which in healthy young and middle-aged subjects ~xist 
between the connective-tis,;ue bands of the pal mar fascia an<l the short fibres which connect 
this fascia with the superjacent integument. This fascia, consequently, under the influence 
of pressure, falls into a state of chronic inflammation and becomes contracted. He then 
describes how Busch, of Bonn, treats such cases with gn:mt succe::;s. In a case, for 
ex:unple, of contraction of the little finger, he raises an angular skin flap from the palm 
of the hand, its base being at the root of the finger, and then cuts away bit by bit the 
tense fascia beneath as the finger is being straightened. lie then replaces the flap and 
fixes it with sutures. The finger is left free for some days after this operation, but as 
soon as grMulations appear, a cylinder of wood i~ placed in the palm for a few days, and 
after this the finger is extended and kept :-:o by means of a straight splint applied to the 
back of the hand!'. This should be remo,·cd <laily an<l the finger tnO\'ed. At the encl of 
three or four weeks the hand is left free. Dr. l\facleli.ing has never seen this operation fail 
('Med. He\·.,' J\fay 2Gth, 187J) . I ha\'e adopted this practice in se,·cral cases with excel
lent result8. In the same way, one or more toes may be so affocied, and teno1omy may 
be called for. 

In 1871, I saw a boy, ret. 14, who for years had had repeated attacks of pain and inflam
mation about his great toe, more particularly aft<::r over-walking. He had been under the 
care of many medical men who bad treated him for gout, &c., but who ha.cl ne\·er com
pared the sound with the affected toe. When I di<l tliis th ~ source of the e\'il was very 
apparent, for the long extensor tendon was clearly contracted, and at ii~ insertion into the 
base of the extreme phalanx there was much thicktming. I Ji,·ided the tendon, and 
reco\'ery at once ensued. 

The bict:ps muscle of the arm is :llso at times so contracted as to pre\'ent extension, and 
tenotomy may be c;illed for. In fact, any tendon moy contract under the influence of 
disease, and require division. 

Rigid atrophy.-:Muscles that atropl1y occasionally contract and become rigid, but 
this rigidity must not be mistaken for the spasmodic contraction of a muscle or group of 
muscles that is so common in progressive disease, more particularly of joint disease, 
although it often follows upon that form; indeed, it sPems generally to be the consequence 
of some long-continued spasm, atrophy following from exhaustion, inflammation of the 
muscle, or what is called rheumatism. It is seen more commonly in the flexor muscles 
of joints than in any other, and, as a special alfoction in some cases of wry-neck, where 
the sterno-mastoid muscle is at fault. 

TnEATMENT.-"'hen the muscles are not too rigid, much may be done Uy rapid exten
sion under the influence of chloroform, or gradually by means of splints, munipulntion, or 
india-rubber bands, &c., suitt:d to the wants of the individual case. 'rhen tht:se m1::ans 
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nre inc>ffcctual, or the pnrtR too rigid to allow of their application, the "ubcutancous fii,·i
sion of the tendon of the muscle or muscles may Uc performe<l upon the same principle as 
tcnotomy is practised in contracted tendons. 

Wry-neck is an example of this affection clue to a contracted sterno-mastoid muscle. 
It may be tl1at the sternal or cl:wiculnr origin nrny be alorw at fault, it being exceptional 
to find both di,·isions of the mus:cle aHCcted. Under such circumstances, when the muscle 
refuc;eR to be :::trctched by mechanical appliance:-:., the hnlf involved alone requires di,·ision, 
followed by extension when union has taken place. In the:'ie diflicult ca5CS it seems wise, 
as a rule, not to bring the divided encl~ of the muscle so closely into contact as the sur
geon usually does after diYis:ion of a tendon. 

One of' the worst cases of tlie kind I e,·er had to treat was in a child, ::ct. 7, in which 
both orip:ins of the muscle required di,·ision. I brought the head up to the required posi 
tion on the second day. and kept it there, an excellent result e11sui11g. In another which 
I treated in 1870, in a child, ret. 6, with :;\lr. Duke, of' Battle, the muscle of' the left side 
was two inches shorte r tkm that of the right from contraction 
of its sternal half; J applied extension on the third day, after Fw. 433. 
the division of the contrac.ted portion, an<l brought the head 
into its right place, keeping up the Pxtcnsion by means of a 
piece of india-rubbcr band an inch wi<lc, which was fastened 
to a ~kull cap on the opposite ~ide of the head and pas;;;ed back
wards acro::;s the shoulders and heneath the axilla of the af
fected side to fasten to a good thoracic belt (Fig. 433). 

Thc."e cases of wry-neck due to contraction of mu::;cles, nre 
alwa.~·s as;;;ociatcd with some arrest of growth in the upper aud 
lower jaws on the affected side. 

)Ir. De :\Iorgan informs us ( 1 :;\fed.-Chir. RH./ 18GG) that 
in a ca;;;e that failed to yield under such treatment he took 
awa.v a piece of the ::;pinal acce5sory nern~ with permanl'nt 
benefit, the sterno-ma~toicl and trapczius muscles being of ne
~~~s~~~~~~~~~lyzeJ.. This 01>eration has been repeated, but witli-

The operation of di,·iding the sterno-m:i.stoicl muscle either 
wholly 01· in part at its sternal or clavicular origin, must be 
sul>cutaneous, and requires much ca.re, for important part~ lie 
behind the muscle which may be injured. A punctured wound should be made over the 
part to be divided with a sharp-pointed tenotomy knife down to tlltl muscle; a blunt
pointcd knif't> ought then to be introduced with its edge turn!-'d toward;; the muscle close 
to its bony attachment, and all rt'sisting fibres divided hy turning tho edge backwards, an 
assistant putting the muscle fully on the stretch; the mu~cle usually gives way with a 
distinct snap. The thumb or finger must then be applied to the part, and a pad :Hljusted, 
sufficient pressure being made to prevent bleeding, but no more. As already stated, exten
sion should be made early in the case, after the second or third clay, and the means 
adopted in the example quoted seems to be the best; it succeeded at any rate, where the 
wsual instruments failed. 

"'hen both insertions require clh·ision, it should be effected by two different punctures. 
Some surgeons prefer to di\·ide the muscle from behind forward, but t.here is greater risk 
of injuring the dt·cp parts by this practice than by the one ndvise<l. 

l need scarcely add that where wry-neck is Jue to spinal disease, no such treatment as 
the above is applicable. 

CHAPTER XXX. 

CONTUSIONS, SPRAINS, WOUNDS, INJURIES OF JOINTS, AND DISLOCATIONS. 
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rest and time in their treatment in order that repair may be complete; since neglected 
sprnins :ue often the cause of joint disease . 

Contusions of joints ought always to be regarded inn. serious a..o;;pect, for a large 
amount of internal injury may often be sustained with nry slight external evidence of 
mischief, and, under certain condition.:; of health, a slight blow or sprain is often enough 
to set up severe local action or to excite chronic changt:s which may in,·ol\'e the integrity 
of the joint. During the period of the growth of bone in children, these ob8errntions huve 
great force. The nature of the accident and the amount of force l'Ollctlntrated on the 
joint is the best index to the case, and, under all circum:stances, the l'rognosis should be 
guarded and the treatment cautious. 

TREATMENT.-" Jn sprains of joints, rest is the first principle," said John Hunter in 
1787 (:\IS. Lectures) 1 and at the present day the SHmc words are o.s pregnant with truth 
as whtm first spoken; indeed, in simple cases of' sprain, by such tre111nwnt alone will con
valescence be estnblished. ·when swelling and effusion into the joint ensue in the course 
of the second or third day after the nccide1H, the evidence of internal injury is more 
marked, for such effui;.ion means inflnmmation or synoviti:o;, which is to be treated by 
ab:-olute rest, poFsibly by the application of a splint, the local use of' ice, or cold lotion, 
leeches, or warm fomentations, according to the comfort aAOrde<l by cold or warmth . 

If swelling of the articulation follows i~nmecliately uµon the injury, effusion of~ bl~od 
into the joint is indicated with or without fracture, but always with severe local mischief. 
Such cases f'hould be treated by the employment of a splint to insure immobility of the 
articulation, elerntion of the injured joint with the patient reclining1 and the local appJi. 
cation of a bngof pounded ice, or irrigation with cold water; these means being maintained 
until the hemorrhage has ceasec1 1 all risks of inflnmmation of the joint gone, and repair 
appears to be going on satisfac10rily. As soon as the primary effects of the sprain and all 
signs of inflammation ha\'C passed, the appliration of pressure to the joint by meaus of a 
bandage or strapping with pnssi\'e mo\'ement is very striking. 

'When the mu8cles over such a joint a.s the shoulder are severely bruised by a fall, 
much local pain may be produced, as well as want of power in the arm exciting a fear of 
some bone or joint mischief; but a cureful examination will show, if no roughness in the 
examination be used . that the joint can be passively moved wilhout exciting pain, although 
if the patient n1tcmpts to set the muscles in action, pain is produced. This point is one 
of clinical importance, indicating that th~ mischief is in the muscle and not in the articu
lation, the pain being excited by mu~cular action and not by joint movement. 

Jn delicate children, all falls tq.on tlie hip followed by pa.in should be treated by rest 
and extreme care; for a large number of cases of hip diseuse originate from some such 
slight cause, and there is good reason to belie\'e that the majority of hip-joint affections 
mi,izht be preHnted by propf'r attention after slight injury. 

\\rhen the immediate effects of the sprain have passed away, the local use of some 
stimulating liniment and moderate friction of the part expedites the cure, and, at the 
same time, gi,·es comfort to the patient. A local warm bath at intervals Jfkewise relie\"CS 
the stiffness of the joint. Wh ... never mornment excites more than a momentary pain, 
rest should be obsened; and if the pain continue, some chronic inflammatory change 
ought to be suspected and treated. "rhen weakness of the joint alone remains, a good 
bandage or strapping around the part to give support is of great bt!nefit. 'Vhere much 
laceration of lip:ament has taken place, it is at timt:s nPcessary for the joint to have some 
permanent artificial 5upport, eithf'r in the form of n splint, felt, leather casing, or bandage, 
for no parts are repaired with h·ss permanent power than ligaments. 

Jn the wrist, when much swelling exists, a sprain may be mistaken for a fracture or a 
fracture for a sprain, as fmctures about the encl of the radius are generally impncted, and 
not consl•quently ntteucled by crepitus. Much care is necessary in the diagnosi~ of such 
ca."ef'. 1\lany sprains of' the ankle are also really cases of fracture of the fibula. abo,·e the 
malleQ\us. The popular notion that. a severe sprain is worse than a fracture is in the 
main true, and, when the sprain is neglected, the case is alwnys more tedious tban that of 
a broken bone. 

WOUNDS Of' JOINTS. 

These are alwnys serious accidents, yet, ns a whole, if treated with discretion ant.I at an 
early period of their existence, they are fairly succes~ful in their ii;;.sue. Lacerated, 
incised, and punctured wounds are met with, and the symptoms that follow any one of 
these accidents are by no means commensurate with the extent uf the local injury, for a 
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slight or punctured wound is often followed by se\·ere and c1estructirn locnl changes, when 
an cxten8ivc one hl'als without giving rise to any mi . ..;cliief. 

A joint i.;; known to be wounded when its content;;; e:-<cap<", th ~ynovia has v<>ry definite 
character~, its oily, ~lutinous nature reml1;:ring its flow \'l'l'j' manifest. In fat subjects 
wounds O\'Cr joints ~ive exit to oily fluid, simulating- "joint oil;" Rucl1 fluid, howen'!r, is 
not sticky when rubbed between the fingers as is "ynovia. Y ct joinB are sometimes 

;·~l:~1~~~~d''~~h~:~~:·~ :.:iL~,~~.t e;~~~~.::/~~~~ ~ot ~'~~'l!~·d:~;~~~~~ ~~!~1,~er~'.~~c~r~:~af,I \~,~~i"~~; ~~ 
doubtful cases of wounded joints, the prog1wsis musl be very guarded and the treatment 
cautious. 

TREAnrnNT.-The wound should be well cleans:.ed with warm water, and its ed!!,CS 
arcurately adapted with sutures when necessary. Probin~ mu.-.t lw :woidcd and the joint 
should be kept in absolute repose, the applicatirin of a splint being desimblc. The best 
local appliea.t ion is ice or cold-water irrigation; nothing checking pain or subcluing inflam
mation and effusion helter than the constant flow of' cold water o,·cr the part. The cold, 
however, to be of value must be pertiistcntly applil"d, as any inte1·mi~s i on of its use is 
ulmost sure to be followed by incrca<\e of' pain and effusion. To seal hermetically a wound 
with a piece of lint soaked in the compound tiucture of henzoin, and at the ti:une time 
apply an ice bag is ex<·<.'llcnt practice. Rhoultl an inten·al ha\'l' pas:Se<l between the 
receipt of the n.ccidenl and the npplicMion ol' the cold, and much joint inflammation exist 
with constitutional symptom<:., the application of leeches to the joint, and subsequently of 
cold, is beneficial. Jn excC'ptional exampief;, where cold is not tolerated, warm fomenta
tions must be sub~tituted. The adrncatcs of the 11 spra.f :.y,.;,tC'm" Sjlcaks hig:hly of the 
plan of applying carbolic acid dis-soh·ed in oil to the wounded joint, and lint saturated 
with Lhe s:unc O\·er the wound. Opium is always of use, the patient being kept fri.irly 
under its influence by one grain two or three times a day. l\lercu1·y is uscle~s. In very 
sthenic ca~e~, antimony may be gi,·cn, and colchicum where gout is suspected. 

"·hen all acute 1')'mptoms ha,·e subsided and chronic effuc;ion remain;;;, the application 
of a blister or bliiiters expedites the absorption of' the effused fluid, ilnd the benefit of pres
sure by the adju~iment of well-applied strapping is ,·err grrat. Jn feeble patients, tonics 
a.re required. Should suppuration appear, active treatment i~ called for, such as a free 
incision into the joint, or other means which will lie considered under the head of' sup
purating joiuts. 

ExtenSi\'C wounds of large joints complicated with other injuries had better be treated 
by amputation or exc ision. 

DISLOCATIONS. 

A joint i~ ~aid to be dislocated when the articulal' surface of one bone is displaced from 
another, and, when tile bone is wholly displaced, the dislocation is called" complete," but 
when otherwise, "partial" or inromplete. ' rhen a. wound communicating with the joint 
complicates the case, it is known as a compoimd dislocation, and when not so associated, 
as a simple one. 

Con~enital tlij':.locationi'I are cases of malformation, an<l the tli:<placcmcnts of bones pro
duced from di ... ra>:e arc accidenrn,I complications or a more serious aftCction. Jn the present 
chapter neither of these two conditions will recei,·c attention. 

Dislocations are rno-;tly caused by external violence, but they occasionally occur 
from muscular ac1ion. Di~location of the lower jaw is the most familiar illustration of 
this fact. I ham known, howc,·er, the head of' the liumerug to be displaced by the exer
tion used in the ,·iolent throwing of a stone, and by the spa"m of' muscles in an epileptic 
fit. I hM·e, likewi;-;c. seen the hip-joint dislocatetl by mere musculn.r aetion. Schoolboys 
nre :il::io fam iliar with the dis location of' the thumb at the <·arpal joiut, which some young 
per1'0ns who p01'Sess rl'lax<'d ligaments are capable of pl'oduciug :it will. 

L:icernrion of t l1e ligament>: more or less compll'Lc as \\'<:II as of' the capsular ligament, 
is a nece~sa ry ac<·ompaninH.'nt of all dislocations, the lllllScle:-; aud >:oft parts that surround 
thC' injured articulation being likewise gcncrnlly much torn. J\t times the nerves are 
prcs--ed upon or laeerntecl, a(:; at the shoulder, and the main artery m:~y he di\.·idcd in se\"CrC 
iujury at the knee-joint. In all joints, more particularly in the ankle. dislocation mar be 

co~~i::!~.~~~~~~ ... ~~il'.::1it~;~el:~~:~~c~L'll relluced, mo;;;t of thr~c injurit'~ arf' st<.1adily r<•paircd, nil hough 

~:::~ :~~1'1\:1'~~'~S p~:;.:::~~sij~>i ~~ ~:~~11: l~f~n;:~1~~~)i;~l~'~::'~1;1Pl1;:~e~~·l~~~~e~1·~:; Pil:i~~:~(·~;. n~~~ei ~j·lll~1 
nerrn::i. 
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''Vhcn n dislocation has been o,-erJooked or negleckd, otl1l:'r !'CC'OtHlary nnd inn mea.;;ure 
repnrati\'c changes take place and a new joint is formed. To efll:ct thi~, i~1tlammawry 

products are poured out around tlH' bonC' 111 it s new po~+ 
}'10. 434. ti on 1 which or/!anize nnd o",;ify (Fi~. -::131). The cavity 

thus fornlf'd becomes lined with a. dense layer of fibrous 
ti~"lue, putting on the external a;;;prct, and sen•ing in
stead of carti lage. The hC'ad of the bone becomes at 
the same time altered in sh:~pe, :ind ~urroundcd by the 
condensed cellular ti~suc of tlic part, which answer.-; for 
a new capsule. A large amount of mobility is often 
secured, particularly in tl1 e lmll-and-i;oC'ketjoints. \n1en, 

!~~:1\~~·, ~,~:~h01~ii,'.~~11s a.~~;~~11!~,u~ I~: v;l~~s~~~~,~~~J~~~,u~!!r. 
~~:~~~~~~t:n ~~: 1 ~l~1:li "~s~i~~~1 n~~·; 1:e~r isn:~~~~~:~~~d ~~;~J~c f~~~I~ 
dons. The mobility of joints after dislocation is at. times 

T&h~~: 1r:1.:~~~rc~'.:~~1:i~:;:~~~~~1:;.ador imf~~,?~~ng t.hc:'e sc>condnry chnnges take to form is not 
yet decided. Jn some patients they douhtless occur 

~r~~:;t@¥~~~&n~~~~t~?~:g~§iif ~~~~i~~J 
the ilium of sixteen yenrs' standing, in which" the new l>onc w;\S dcpo.:;ited in such al.Hin· 
dance that it. formed :i. new and complete ;icetaLulum, so complete :\~, indeed, to hold the 

~1~~g1~1 1~~;: ~1~;~1;n:,~(~h:~·,~,~'~1~~11~: ~~ft0~~3~:.s1;·~:~ ~~~1rc';~~1,r :':1l11<l 1 i~~:~;. it .~~1~u1~~~~ l~:,-~~;: 
thin ill it s w11lls and !\mooth on its outside, was lined l>y n dens;;e pl'ar\y.white tissue which 
resembled fibro.car1il:1g:e. The head of the femur was sti ll CO\'Cr<:d with t•artilage . The 
ol<l acetabulum had disappc:m.:!d, partly by the abi:orption of its coryloi<l marbin by a 
deposit of new bon<>, and partly also by a mass of dense fihrous tis:-:ne.'' 

Diagnosis and Symptoms.-Typica l example·~ of di:,foeation when seen at an 
early p1;:riod of their existence arc not <liiiicult. of diagnol-is; althou~h partial and enn 
complrte di:doeationR, :;omc days after the :~ccident, when swelling of' the pMt::; has taken 
place, are oftt•n obscure. Tim frequency with which such cases are overlooked, even by 
good men, forbids om· i'ayin~ they <·;,rn always be made out. 

In every Ca1'e of ~u:-:pc:ctt'<l di~loeation. the surgeon should compare the sound with Ilic 
injured side, as in doing thii=, he will at once dctt'<'t the mos;;t oll\·ious rC'sult of any cfolo
cation, deformity, an<l be able to make out. the <lirectinn the di1'pial'ed bone ha;;; taken. 
Ile, moreoHr, will :see whet lier the limli is longer or ~horter, or more abducted or adducted 
than its fellow. 

The patient. will not only h:wc lost nll power of YOluntnry mO\"C'mPnl, but the surgeon, 
by grm:ping the affoctt-d extremity, will probal>ly find when di.:;locntio11 cxiSI.!', that the 
moYcmcnt!; of the joints :tl'C ,·ery limited, and the atl<>mpt. to mo,·c it c:mi.;es severe pain. 
There will ali;o be an absence of crcpitus, unless ~orn1· <lap; hnxe pns,;:.c>d tSincc the accident, 
when the erepitUi:i of effu1'ion into the joint or into the bur,,::t' about the joint or tendons, 
will often be felt. De.formifJJi loss of the power of t,•oluntary motion, and iwpaired actual 
mobility1 coming on after :rn accident, ar<• the three mos;;t marked ,;:.ymptom:-: of dislocation. 
Indeed, the:se symptoms by them,,:clvcs, with !he ab1w11ce of crcpitns, nre usunlly enough 
to enal>le the Rur~l'On to diagnose a dislocation from a fracture, a.It hough possibly they are 
not enough to dis1in~uisl1 it from the separation of an epipliy::;is. Jn subjects under the 
age of 21, the pos~ihility should be entertn ined of any ca .. o;i.e of injury al>out a joint being 
due to some separat ion of an epiphysis or complicated with it. With respect to the diag· 
nosis between tile separation of an cpiphy!!-is and cfo;\ocation Holme~, with his usual 
clearness, writes upon this point(' 8ystem,1 \"01. ,.) : "Sl'parntion . .:i of epiphyses are distin~ 
guishccl from clislo(;ation l>y the following chnrnc·ters :-(I) The former cnn only occur at 
ages at which the c>pipli ys;;es nre separate from their s.hafti;;, the latter at nny uge. (2) The 
form~r arc, a!i a rule, easy to reduce and dilficult. to retain; in thC' latter1 as a rule, these 
conditions arc revcrsc<l. (3) In the former, the point~ of' l>one imnwdiatcly surroun<ling 
the joint presene their normal relations; in the latter, these relations arc ntriously altered. 
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{4) ThC' sensation percei,·cd in the two injuriC's is difforent, for SC'par:uion of nn C'piphysis 
is usually complicated with frncturc, and therefore crt'pitus ran be l'iiC'itNI." 

T1rnATm·;~T.-ln :ill ca.;:c~, the reduction of the di.;;;location .'-hould be effected as soon 
as pof.l;;ilJlc, delay bcin:?: only ju~titiable when the appliances required for the purpose are 

~~~):l~~1~~~d~l1;. t ~~~I ~:~~·~"~~1~:c1: ;;~~;~~:~1~ he~!:~~~:;;~~~~~ i~;~ ;,~~:i:~11t~~i11~1:11~;:~:~~·0~1~,·'i\i ,l;~ 
out the nit! of an ana-i:.tltetic; but, when any time has been allowed to pass and the 
immediate <·on-.;titutional cftl-cts or the accident ha.,·e :mbsicled, it is a fair que~tion whether 
it is ad\'i~ahle to attempt reductio11 before an;.uallwtizing the patient; for, under the most 
farnrahle cireumll;tanccs 1 without this aid, much forrf' will to a certainty be called for, 
whil:o.t with it the g1•11tll':;t manipulation i~ orten enough. Jn<leed, f Uelicrn it to be wi<>er 
for the sur~con to delay nny attempt to reduce a di:o;Jormion till an an:x-sthetie can be 
obtained than to make it without, for th(' slight harm that en<;ues from the delay is more 
than compen!'aled by the great good secured by its use. Jn no department of surgery is 
the henetit of an:csthetics better demonstrated thf\.n in thi1', for where force formerly 
rcii:;:ncd, p;en!lcncss 11ow su lli ces, and where difliculty and pain were common accompnni
men ts, facility of reduction and painlessness are now the rule. Their use has superseded 
the old treatment by ,·encseetion, tartar emet ic 1 the st ring of' studL•nts, and the pulleys. 
Under their influe nce, nil muscular spa.:.m (•eases to be a force which ha<; to be O\'trcome, 
and the surg<-'on ha;;; simply to replace the bone throu~li the rellt in its capsule, Uy such 
gentle ma.nipulatirn acts a~ the special requirenll'nts of (':wh ca..;e appear to indicate. The 
facility, howc,·er, with which a <li$locatio11 is reduced by manipulation, turns much upon 
a surgeon's knowled~e of' the way the dislocation wat; proilu<·NI, for, in a general sense, 
the best way to reduce a dislocation is to make the head of the bone retrace the course 
it followed afler it hacl first burst throuf!h its cap<;uJe, as the untorn parls in the capsule is 
doubtlt·~s the maiu obstacle to reduction, muscular spnsm being eliminated by the use of 
an anrt:'St hetic. 

In neglected case:. of dislocation where false joints exi..;t and forre i<; called for to break 
them dow11 1 pulleys may occa..,ionally be wantc1l, but they mu"t nlways be employed with 
the greatest caution, and under a. healthy foar, for not only nrny the axillary artery be 
tom and lignments Incera.led. hut worBe i11j11ri('1' mny t>n~ne; thus, in P:tris, in 1864, the 
forearm of a woman, X't. G1, was torn off at the elbow -joint in the attempt to reduce a 
'1islocntion in the humerus, and in London, more recently, Lhc !'lame dreadful accident is 
repo rt ed to lian 1aken plaC1.'. 

Afte r the reduction or a dislocation, the limh "hould be kept at rest. and fixed by band
ages sornel imrs on a spl int , :tnd Sedillot's rule of "bimply placing- the joint in a po5ition 
the oppO$itc of that in which it was when the dislocation oectll'red" is !ilO und. 'Yhen nny 
i;igns of inAammation show themseh-es, cold, in the shape of ice in a bag, should be 
e mployed; leeches nrc !Wldom called for . 

Three or four wech are a.t lea<;t require(l for repair io take place before any u~efnl free 
mo\·emt•nt of 1be joint can be allowed, although when no inflammatory ~ymptoms appear, 
pa .. .;:s ive mO\'Cmcnt may be permitted at the end of two weeks; IJut, in dislocation of the 
hip, no wnlking or stand ing- should be permitled for a month. 

\\rhen reduction cnnnot be accomplished nfter a ren.;:onabl(~ attempt, a second one may 
he made at a subsequent period after the effCcts of the fin;t ha,·e pa:-:~ed, that is, if any 
sound hope exists of success being secured; some modification of the means employed 
probably sugge£;.ting themseh·es to the surgeon, upon reflecting as to the peculiarity of the 
case and the cause of' his failure. 

\rhen th(' patient is an adult the difficulties nnd proBpects of the case should be laid 
before him and his opin ion taken; not, howe\'er, a.s to the clesirnbility or the re\·er:Se of 
the attempt, for such an opinion belongs to the snrp;con and his colleagues only, but as to 
the ri !lks that must he run , for in many cases failure of' r(•duclion, more particularly of 
forcible reduction, is follower! by "ome destruction of the new joint tl1:\t nature hns 
partially formed, by some inflammatory change that may end in the der.;truction of the 
joint, or in renderillp; its usefulness still less promi:.;;ing. 

" ' ith re<>pect to the propriety of attempting the reduction of an old dislocation, no 
definite rules Ct\ll be laid down, nncl since anrt:'~thetir~ have been intro<lnced, those 
originally p:i,·en by Sir A. Coop<>r nnd genemlly followed, require 1nodifiention. Sir A. 
Cooper gtwe three months ns a limit to the atfempt in the shoulder, and eiglit weeks .in 
the hip; yet 8ctlillot reduced a dislocMion of the shoulder more than a year after 1ts 
rcreipt, Brodhurst on the Ii.5th day, 8mith (P. S.) at ihe ~e,·cnth and tenth month; 
whilst Brcschet reduced a. dislocated hip on the sennty-eigl1th day, Tra\'ers and my 



74-J. SPECIAL DISLOCATIONS. 

colleague l\[r. Durham at the fifth month, Bl:lckman (of Cirenccstcr) at the sixth month. 
Yet such ca'1;CS must be rare. Ball-and-socket joints are al~o more readily replaced than 
other~. The best guides the surgeon posse~ses for his deci~ion are found in th<' amount 
or absence of repair that is present in the dislocated joint. '\?11cn the mo\'Cment is good, 
there is small reason for making the attempt; for 1 writes Fcrgu..-son, u after three mouths 
the usr of the limb is not, when reduced, greater than that which it would Jta,·e acquired 
in its dislocated state." 

" ... hen the mo,·cmcnts are very limited, a cautious attrmpt to reduce the di . ..;location is 
hardly likely to be followed by a bad result. at whatever period it is made; but, ns pre
viously stated. the patient and surgeon should take counsel together on the point and share 
responsibility. 

To focilit:tte the reduction of an old dislocn.tion, it is needle.o::s to say, some anresthetic 
should be employed, and nll adhesiom• broken down by free rotation or forcil>le mo,·cmcnts 
of the joint. \\'hen this lrn.s been effoctecl, the hC'ad of thr. bone ouf!'hl to b" replaced by 
manipulation, or by slight extension, forcible extt•nsion being inadmissible. \\rhen tendons 
are very rigid and forbid mo\•ement, they should be divided suiJcutaneously, but this 
should be donr some clays before reduction is fully attempted. 

Compound dislocation is one of' the most serious accidenls that can befall a limb, 
and in the larger joints is generally complicated with fracture or torn arleries. Jn the 
knee-joint the popliteal artery is generally lacerated, and, under such circumstances, ampu
tation is the only ref'ourcc. In the ankle-joi11t, where the acci<ll'nt is mo.::t commonly 
seen, the ca$C should be trt.~ated as one of fracture and wounded joint by immornble 
splints after its reduction, and the persistent application of cold, either by means of ice or 
irri~ation. ]11 exceptional ca..,.cs only, when the soft parts are much injured, and in very 
fl•1>ble i-ubjeets, ought amputation to be thought. of; excision of the articular surfrwe being 
always a point for con:-:.iclcration. Jn the elbow where movement is of es~ential importance, 
exci.-;ion had b<'ftcr be performed wht-n the wound is larg('. although rcconry with move
ment or the joint may take place without it in young adult~. Vnder all circum-:tances, 
the dif'location ougl1t to be reduced, the question of excision or amputation turning upon 
the amount of mii-chicf the soft parts or bones h:we su.-;tained. 

Compound dislocations a11d compound fractures into joints arc clinically of very simi
lar import. 

'Vhen dislocation andfracture coexist, difficulties a.rP often met with, but the reduc
tion of' the dislof'ation is often possible by manipulation uided by chloroform, where, 
wi1 bout, it is impo~sible; n.nd I have reduct'd with its aid in one case the head or a frac
tured humerus from the suhglcnoid position i and in :inotl1cr t\ forearm displaced back
ward with fractured arm-bone, and afrcrwards in each case adjusted the fracture with 
facility; I ha\'c likewise ~een the head of' the femur displaced upon the pubes pressed 
back into its l"Ocket, notwithstanding that a fracture of the sh,d't existed. 1 beli1.we that 
in the majority of these ca.-:es the dislocation may be Stll'('C:-<sfully treated before the frac. 
ture, the fractured bone being at the same lime moderately extended. It may be prudent 
in some lo apply splints before attempting the reduction of the dislocation, but such a 
step if; not always nece:;:::;ary or indeed adviimble, for with the limb cnca~ed in .splints the 
surg('on has !cJ:;S influence upon the dislocated bone. "·hen the dislocation cannot be 

~:l~u~~,:~~: 1 ~:1~~:'~t11: ,:~~:~~,~~ ~l~:igG:"l1~ 11"'.;~i~~:e1l~~·{:~:~;~(~yo:~1~\111;1~~;nu~· 1~Y:S ~f~~o:at1:c~c~~~~ 
~:~c1\t~~i~ ~:~~~c~e~:111~~J~n impacted fracture of the neck of' the thigh-bone coexisted, a 

DISLOCATIONS OF THE UPPER EXTREMITY. 

Dislocations of the spine 11nd lower jaw ha\'e bet!n considered in former chapters (p:vrcs 
201 and 30G). Those of the upper extremity will now occupy ou1· at1cntion. 

0 

DISLOCATIONS OP TllE CLA\'ICLE. 

Dii-location~ of this bone at its sternal end n.re rare accident~, tho1wh accordinrr to 

E~,E~~,t:~r,:f~~·,~:~~~;~,;\~~:f~:i~1~:~,~i~.:~::,~i:';:!'.:~
1

:::'.~~":~;'.'.~~,1.~1'.l;~:;;i:~:'.~\:;~,:~~'.:·~~f,;,:;~; 
cartilage ol the firl)f. rib prenntmg; but 1t may take place forwards, upwards, ·or back
wards, and may be partial or complete. 
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Dislocation forwards is u1:iually caused by some violent prc~r;;ure of tlie shoulder 
backwards, although Mdil:r (Archi,·es GCn . de ~led .. ' tom. xix) n•corcls a cn~e in a child 
where it was produced by f;imply pulling the arm . The head of' the hone in this accident 
forms a marked feature, and cannot be mistaken for anything else (Fig . .J3J). W'hcn the 
dislocation is partial, ~omc unusual prominence of the 
end of' the bone on comparin~ it with its fellow will ~mg- Fio . 435. 
gcst its nature, the bone bt>ing only co,·ered with :;:.kin 
and readily pre~:;:.ed hack. " 'hE'n complete, the nature of 
the accident will be slill better marked; and the tncl of 
the bone will be wmally found pointing dow11wanls. ln
flammatory thickening of the joint should not be mis
taken for partial di:;placement. 

T 1rnAnrn:\'T.-There is u1'ually litlle or no difficulty 
in reducing this form of di~location. by forcibly drawing 
back the shoulder and appl yin~ pressure to the displaecd 1 

bone j though there is p;r<.'nt difliculty in keeping the bone Dh1locatlo11 or Jterna! end or cla,·icta 
in its normal position; indeed, as a rule, it is quite imvos- forwanl~. Drawing 2;:11 ,Guy'sMus. 
siblc to clo this s:itiRfactorily. A pad in the ax:ill:i., with a 
figure-of-8 l>andagc to keep !he shoulder outward,.:, thC' elbow being hound to the side. 
wi ll do much to11 ards the desirt'd encl; and a pad of' lint applied out~idc !lie displaced end 
of the clavicle, and firmly fixed in position by strapping ca.rrit•d O\'t:r the shoulder and 
scapula has a very bt'neticial tendency. NClaton advised the use of' a common hernia 
tru~s. The surg<·on, howc1·er, must expect a certain amount of fi1ilure in the treatment 
of these cases, though he mn.y safely assure bis patient tlmt the n~efuliH'~S of the arm will 
be but little, if at all, imp:1ired. I have ha.<l one ca~e of this di~location combined with 
fracture of the sternal end of the bone, in which no harm followetl its non-reduction . 

Dislocation upwards is very rare. :Mal~aignc ht\~ recorded four such cases, 
Hamilton anothl•r, de:-<cribcd by Dr. Roche~ter, of Buffalo, and Dr. R ""· Smith a sixth 
('Dublin Journal of.Medical Science,' 1872). In 18G.l,sucli a case came under my care. 
It was in a. young woman. a. milliner, :et. 20, who two ye:irs Ix-fore was violently crushed 
in a crowd, the ,· iolence causing pain which was rcfhrcll to the upper part of her chest. 
She was trealed at home and got well, although with a. deformity, for whic·h she consulted 
me. On examining her che:;t, both clavicles were rcsling upon the bonier of' the sternum, 
behiud the sternal tendons of the sterno-mastoid nwsclei>, and, with the !'lightest prei::surl! 
upon the s1Louldc1·s, tlic two ends could be made 10 meet. By drawing t.he shou lclers 
backwards, the bones could h<· separated and pressed back into what appC'a recl to be their 
Jlormal posit ion, but no appliance could keep them here. The patient ha.cl good mo,·e
ment in her arms, nn<l followed her occupation . 1 ha\"e the notes alF-o of' a second cage 
that came unde r my care in 18G3, in a man, xt. 3.J, procl11<'('(i by a fall on the shoulder. 

Jn the Guy's l\Iuseum (129290) there is a specimen of llisloc:i.tion of the clavicle at its 
sternal end;; upward~ and forwards. 

TnEAUtEXT.- In the treatment of this as of the Ja._..;t form of di~locntion, there is no 
ditficulty in reducing- it by drawing outwards the shoultlers and :i.pplying pregsure upon 
the bone, but ther<~ is much in keeping the bone in position . The be:;t means, howe\·er, 
are the application of a.. pad o,·er the bone, the firm pre!'sure of tlie S<'apula again~t the 
rib:-i by means of' broall bands of strapping, and the supine po,..irion. Under all circum-

~~~~e~r' 1~~1:u:~.~1~n ,:~;? ~~n:~o~~~r~1;1~ pa~:.';~/~n~1en~!~:~~~~:~~' tl;1:~,\~~e~·' a1~1~~J~,~~~~~·a1;~v~; 
difficu lt. 

Dislocation backwards stands next in point of rarity to that of di!!llocation up-

iv~11:~,~~ :;;!1 i ~~~s~:~~y8~1·~;\s~~l~"~: i1;1i~~e111~~~:, f~,;~i~~' t !~.~1 ~11,~~~d~1:.l!~l1;~~~u;~~,1~;;i~~ d~':.~~~:~~~~7d 
in it the d islocuti1Jn was ~elf-reduced on the second day, when the man was in bed. The 

~~;::~~~~~~~1~1~~~~~1c~c~~·~~~~~1~.t ti~11~c~ 8uJ~,nat~1~~il~~·~c~~-a 1:~:(~v~:~~::~~~ft~:d s~1:~~ ~ui;,t8e~:,~~;~ ~~,~~~~ 
nn injury, the dislocalion having b<.'cn caused by a blow on the shoulder. 1t was easily 

[0¥~~'.~f ;;~t:}f~i;t~~;:~;~Jll~I:~lJ;~:~:~~~~ 
l\Iorgan has rcconlc<l t\ case in' llolmes's System,' ,·ol. ii, p. SOJ, in which, in a girl, ::et. 
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10, the bone wn~ thus cli!lp]acecl am] successfu lly trentccl hy mean~ of a splint ncross the 
shouldl·r, with a pad bctwt>en it and th<' spil1(' 1 th r shoul<l<·rs bl'in~ drawn to the splint 
by a bandage nnd the cliil<l kept in bed. The ~plint \\:\ :-; rcmon·d at the e nd of a fort
ni~ht, an<l the nrtieul:1tion in four weck!:l. became as firm as tho.t on the other s ide; the 
arm, moreover, cou ld be moved without causing any pain. 

D1s J.OCAT 1ox OF Tim Sc,, Pl:LA 

was formerly called dislocation of the ncromial e nd of the cl:'wiC'lc; but as the cl:n·icle 
is a fixt>d point, it seems only consis te nt with common ~(' 11 1:r, although not with cus tom, 
to follow Skcy, 1\faelisc, an<l Flower, and ca11 what have hilherlo been desc ribed as dis 
locations of the acromial end of the clavicle, dislocations of the SCH pula. 

Jn the more usual form of thi s acc iden l, the acromion process of the scapula is forcPd 
beneath the clavicle. Jn rare ca~es, it, may be received 

Fw. 436. above it. Both are commonly caused by direct vio lence to 
the shou lder. 

The symptoms are well marked in both forms; the falling 
of the shoult1cr and proj ('ction upwards of the acromial end 
of the cla\·iclc in one ( Fi~ . .t:JG), and the proj ection upwards 
of th r acromion procc."'s of' the scapula in the other, prevent 
any mistake being made . 

THEATME:\T.-In the di ~ IOCfltion of tlrn scapula down
wards, the aim of the surgeon is to raise the scapula with 
the arm and depre~s the cl:l\·iele, which is best done by 
dmwing the elbow well bac·kwarch•, and applying a pad O\·er 
the clavicle; the pad and elbow being fixed in position by 
means of a belt or banda~e pas::;rd o,·er the chl\·icle and round 

Dl~~oac;;!~o ~1rr.t~~~::~::i::3:~n- ~~~sc~l~~·~h~~::dccrb~~1~1 1~1~~s1::;~~l'~~~~d~~avicle downwards, nncl 
The parts fall into position at times when the patient 

assumes the horizontal posture, and when thi s is the case, and the pogition can be mnin
t ni11 (~d for two or thrt!c wcc>ks, it is well to adopt it. A t ot hers a pad fixed o\·er ihe 
clavicle l>y means of stmppinf!:, or a bandage passed bctw ce11 the axilla will snffice; but 
the surgeon recognizing the specia l wants of the case, must itdapt hi s means to meet thC'm 
in the best po~sible way. Good moveme nts of the arm arc, as a rule, acquired in time 
after ei1her nf thi:sc accidents. 

DI SLOCAT IONS O F THE Il ornn 1·s 

form at lra~t half of all cfo•locat ions, and n ~umcicnt explanation of this fact is to be founJ 

!i:etlf ~<'~l~b~:~~~;~lt~~~·i~f~~1! 1 :~·t1 :~~~l ~~nt,li~n~ l~~e;;~:~i 11i 1t1); 1~ 1~1i11~~:1 ~:~~t1°fn!i:~c~1 ~~jl~~~y ~a ,.j 1 
y' 

Jn tO out of GO consec111i,·e cases, or in two-thirds of them, I fou nd a direct blow upon 

;~~~~:f~:;;~~"~:~:~:~.~:~2::E~i:~·~l~~1;i;~~~~~~i:i::~i~~;:'.:::~~~~::.~~~,~~-~,~~:~:~~::lf; ~~~f·:~~ 
i~~,t:i i~.:~~:.~·~~~~~~~~i~:;:.::,:~:.~ ~~i;:i~~ri~§e·~~~:E~,;~·~:~~~~'.~~~~~~3~~~i

1

1~"~ ~~;~~ 
.Analysis of GO consecutive cases. 

_1 s~~~J~~i~~s~~~sba~~,:~;~~c~/ubfbe::~:~~ i~; 1~~~;:1~:,·:,·~:~\ l 2i,;l ~~~~:~~~oid, or fo rwards; and 

1; wer~1 in st:~jects ~:1i:;cn ~~ yea1;~ of age~ncl !.iO. 

38 II " U 51 <I 70, 
l aged '75. 

The hcarl of the humerus may be di~l oC'ated-1. Downwm·ds-sub9lenoid. 2. For-
~~:~,~~l:;::tbcoracoid. 3. Backwards-subspinous. The s1tbclat•ic1dar Jislocation is 

'nu:' n thr coraroid J_lrorc~s lrns bt!en broken off, the ll(':ul of the humc>rus may be dis
placed O\'er I he root of the former ; two or lhl'ee such cases being on record. 
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Subcoracoid.-This i ~ prol1ably the most common form of cli~location, but the sta
tistirs J h:n·c gh·cn place it second on thf> list. Flower ha." shown, howe\·er ('Path . Soc. ,' 
vol. xii), that 3 1 oul of the J l specimen5 of dislocation or the shoulder-joint found in the 
London ::nu--eumii belong to tlie subcoracoicl class. In it the head of the humeru!' rests 
on the anterior lip of the glcnoicl caxity beneath the coracoid proce::,:;, or even more for
wards, the completeness of this dislocation turning upon the amount of laceration of the 
attachment of the pm;terior scapular muscles. " rhen they a.re eomple1cly tom 1hro11~h at 
their insertion into the great tubrrosity of the hmnerus, or the tubero,:;ity is torn off, the 
head of the bone will he more forward than when thl'y arc only stretd1ecl or par1ially 
di\·ided. Many of the c:u:es described by Sir A. Cooper as clh.\ora.tion downward~, or a~ 
partial dislocation, were doul>tlc~s of thi s kind; and m:\ny otl11•r.s n·cordc>d as examples of 
sul>clavicula.r, arc nothing more than speci mens of tl1is variety. (Fig. ·13i.) 

FIG. 437. FIG. 438. 

From ~Ir. Flower's 111odeh, Middlesex Hosp. Mna. 
Drawing 2;•1. 

Symptoms.-Tl1e symptoms of this form of dislocation in th('il' ~encral cliaracter 
a.re the same ail in mo::-t others, such as inability to move tlic arm, immobility and pain 
often passing down some nen·e trunk, and a:rgravated by mO\'l'llH'nt. On looking at the 
pal't a.ml <'.Ompo.ring the injured with the soun<l side LcfOre swelling has ftppcan'd, ,:;0 111 0 

striking points will be ohserved, such as flattening of' the dc·ltoid, prominence of the arro
mion, and a dt•prcssion benealh it. Extra prominence will also be seen below the ron1 -
coid proccsg, from the head of the bone pu!'hing fonnwd the pectoral muscle (Fig. 438); 
from behind, too, thC're will he i:.ome flattening of tile shoulder. There will be little or no 
lengthening of the limb, but the elbow will be fouud projl•ctin~ more or )e!'ls from tile 
side: the mo,·emrnts of ilw f'orcarm will be perfect. On manipul:iting the shouldt'r, the 
licad of the bone will be fe lt heneath the pectoral muscle in front of the scapula, and from 
the elbow it will bC' nrnde to move. 

Dislocation downwards or subglenoid-ahhough munlly ;!i\·en as the most 
common-is probably second in frequency to the subcorncoid just descr ibed. Flower 
a:::serts that not one in ten of nil dislocations of the 
humerus can properly be called subglenoicl . ln it Fw. -:1:39. 
the head of' the bone rei'lR below the glcnoi<l fo1'sa. 
(Fig. 437), the rent in the capsule being at its in
ferior instead of its anterior border, and the snft 
parts mechanically interfering with the natural ten
dency of the deltoid, coraco- IJl':1chialis, and biceps 
to draw tl1e head of the humerus upwards towards 
the coracoid proce~s. 

Symptoms.-'fhe most constant pain are im-
mobility of the arm, as well as inability to move --
it wilhout pnin, with a greater separat ion of the 
elbow from the Rich·. a more marked flattening of 
the :;hou ldcr, grl'l\LCr dcpre~,:;ion bcrHJa.th and extra 
prominence of the acronium than are met with in 

~l~·:r ~l~~~O~l~~~~!r~~l~~i~1~Y ~f 'S1l:e a~~~~~iot;'1;~~~l~:.•~i:·~ Subglenold :~:l:r~:~l·;:1 ~1:,w/:: a~~e1~;:.lsiouor the 
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nxilla from a drawing down of its attachment, the marked prP!'('ncc of the hra<l of thr bone 
in the nxilln, anti thl' separation of the coracoid procc!ois and the head of the ma.lplaced 
bone by' a gpace of Olll' to two inches (Fig. 439). 

Dislocation backwards or subspinous.-This is. nl'xt in rarity to tl1c la-.t, and 
in it the head of the bone re~ts beneath the spine of the s.rapula or ba~e of the acromion 
(Fi;:r. 410); the latter position being a less complete luxa.tion than the former, arnl more 
common. It corre .. ponds to )folgaigne's "~ubacromial" \'aril'ty, this completeness of the 
dislocation drpcndin~ upon the :imount of laceratiou of the muscles attached to the bone, 
and more partil'Ul:trly of the subscapularis. 

The s,1p11ptoms of this accident are ':ery marked . . Looki~g at the ~houlder in front 

~~~:~~,:'ii:: b~eatl~~a~~~~~~·~i.:1t~e~1~nt~i~f~~!~0~1~p~~~~i~1~0~~~1;1~11~:f~1p:~!-1r~ ~~·{~:~·~;:~ :r~~~fl1' ~~~d 
: 1~~,:~:~c~1 1b~~,~=~;~~~·11}~1~~e~~1~~,~~::!~~:~~~ ~;o~~/i1:1~ '!~~~~,~~~~~t.y '!~~1111: ~~~~i~~~e~~:: 1:1~~:e%1~:\~ 
tlw most typical, tile li ca<l of the bone CO\'crccl with muscles and soft parts form1n~ a 
prominPnl fc•ature in the case (Fig. 4.U ). I had a patient under observation n.hout tllll"ty 

)~a1~~ii~f(~;~f~c::~:~ 1 ~0::11~1 ~\t11~~1:5 d~~~fa~: l~~r :~;~~~~~~ r1~:~ g'~~-is t;~~;~c~;~;.10~' n~~:~cJh~~~~~ti~~t 
found it so. 

Fw.+u. 

FIG.4.10. 

Sub~p!uoua d\11locatlonof head or humerus. 

Subclavicular dislocations, in which the l1 ea1l of the humerus rC'sts below the 
cl:wicle on the stl'mal side of the eomcoid proce.i;;s are exceedingly rare (Fig. 4-·lO). I 
lrnvP ne,·er seC'n a complete example. ~Ia.lgaigne inform~ u~ that in it the arm is prc::~~e<l 
against the clwst wiLh the elbow slightly removed from the side, the head of the bone 
being fl.It and Sc<'n in its abnormal pot:ition, and the shaft instead of th<' head of the 
humerus IC!t in thC' axilla. The bulk of cases recorcleJ as or the subcla,·icular kind are 
probal1ly subrorncoicl. 

The supracoracoid dislocation is a mixed form of accident, ns it is secondary 10 a 
fracture of the t!OracoiJ process. l\falgaigne has rcconlcd an example, and Holmes, in 
th<'' ::\fod.-Cl1ir. Tran:-:..,' vol. xii, a second, with an account of" the di:-;!'lection of the caile, 
thl' preparation being in St. George's l\luseum. Ile also describes a third which occurred 
in the practice of .l\fr. P.llcwctt. 

Somr points in diu!Jnosis remain to be told, a.nd the moRt important was pointed out hy 
th<' late l\lr. T. Calbway in his excellent ,Jficksonian Prize E'.-3say for 1819, which is: 
" 'l'liat in takiny the vertical circ1w~ference of aii.11 shoulder i"n which dis/oration e:rists 
by means of a tape carried oi·er the acromion and under the a:rilla, an increase of about 
tu·o incl1es oi•er the sound side is an invariable concomitant." The !'lame author also shows, 
how elon~ation of' the limb docs not take place, at any rate, to any extent; the ditlCrent 
a('<·ounts :riv1•n by authors on this point depend.in~ upon the fact, that they are content 

~::11tc~J11 ~il~:' 1(· 1S~l~~~1c~!1~:1~l~~~t~~~~l S~~~'J::;~:; I i;~r~s;?~·n ~·11~:~~~c~~i~e~11:~;~ s~::,1~~~~ 
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joint thnt mf"ritfi morP notice than it has received, and I nm indebted to Dr.''· Brigg;;, 
of Sashville, for calling my attention to it. lt if' based upon the physical fact, tliat in 
conseqtmzce of tlte rotundity of tlie thoracic waifs, 'it is impossible for both ends of lite 
lmmerus to toitch them at lite same time. "If the fingt:'rS, lhen·fore, of' the injured limb 
can be placed by the patient, or by the surgeon, upon the ;.;ound shoulder while the elbow 
touche!< the 1horax, a condition that obtains in the normal condition of the joint, there can 
he 110 cfo•locntion. And if this cannot be done the re must be one, for no other injury than 
a (li,.Jorntio11 can induce thi~ phy:-ical impossibility." Dr.11'. Hamilton haR likewi:;e shown 
( ' Loml. ~k<l. Hee.,' April, 18 7.>) how in a di slocat ion, a rule will touch, at. the same 
time, the acromion process and the elbow of the injured side, a condition that cannot exist 
in hea lth. 

It sometime!' happens, that the heacl of the bone after its apparent reduct ion, fails to 
remain in po:; ition and falls out ngain; and when this occnr:0:, iL beconll'S u que~tion whetl1er 
some part or the glcnoid ca\'ity is fractured or some other fracture exis ts. I ha,·e recently 
i.cen a cast> of di slocation of the head of the humerus forwards and downwards, in which 
a portion of the glenoitl cavity was broken off and di splaced downwards, associated with 
s~,·t:re injury to the radio-spiral nerve. In childreu or young persons under twenty-one, 
the upper cpiphysis of tht: liumerur;:. may be scparat('cl 1 01· rathe r the shaft of the humerus 
may be cli:'placcd off tho epipliysis, which retains its normal por.ii tion , a1Hl, under these 
circumstances, tltc arm s hould be most carefully manipulated under chlorofo rm , to make 
the diagnoi. is sure. ln exceptional cases, howeve r, this slipping out again is not to be 
explnirwd by the~e complications; for, in the case of a man rel. 7j, who had a dislocation 
backward", the head of the bone could not be kept in position till tl1e muscles began to 
act after the effe<· t~ of the chloroform had subsided, and l had to l1old the Lone in place 
till the patient rcCO\'Crcd, and the muscles ac ted naturally. 

TnEAntENT.-The use of anresthetics has completely rernlutionized the treatmelll of 
dislo<"ation,_, and, at the present clay, nothing can usually be simpler than the reduction of 
a dislocation of the shoulder, and what was formerly called reduction by stratagem is now 
the rule. u Jf' you get a person off hi s guard," \\'l'Ole .Aberne th y, "you lia,·e first to put 
yom hand up to the head of the bone, depress the elbow, and it will someti mes !-lucceed 
in putting it in, and the modern surgeon, in describing the reduction of dislocations by 
11wn1p1dation, might use the same language. To reduce a di slocated humerus by mani
pulation, chlorofol'm is essential , and when the patient isjitll!J under its inf1uence as well ail 
in the horizontal position the surgeon should grasp the shoulder with c,nc hand , and the flexed 
elbow with the other (Fig . . J. 12, A). " 7hen the di sloc:ition is ~ubgk1 noid or subcoracoid, 
the thumb of the surgeon may be placed o,·er the head of tile bone, and the fingers ornr the 
spine of the scapula , the thumb acting 
as a. fulcrum; with the other hand the Fto. 442. 

fl exed elbow should be drawn from the It-' ' ) 
side and extension made, some slight . -.. , ~~· . ~ 
rotatory movement outwards being em- f\ . \. _ · ~ 
ployed. When extension ha.s been ) ' 
carried to its full extent, the elbow \ 

:~~;~;~::~en :::;~\:~~1c';~"~,~l:~~'~1'::.e~1~~~ _CN-!_ . ~l \ 
~~d::~en~e~:~~:.1;h~n~O~\~:~ ~~c~l1:n;cl~1~} / ~ -={J 
!:~: ~~~~~:~\~~= l~~·~~gof~~~l~~t!:~1~1~::~::d~~ E~tenaion , adducnou and rvtatlon outw~rda. 
The thumb of th<' opposite hand should gi,-e the ri~ht direction to th<' head of the b~ne. 
(Fig. 442, n.) Shuultl the first attempt fail, a secou<l may succcctl , or possibly n .th1r<l. 
Jn the majority of di slocations of the shouldt!r, this method will suct:eed. In Philadel
phia, thi s )H'actice is known as 11. Smith's method. Jn the di:'location backward~ or s11b
spinous, the same me thod will sufli ce, but in that case, the head of the bone being behind 
the glcnoid cavity, requires pushing forwards. Under such r.ircumstances, the surgeon 
should stand slightly behind the patient with one hand grasp ing the axilla with the tl_wmb 

~fr:i~::~~~'.~~.~;~i:~~;:}if t::~1~~T~~:;£:~~:~~~~~i~::~:;;'.:,~!~~{~::f f '.~~~~/~~;:~!~ff~ 
chloroform is not at hand, reduction by means of extension with the heel in the axilla 
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l~io. 443. should be employed, the surgeon with his unbooted hrcl pressing upon the 
head of the humerus or lower border of the uxillu, and with his hand grasp
ing the forearm of the misplaced limb, and making steady cxtcn!:iion; some 
slight ro1atory movement often facilitates reduction. The head of the bone 
u~ually slips into its place with a perceptible jerk, and the moment this 
is felt, nll exten~ion should be stopped. 

To facilitate extension, the clo\'e hitch (Fig. 443) may be employed; 
and, in~tead of the hed, Mr. Skey'R well-padded iron knob. 

1\Ir. "\\r. F. Teernn informs me that he has known the third rib to be 
fractured in the attt::mpt to reduce a dislocation of the head of tlie humerus with the foot 

in 1hc axilla. 
If the humerus still resists, the following plan, writes Jlulke ( 1 Ilolmcs's Surgery,' vol. 

ii, 1871 ), "which I ha Ye never known to fail in a recent dislocation, may be tried. The 
patieut is seated in a high clmir, wl1ich is placed about two feet from the IJOSt of an opc::n 
doorway; the !Surgeon, having his back against the doorpost, places one foot upon the side 
of the chair, and with his knee presses into the axilla, and with Uoth hands upon the 
shoulder, stl:!ndiC's the patient's body; a jack towel is then fixed by a clove-hitch knot to 
the patient's arm, just abo,·e the elbow, and i>y its means two or three assistants, placed 
on 1he other side of the doorway, make steady extension horizontally outwarJ:i." 

th;,~1:1:~~ ~:;11~~~~ ;~~0tt:~:~~fi~ ~,:it~i~h~-p~t~!~:r~~l~::~;, ~1~i~~11:::~1 1 1~1:e~;:~~d:~;~:~
1 ; ~~~~c; 

is, doul>1h:$s, a good one. 
Should tliesc means fail, success may be secured by drawing the arm ,·ertically upwards, 

as pnwth•cd by White, of )fonchestcr, in 176-1, and recently advocated by )lr. Lowe, of 
Burton-on-Trent(' St. Barth. Rep.,' 18i0). In 1864, I succeeded by these means in the 
case of a subgleno:d diolocation of one month's standin~, in a man rot. G.J., the method of' 
manipulation and extension having failed; and again, more recently, in a similar case of 
twenty-four hours' standing, in a gentleman. a!t. 30, wliPn every 01her means Imel pro,·ed 

Fin. 444. 
nnsuccessf'ul (Fig. 444). l\Ir. Lowe places his patient in a sitting 
posture on the floor, and then stands behind him on a sofa forcibly 
extending the dislocated arm upwards, the scapula being kept fixed 
by tlie surgeon's foot. In all cascti, the extension should be gradual 
aml steady, the countf'r-extension etfuctive; no jerking or great 
force s l1oulcl be allow<'d; pulleys a.re to be looked upon as dangerous 

·,: '·,·. \ :ipplianccs; with the use of amcstlictics they should be abandoned. 
Ju recent dislocations they arc never net'cled; and in the oltl, adhe
sions should be broken through by forcible rotation and flexion of 
a joint rather than cxtensio11. 

1 
Extension forwards is at 1imcs bt'ncficia l. It proved successful 

, J ~~ai~~fn~ai~1d~ ~~ai~ ~~ei5~f subspinous diolocation of three weeks' 

, In a neglected dislocation of twenty-five days' standing, l\Ir. 
Cock suceecdecl in 18i>9 (i.·ide author •On Diseases and lnjuries 
of Joints,' 1~59) by the following plan, all other means luwing 

Redu::~"d~:!"n';~:~:'.on or ~~i lt~~:~·i,11!,na ~i~-r1:1'~l ,a~~~<l:ir~I ;l~~~~:~;:d i :1~1 it~;~us~~=:·, t;~·:s af1~~;:~ 
thus bemg made to exert a powc1ful outward pressure upon the 

head .of the bone. Upon rcmo\·ing tbe bandage upon the third day, th~ head of the bone 
was found to have returned to its natural position." 

'VithouL chloroform, obstacles to the reduction of a dislocation of the shoulder are mus
cular spasm, and the difficulty of replacing the head of the bone thrOlwh the rent in its 
capsular ligament. 'Vith chloroform, the n::sistence of the muscles is ~n element which 
h:.\S not ~o lm. considered, the secon~ ?ne alone existing. In old dislocations, the prest-nce 
of adhes1ont:1 1s 1i11 t'Xlrn element ol difficulty. 

an~\~1~1:t ~~e r~:~~::i~~O~f~n~g~~s~rc:~~~~~,t~~l ~1~~e~l:~u~~r~:nb~~i1,~~ tof:1~~~l~~~~ ~~~ ~~::~.~i 
~~~>~~l;:~l 1~~1 ~~~~:ct~ ~~~: ~~ ,t:~ ;:~~~ ~o;h~~r~~~.ured parts to re~over their power, and 

~t happens nt times tha~ the trunks of the ne1·\·es are so injured l~ to give rise to para
lysis of the muscles supplied by them. I have seen, in one case, the parts supplied by 
th~ ulnar n~rve permanently paralyzed; and, in nn_other. those supplied by the musculo· 
spiral. It 1s by no means uncommon to find the c1rcumflcx nerve so injured as to be fol· 
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lowccl by a mogt complete wasting of tlie deltoid muscle. In many ca~c::;, howe,·er, in 
which pamlpis follows di.:ilocation, reco\·ery may ensue, and in a \'Cry marked example I 
saw in 187 1, in which paralysis or all the pnl'li'< supplied by 1hc rudio-~piral nene was 
mo;..t complete, reco\·ery took place in fifreen months. 

The axillary artcry may likcwi!-ic be laceratcJ. Ca.llender ('St. Bart Ii. Rep.,' 1866) h:is 
recorded such a ca!-ie; nnd Dr. R . Adams(· Cyclo. Anat. nml J>hys.,' art. "Shoulder," p. 
416) another. 

Jn neglcc1ed dislocation of the shoulder it is always a difficult question to decide as to 
the expediency or at.tempting reduction. Sir A. Cooper used to say, that after twclYe 
weeks' re~t. an attempt should not be made, and, in a certain sense, such an opinion is 
correct; but there are many cases of less standing in whi{·h the attempt would be wrong, 
and some few of much longer srnndi ng, in which it would be right. 

'Vhcre good movement exists after tweh·e week~, there is little need for the attempt, 
unless under excepLional conditions. 'Yhen bad movement cxis1s, or none at all, the 
attempt may be made, for cases are on record in wl1icli reduction has been effected after 
a. year or more. 

F racture and dislocation of the head of the humerus orca~ionally occur 
together, and, when the dislocntion can be reduced at onc(·, as it may by means of chlo
form, so ir1uch the better. " rhen it cannot, the fracture 
must be treated and the dislocation left alone, good Fw. -145 . 
movement at times being the result. In Fig. 44.3 such 
a complication existed. The preparation was taken 
from a gentleman, a!t. ().J, three months after the injury 
before union had taken place at the seat of fracture. 

Compound dislocations of the shoulder are 
gmn· accidents, and, when the soft parts ham l>ccn 
much injured, the bc:;t plan is probably to rescct the 
head of the bone, although when the wound is limited 
or clean and reduction easy, it may be right to treat the 
case as one of wounded joint. 

Dislocation of the elbow.-This accident is 
mO!:lt common in early life , and according to the l\licldle
sex Jlo~pital table c~ llolmes's Syst.,' YO!. ii ) more than 
half the cases occurred in boys between the ages of five 'Ii 
and fifteen . Dr. llamilton found 19 in children U11C!er DlslocP.~;:0;ta::: !~:,; f~~;1huer~'.

111uerna 
fourteen years of nge, out of 33 cases. At Guy's, these l'rev. 1u.a..i •, Guy'" Hus p. Mus. 
proportions are not quite so large, for out of 13 cases, 6 
were in subjects between ten and twenty; 3 between twenty and thirty; 3 between thirty 
and forty, and one between forty and firty. ln only one case was the subject a woman. 

Both bones may be displaced backwards, f)lll1cards 1 i'nwards, or forwards, backwards 
and outwards, or bnckwards and inwards. The ulna may be displaced backwards alone, 
the radius maintaining its natural position; and the head of the radius may be thrown 
forwards or backwards. 

These dislocations may be more or less complete, simple or compound; uncomplicated, 
or complicated with fracture of one or nlore of the bones entering into the formation of 
the joint, or with di~placcnwnt of an cpiphysis. 

Jn point of frequency, di:slocation of both bones backwards is the most common, the 
other dislocations of both bones occurring in the order above given; dislocation f'orw:~rds 
being so rare that without a fracwrc, its existence was doubted by Sir A. Cooper, but 
\"elpcau and Canton h:we each recorded undoubted examples. 

The force require<l to produce any one of these injuries is senre. It is generally ex-
erted directly upon the elbow, or indirectly upon the hand , either by a fall or twist. To 
admit of any dislocation, there must of necessity be mucli laceration of the li gnments. 

Symptoms and diagnosis.-These accidents are not cliflicult to diagnose when 
they arc seen nt an early period of their ex istence, 1hough nfter the lap::;e of some hours 
greilt difficulty may be experienced owing to the swelling masking the points of bone, and 
rendering it difficult to make out their rclati,·e positions. 

The injured joint should alwaye be carefully examined, ench point of bone felt for, and 
its relati\·e position with other points compared with those of the sound limb, nlthough, 
too, in nil forms of dislocation or fracture about joints, the surgeon should complre tbe 
sound with the injured side, in none can he derive greater assistance, or feel more 
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Fw. J.46. forcibly the ntlue of the rule than in clii-locntions ot the 
, ,... , ·\ elbow. The student 8hould atcustom himt'<'lf to the manipu
\ lation of health.v joints, and learn where to place his fin~t:r 

upon tht!. ir ditforcnt prominl'll('C.~ n111l dcpres~ions; and Jm,·
ing learned the normal conditions, he will find usually but 
little d1tficulty in tlisco,·ering when a clii.:;placement has 
occurred. 

When both bo1H~s nre cli;;;localetl backwards (Fig. 4-46), 
Dislocittlon of raollus anti ulna bl\ck- the forearm is partially flexed and the hand slightly pro-

wnrds. From Slr A. Coo11er. 1m!ed; the displaced bOlll'S proj<'C:t backwards and make a 
prominent swelling with tlic ll'ndon of the tri(·eps. while 

the condyles of the humerus can readily be felt in front pu~hing the artery and soft parts 
forward; the inner condyle of the humerus and the olecranon being far apart; and the 
gt·cat increase in the antcro-posterio r diameter of the joint :o>een at a glance. In thin sub
ject~. the olecranon and the head of the radius can readily be f'elt in their abnormal 
position, and the head of the latter bone made through the band to rotnte in its new 
situation. 

ln the <folocation of the bones outwards, the marked prominence of the inner condyle 
of the humerus a:;; seen from behind is a typico:li ft:ature (Fig. 4-17), and, with luxation of 
the sa1ne bones inw~mls, the external condylt:! is prominent. 

Fm. 4-17. Fw. 448. 

. . v 
Dislocation or radlue and ulna forwards. Canton'acase. 

•Dub. Qun.rt.,' Aug., IS60. 

In the rare form of dislocation forwards (Fig. 448), the lo~s of the olecranon from its 
right position, the unusual prominence of the conclylcs of the humerus, and the marked 
elongation of the forearm, are the chief features. 

In dislocation of the ulna bad·wards, the pronation and twisting inwards of the hand, 
the great shortening of the ulnar side of the forearm, and projeclion backwards of the 
oleC'ranon, mark the nature of the accident. 

"·hen the /1ead of the radius is displaced alone forwards (Fig. 449) or backwards, its 

Fto. +.l9. F10. 450. 

Di1locatlon or the radlu11 forwnrd11. Drawing 2i"', Ouy'11 Hospital. Dlelou.Uon or tbe bead or radlue backwards. 
Fromdhlaectiou. Mr. lliltou'ecase. 

abs,•nce fr.1m its natural po-.i1ion 1 as well as it~ presence in an unnatural one, can usually 
be made OJt. Jn the forward dislocation the tlexion of the joint is limited. 
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Jn the backward (Fig. 450), the rno"·ements may be complete; more commonly, how
e,·er, they are limited. 
TREATMEST.-"~hen the nature of the dislocation has been once recognized, there is 

little clilliculty in its treatment, for with the patient amcstheticized and the muscles con
sequently paralyzed, the reduction of any dislocation of the elbow by manipulation, or 
ralher by moulding the joint into its right form is readily effected. This may usually be 
done by the surgeon's hands, pressure being applied according to the wants of the incli
Yidual case, guidf'd by the known anatomy of the part. Occasionally extension of the 
forearm is required, or the forcible bending of the forearm over the surgeon's knee or 
thumb, but in the majority of early cases the joint may be moulded into its normal 
position. 

\\Then some weeks ha Ye been allowed to pass without reduction, consiclemble force mny 
be required to break down the adhesions, forcible fll!xion and extension being then appli
cable. 

Up to two months, any dislocation of the elbow may be reduced, or rather an attempt 
at reduction may be made. After that date when useful movement has become possible, 
the attempt had better not be entt: rfained. " 'hen no movement exists, it is, however. 
justifiable, but no definite rule can be laid down on this point, since each case must be 
juclgc<l upon its own merits. I ha Ye reduced, after nine weeks, a dislocation of the bones 
of the forearm backwards, with an excellent result, and have failed after fi\·e. What 
would be ju;;;tifiable under some circumstances would be unjustifiable in others, the age of 
the patient, his position or occupation, and necessities, having as great an influence in 
guiding the :;:urgeon as the time that has elapsed after the accident, and the amount of 
useful mO\"t:ment in the joint. 

1\Then both bones arc displaced, or the ulna alone, the surg:Pon should grnsp the forearm 
as a whole. " rhen the radius is the bone displaced, the extending force should be applied 
from the hand. 

After the reduction of the dislocation, the arm should be kept in a splint. and cold 
lotion or ice applied, according to the amount of' inflammation that ensues. When little 
inAarnmation follows, passive movement 1mq be allowell in about ten days or a fortnight. 
After the reduction of a dislocation of the heaJ of the radius forwards, there is usually 
great difficulty experienced in keeping the bone in its position. To effect this, I ha\·e 
found the forced ftcxion of the fornarm the bl'st, the wriiit a.nd forearm being bound hy 
means of a bandage to the arm. In a recent case the benefit of this practice was well 
displayed. 

"'hen reduction of a neglected dislocation has been effected, it is wise to fix the elbow 
on an angular splint for ten clays or a fortnight, and to :.ipply cold water, and, after all 
inAammatory nation has subsided, to allow of passive or, possibly, forcible movements, as 
a stiff elbow joint is a misfortune of no mean importance, and to prevent it measures may 
be employed wl1ich 1 under other circumstances, miglit be considered rash. In neglected 
cases, wht:rf' reduction is beyond all hope, the surgeon may use a considl:!rable amount of 
force to Aex the forearm to a right angle, in which position it should be fixed. 

In compound dislocation of the elbow-joint where reduction is possible and the wound 
small 1 the case may be treated as one of wounded joint, 
Yiz .1 by splints and the application of ice, good hopes ex. Fw. 451. 
isling of a sound reco,·ery being secured with movement. fi. 
"Then the wound i1' large and the soft parts are mnterially 
injured, exch•ion of the joint should be perfOrmecl, the suc-
ce~s attending this practice generally being very sati!;fac-
tory. "'hen the vessels and ner\·es are clearly so injured 
as to preclude the possibility of a useful limb being secured 

anfi~~~~i~17e:~tJ;s~:c~:~L:1i~·~~~-1he elbow, the surgeon should _--

~~ ~:~1~~~u;e ~o~:~=~~t~i1~r,tl:~~ltu~:1~: ~:r:mc:~~~\~ar~d~0~;;~ Dlgp\::cr1~1;~1t~[!~;~~::~!~sh::!:.back-
subjccts, that no displacement of the lower epiphysis of the 
humerns ii;: present, such o.:i. is shown in Fig. 451. This can onl.>'. b? ma~e out by ~ t•arc
ful comparison of the :-ound and injured sides, and the appreciat ion of the crep1tui;; of 
fracture, the crackling of effusion, and the semi-crcpitating foci of a displaced epiphysis. 

48 
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~;'~~:l~~:~~~~~c!~:~~~;;:~,;~~e~:;~,;:~::'.i'~~~:~u"i~~E:;:o~;~;::~~i~~:~<'l':;,.~o~i~~~~::~f'
1

~:•:: 
:~eu~t:i~·:~:~~f §:::::1~;.~:72;::~£~~~~f~~~:::~;~'.1c~ '~?~!~e,:~\!~;:;:~::;;r:~: ~~::~;~:;~1,i~;~~'.~ 
recognizahlt• poinh inn line \\ith the shafts of the bones of the fon•n.rm (Fig. 4;;2) . 1h1s 

:~:~~t~1,'.·~,~~l ~~~i;71•~::.',::1i~:r :~:·1't:11:1':i~ t11~p~:tl~~~i1311 ~>r~~~~~~s ':~~;~~l ~: ~~~iu c~~1:e~:~~~1u:~i~~ ~::: 
hand, instt•ml of tile shafts of the bones. 

Fig. 452. 

Didoc11.tlonor1beha11d.iforwarda. TAkeo 

~~11~1h:(':~~~~:~k~lr. Cadge'a, copied frotll 

FIG. 453. 

DI-location of tbl'hRnd and radius forward.a 
oll'thoulna. 

TuEAnlEXT.-Rcduction by manipulation is readily performed, extension of the hand 
and direct pre:ssure upon displaced bones, as a rule, ettCcting the surgeon'i; purpose. The 
parts should be kept in position by an anterior and a posterior splinl extending to the flexure 
of 1hc finger. The splint~ should b(• removed, however, as soon as the parts have become 
lirm, ~ind pas~i\·e movement of the fin,!!ers !-'hould be enforced. 

Dislocation of the lower end of the r adius with the hand may rnke place 
wlicncn·r till:.! liand is fo rcibly prona1ed or supinatcd. ' Vhen forcib ly pronated, the ulna 
projects bnckwnrds, and the racliu:; iiml hand forwards; when supinated, the reverse con 
ditions ar(" foun<l to t'Xist. 

l ham seen the former accident but once, and that ca~e is figured .J.53. I t was in a. 
woman, ret. Mi, who w:ts admitted into my ward at Guy's for anotl1er affection. The 
di~location had tahn place some montl1s preYiou:<ly, and had never bcPn reduced. It was 
flu:: re~ult of a fall upon lite dor:;um of the lmnd. Pronation and supinntion of tbe hand 
were limited, H1ul the ulna was fixed in its new position. The hand was more pronated 
1 han natural, Lut \'l:!ry useful. 

~uc-h dislocations nrc n·nclily reduced by cxtPnding the baud and also by the application 
of prc~~ure to the displaced bones. After their reduction, anterior and posterior splints 
should be applied for l\\-o or three week:; to pre\·enl the bones slipping out of position, and 
to ullow the li;::i;ament,,.; time to unite. Jn the case fi~urcd no treatment was aYailable. 

Dislocation of the carp al bones is an occa~iona.I though rare accident, and the 
displnc:t>111e11t of the os magnum backward5, from a fall upon the Hexed hand, is the most 

~·~le~~~~~l!j !~1:1:, lO\~C:l~~~~l ~~ll~~~~~; J~=l l~~ l~;Ct~l: i: 1:i1s;~~~~11~\~~:~i l~~i l~~Cp~:!:~~ z~;t l~~~~~:j~~~:~ 
nection. When the i1ccidt•nt occurs, the prominent head of the bone on the dor.sum of 
the wrist in a li11c with thr metacarpal Lone of the middle flngl-'r is too marked a feature 
to allow of tht"rc hcing any cliHiculty in the diagnosis. The bonr, as a rule, is easily 

~~~~~E::~~~;:;';~;:•;::;. '::'.'.:,:~e1:,'.e~~;'~~~~1~':1,~fa~~~~:~,~fl~1 ~~~;v ,;~~'~' 1~';'~1i~'~'.~,.~~e;,;~i~~ 
8ourh 1 in a note to his tran~lation of Chelliu::., record~ a ca~e in which the pi's1form 

~~nt~1;·~:~1~~p~~~~)~l :11~~~ii~~~ F~~i~~:~:1 ~;~~ ~~~~\~~~~ ~e(~f;;i~~~l~~:~ 1~a~~t:~.:~a:~fo;'1~~a~e\:~,~~ 
lunr1r bo11r, and in St. George's Ilospitnl Museum there is a spl'cimPn of compound rli..,Jo
c::n~on of thi!' bone on both c:ides, occa!ilioned by a fall from a height upon the hands, in 
which thu bones were pre~sed out of a wound in front of the wri.;,t. 
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1fai~onnC'uYr hac:; r<•rorclr-d (')fem . de b Soc. de Chir.,' tome ii) a ra.c:;e, in whicl1 the 
E=eeontl row of carpal bones was displaced hack wards from the first; and Erich~cn another 
in whicl1 the nwta.rarpal bo1a·s were cli ... plated haekward,; from tile carpuc:;. These acci
dt-nls are niry rare. 

Dislocation of the thumb at any of it" joints i~ 11ot 11nuc:; 11al. The metacarpal 
bmu may he di,.,plaC'ed lmckw;inls 01· forward;;, from the trapezium, the former being the 
more common acciilc-nt. Sir A. Cooper de~cribcd a di::;location inwards, but gave no case. 
Dr. F. Jl amihon quelitions its occurrence. 

Hcclul'tion of' thc~e 1fo..Jocations by extens ion and local preilsurr is wmally rraclily effected, 
the l>o1ws being kt•pt in pol'ition by means of' a pad nnd a good splint extrnding some 
inclws above and below the displaee1l bone. 

Dislocation of tl1e first plwlmu f1·om the metacarpal bone i!-1 a recognized accident , the 
clisplnct:mcnt backwards being the usu::il form . Dislocation forwards is a l'Ul'e one. The 
first form is usually the r<.•sult of a fall upon the cfotal C'TH I anti palmar smface of the 
thumb, the hC'ad of the 111 Ctil.('!lrp:tl bone projecting forwards. the bafic of' the first phalanx 
backwards, and the ext reme phalanx being ttcxecl upon the first. The head of the meta
carpal Lone hil,·ing probably been thrust forward through the capsule of the joint, and 
caught between the lwo heads of the flexor brc,·is muscle. 

Jn some cases, the reduction of this form of <lisloctltion is effected with rase by simple 
extension, or. by the pressure of the surgeon's thumh upon tlw di~plaCl•d phahmx 1 and for 
the purpoge of' extension nothinp: equals in ,·alue the Indian toy called a" puzzle," or tube 
of' plaited reed ( Fig. 4,:; 1). \Yhen this is not at hand, strips of s trapping applied longi
tuclinnlly to the distal digit and fixed by a circular 
piece will nnswer the purpose. Jn some insranecs Fw. 454. 
all these means fail, and there is yetmuehob-~ 
seurit.v as to the cause of the diflieulty. The ~ , : 
numerous muscles and tendons that surround the 

~~:.~l~c~~~:.~;,I~~: !:~~~<.·h~~l(l~0~~:,i;~~1 s!~~~~1~1;~~r~~-~:·~ - .1 • 

tl1e se~:1moid hones, and, when the wound in the 
t·apsule i:o:: :.mall, the~e muscles act more powerf'ully 1 the base ot the displaced bone or the 

~:~;:1l~~ 1~f~ 1 ~~·:.''n 1 e{J1~~~1,'.ntll 1 ~5~n~irl~~1i1~~1 ~:~:s, b~1~~~~c:;~~e ,!~'.~;~r~~~' ~~11t~·sb1~t~~~~l\~e~:.~:1c1~~l fl~~~1~ 
the mctacaqml bone of the thumb to an extreme clrgree, rotat.ing, and then suddeuly 
extending the displaced phalanges; this rnanreune, as it wcrC', freeing the displaced bone 
from the many tendons and liga111ents tli:lt surround thC' joint, and that doubtless, at tinws, 
inte rfere with its reduction. J succeedPd hy this method in one case where e\ery other 
had failt"-'d. 1'£y friend, :\Ir. Rell.~, of Guildford, informs me that. he ltas with facility 
reduced Rc\·cra l dislocations of this form hy foreiUly bending the li1mnb back , so as to tilt 
the ba~e of tlic ph:danx on·r the IH'ad of the fli>xecl mctaearpal bone and then extending 
it. Bot Ii thl' .. e 11w:i11:-. han.:! the efti.:ct of' rt!laxing the short flexor muscle as pointed out 
by ProL FaLbri. \\"litn all ~ucb means as haYC been 1m•ntioned han.:! bct!n unsucce.:;sfully 
tried, the ~ubcutn1wou~ diYi::;ion of the tendon;; and ligaments 1hat appear to 1ue,·en1_ 
reduction has been practiiwd with ,·ariable success; and when this fail::;, excision of the 
part ha" Ll•en employed. Jn a ca"e of this kind of' six month::;' !;;landing, when the thumb 
was n ust!il•f;s nll'rnbl'r and the seat. of pain, I excised the joint with excellent success, a 
1110,;:;~,~~1 1:~~~~~:~~i~~ c~i~~:~:c:~c}:~c;;:.~~~,h~~'"~!~~~~1~l~:~~~~~itl~m the dissectious of ~I. L. 
II. Farabcuf' (Arch. GCuCrales de :;\Jedicine, Sept., 11:)76), that tlie extensor tendons of 

Fw. 455. 

--~, 
~~'. 

the thnmh :-trctchrd on tltr innrr or outer side of the metacarpal bone is the cause of thr 
cliffteulty in its reduetiou , and, under such cir<•umstaneeR, for<.·ed flexion of the thumb 
upon the palm aided by manipulation is generally enough to repln<'e it. 

.Dislocation of the uugual phalanx of the tlwmb may take place in either direction, 
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forwards or bnckwarcls, the last being the more common, and the di8placcd bone being so 
small, difficulty is often felt in applying extension to it. The puzzle (Fig. -154) is the 
best thing to employ for the purpose, or Levis's apparatus (Fig. 455). At times, pressure 
with the thumb upon the displaced bone or forcible flexion will succeed. llamilton 
pithily advises "forced dorsal flexion in the case of the backward luxation, and forced 
palmar flexion in the ca.;:e of the forward dislocation" (p. 634- 1 ed. 3). 

Dislocation of the phal an ges of t h e finge r s like thtlse of th~ thumb, may 
occur in two directions, the backward being the more common. They are readily made 
out and easily reduced by extt>nsion, or flexion and then exlension. 

DISLOCATIONS OF THE LOWER EXTREMITIES. 

DtSLOCATIO~S 01'' THE IltP. 

These are grave accidents and are found mostly in male aclults1 between 15 and 45 
years of age, but occasionally in the young or old. 1\Ir. Powdrell ('Lancet,' 1868) has 
recorded a case in which the head of tbe femur was displaced into the foramen ovale at 
the age of six months, and reduced by manipulation. Erich~en has recorded another, of' 
dislocation on the pube~, in n child a year and a half old. I hiwe treated an instance of 
dislocation on the dorsum in a boy ret. 6, and in a girl ret. 5k; but these are exceptions. 
On the other hand, they may occur in the aged, since Malgaigne has recorded five between 
the ages of GO and 85, and I ha,·e treated one in a man aged i3 1 and in another aged 66; 
but at this time of life fracture of tbe neck of the femur is more common. 

The accident is always the result of violence, no slight force being required to tear 
through the li~aments that hold and bind the head of the femur in its deep pelvic cup; 
indeed were it not for the grtat leYerage of the lower extremity, the accident would 
probably be a rarity. In exceptional instances, howe,•er, the Oone is displaced with the 
slightest force. I have had a young man under my care whose femur had been dislo
cated n dozen times or more, the smallest twist in the limb causing its dislocation 
backwards. 

Congenital dislocations and displacements from disease nre not included in this group. 
Dislocations from accident are of Yarious forms, but the cliYision made by Sir A. Cooper 

is, doubtless, practically the best, if we remember that ,·arit'tics of enC'h form or partial 
d islocations, are met with in practice; since there is good reason to believe tha.t the head 
of the thigh-bone may rest at any point round its socket. 

1. Dislocation upwards and backwards, on the clorsum ilii is the most common. 
2. Dislocation backwards, towards the ischiatic or sciatic not('h-a variety of the latter 

-!-\lands third on the list as to frequency. 
D. Dislocation dow11wards and inwards, into the foramen O\'ale stands sf>cond. 
4. Dislocation upwards and forwards, upon the pubes, is about equal in frequency to 

that towards the sciatic notch. 
These several forms of dislocation depend much upon the tlegree of flexion or exten

sion, and of inward or outward rotation of the thigh at the time of luxation. The head 
of the femur under most if not all circumstances, ns demonstrated by )fr. Henry Morris 
in an nble paper(' l\led. Chir. Trans.,' 1877), leaves the acetabulum, when the lower ex
tremity is abducted, through a rent in the capsular ligament where it is the thinnest, viz., 
at the inner and lower side of the joint (l•'ig. 456A), tbe strong ilio and ischio-femoral 
ligaments situat<>cl on the anterior, outer and posterior aspects of the joint and the shape 
of the acetabulum pre\•enting disph\Ceme11t in any other position. 'Vi th the limb abducted, 
however, the head of the femur is more than half out of the a('etabulum, the Jinamentum 
teres is quite loo!ile and all the strong portion of the capsule i~ relaxed. }~deed Mr. 
l\Iorris belie\'Cs, that it is only in abduction of the lower extremity that a simple clislocn
t.ion of the head of the fomur can possibly occur, and that a dislocation on to the dorsum 
ilii or towards the :iciaLic notch is due to the amount of' fie:i:io1i nml rotation of the limb 
i'nwards at the moment of' the accident, and dislocation on to the pubes to extension and 
rotation outw{l,rds. Also that the cle~rcc of' jle:rion nncl rotation of the limb i'nwards dl.!
termines in any particular instance whether the dislocation shall be dorsal or ischiatic, the 
latter \'nricty occurring when flcxion is carried to an extreme. 

Direct dorsal dislocation can only be produced by immense \'iolenc~ and is often com
plicated with fracture of the acetabulum. 

In all cases, the round ligament and capsule are torn across, the muscles nbout the joinl 
being more or less lacerated. 
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The following analysis shows many of these points:-
Out of 51 con:;ccuti\·c cases which ham occurred at Guy's ancl in my own )Jractice, 27 

were on the <lorsum, 12 into the fora.men ova.le, 8 into the sciatic notch, and i on the os 
pubis. 

Fw . 456. 

Recent u11e or dorsa.l dislocaUon. Rent In ca.111ule, with femur nu:ed. 

From Mr.Jforrh'1paper. 

Ele,•en occurrccl in subjects under 20 yea.rs of age, the youngest being G; and 28 be
tween the ages of 21 and 10; while 15 had passed that period. 

Forty-six were in the male, and 8 in the fomale sex. 
Dislocation on the dorsum ilii, or backwards ancl upwards. forms about half of 

all the cases of dislocation at thi.s joint, and is usually produceU by some twisting move-

Fm. 457. 

Dlillocat!onor thcheadof1hefemurondorsum. 
(Bacltwardsaodupwardl!.) 

Didocatlouofthehe11.dofthefem11r 
backward11. 

Taltto from 1!peclmen8 in the Middlesex Hospital Museum, a11d prepared br Mr. lllorrlt. 

ment of the body or limb when the latter is abducted, or from a crushing weight received 
when in a stooping posture. It can be recognized by the following signs, viz., the flexed 
position of tlie tliigli, the knee when the patient stnnds projecting in front of but above 
the other; the rotation inwards of the limb, the grent toe resting on the instep of the 
opposite foot; the projection of the great trocbanter arnl its approximation tot.he anter ior 
superior process of lhe ilium; the elevat ion of the fold of the buttock; the immobility of 
the limb, nnd the pain produced by any attempt to abduct or to extend it; nnd the marked 
shorteniug of the limb from an inch and a half to two and a half inches (Fig. 459). 

Jn thin subjects, the head of the bone may be felt l yin~ upon the dorsum ilii, and in all 
the re will be an unnatural f'uluess of this part. Slight flcxion nnd adduction will usually 
be borne, while patients may support the weight of the body on tlie injured limb, or even 
walk upon it. 

Dislocation backwards towards the ischiatic notch forms about a seventh 
of all (':\.."cs and may be rl'garded a.s n varit!ty of the one ju51 dl'i-;criUed; indeed, Erichst!n 
dei;cribcs the two forms together as the ilio-sciatic. Il is characterized by the same though 
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lc:-0.1;1 marked symptoms. There is less shortening, but if thr patient he ph1ced upon his 
back and the thigh be flexed upon the trunk at a right an~l c, then the knee of the dis
located limb will :.;ink b(•low that of the other s ide from one to two inches (Fig~. 460a, 
460b), 1he troch:rnkr is drawn up and rotated forwar<l:'i , but noL to the same extent; and 
the hl'acl of the bone cannot be felt. To the eye, the limb a:--sumes much the ~ame posi
tion as in th<' la~t form, but there being lcsi; shorteuin,!! the toes l'l·:o;t on the ball of the 
great 100 of the opposite limb instead of on the instep (F'ig. •JGO). Bigelow bclie,·es that 

Fto. -!59. 

Ii 

Dhloc11.tloubackw11.r<b 
onthe doraum. On.wing 

FIG. 460. FIO. 4GO(I. F10. 460b. 

w~:~:- ~
1

~1 :i~::e' ~;:ll~:~ ra~::~ ~:~ :1~~7:~::e
1

:1~~ 
teutlcd, the shorlenh1g the ncumbeut trunk, the 
being slight. shorteniugheiogverystrik-

log. 
From paper by Dr. W. DllW!PD, or Ohio. 

this form of <li::;loc:ation is tluc to the protrusion of the h('ad of tlw bone below the ten<lon 
of 1111:: obtura lor inlernus mustlc; whe reas, in l iit• f'omwr kind the bone ii; protruded abO\'(~ 
the tendon. Jn tlii:-, howc\·cr, he is wrong,:\') i\lr. :Morris has !-ihown that the head of the 
femur in all forms of cfo•lorntion makes its exit from the a<'clabulum helow !his tendon. 

Dislocation upon the foramen ovale or obturator foramen is a very 
striking accid1.:nt. ::;Ct.lillot, a:; well as Boyer, believes that it is the mo.:;t common of all 

F10. 461. Fw. 462. FIG. 463. 

Disloca.tlon Iulo foramen ovale. Dl~locotlon upou os pubis. 
'1'11.konfroma.glrliet.H. }'rompreparat!ous. 

forms, but British and American surgPons usually plnce it third on th-~ li~t. Jn my own 
table it stands second. It is generally cau!ied by some forct>il ahdut• Lion of the knee or 
foot 1 the head of the Loni' being: tilted inwar<ls. ln the ea._.;;,(• from wh ich Fig. -tGI was 
taken, it \\f\S C:.LUSCtl by abduction of the knee, when the girl (~Ct. 11) was !'ICpping out of 
an omnibus. 
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1 t i ~ charn.ctC'rizf'd by the bent position of the hocly and the pointing of the foot forwards 
and glight ly outward~; the approximation of the trochanter towards the mesial line and 
co1i-;equent flatten in~ of' the hip; hollowness be low 1he anterior superior spinous proces:. 
of the ilium; the ab~cncc of the glutea l fold, and thl' don~ation of the limb for about two 
inche~. Any allcmpt al mo\'Cnwnt causes pain. Tl1c liC'ad of the bonC' ('an o'.·1en be felt 

~~~a:~s ,~~f,~: ~;;~i~:~ ~.~·;~~;:~~." the adductor.s (Fig. 4G2). The patient at time:< can, l1owe\'Cr, 

Dislocation up.on~ the os pubis is the least common form of cli:-.location, and is 
<luc to forced extcnl'ion ancl rotation outwards of' Ilic thigh, after <lislocation by abdurtion, 
the pelvis being thrown forwards and the bo<ly bent backwards as the head of the femur 
is wrenched out of 1he so('kct and then drawn upward~. 

Tt. is marked by everi'ion of th<> limb and foot antl abduction; rotation backwards of the 
trochantcr, and conscq ut'nt flattening of this region. The heail of the bone can usually 
nl~o be folt, if not seen, ns a projection upon the o~ pubi~ (Fig. 
403) or on i:;ome part of' the lip of the acetabulum. 'Vhl·n thrown Fio. 464. 
nbO\'C the bone beneath Poiqm.rt's ligament, it forms a very pl'Omi-
1ier~t projection beneath or to the outer sidf> of the f(•mornl anc:ry 
(F'~· 4(; •1). 

\\' hen th(' hea<l of the bone is thrown hf'lween tlw n.ntcrior su
perior and i11fcrior spines of' the ilium , or betWl'C'll the inforior spine 
and the acct:ibulum, the head of the bone will 01:: felt in 1hat posi
tion. 

Diagnosis.-""ith rcn,:onable care and attention to the .-;pl'<'ial 
symptom.s which cliarach•rize the different forms of di!-ilOcation, 
the.;e ought readily to be made out, although certain fracture.-. about 
the neck of' the lemur mny present others ~omcwliat ~imil:ir . I 
have seen two ca.~e~ of impacted fracture of the nc<·k of the thig-\i. 
bone wi1b the foot inn•rtcd and the thigh flexed, pre,.cnting- symp· 
tom-; so similar to tho~e·of di~location into the sciatic notd1, that 
the diagnosis could not be made out till 1he patil'nl.:5 were Lroug:bt 
under the influence of' chloroform, when, hy gentle manipulation, 
tlw nnture of the a{'cidt>nt wns discovered; the gr<·atn fr<•(•<lom 
with which the lwad of' the bone could Uc made lo ro!ate in tlic 
acetaLulum, and the limp condition of the limb undn chloroform 01~1ou!iun 11 110~ 011 pu'oi~ 
i11 the cnsc of fracture>, forming n. marked contiw~t lo the immobility l'ru111 .'..itley Cuuper 

and permanl'nt po:)ition of' the thig-lt in dislocation. Tlic laie :'\Ir. 
R W. Smith (on 'Fractme,' 18.:JO) records al.:50 a ca~c of' fracrure of the neck of' t11e 
femur which had been mistaken for dislocation. 

\\'lien in the adult the displacement recurs, af't1•r the apparent r(•duction of' the bone 
unli the ex tending: for('C has been remo.,.·c1l, the probabilitie.~ ar<•, cl1at the lip of the ace· 
tabulum has been broken ofl~ or the head of tlu• femur f'ract1m•d ( t•frle Birkett, • :'\Ied.
Chir. Trans.,' vol. iii); and, when in a child, tl1e displaccnwnl of the head of the bone or 
upper epiphy~is shouhl Le ~uspec1ed; it being quite impo;;,.;ible umler both the;:;e circum. 
stane(·S, to maintain the bone in position, except by means of a long splint or weight to 
kel'p up extension . Jn all cases of a doubtful nature1 chloroform ~lionld he gin"n for 
purp<>.o:.es of diagnos;is, the .;;urgeon using the genllesl manip11btio11. The sudden lo~.:5 of 

~~~~:i 1:111~' )~~~~I ~·!~i~; i.1so~f~ l1t~1!i7~~;1:i1:~ ~I~=~~~~~ \~~~:·~;.1:.i ~~11~l~~::.'n ~I:;~,,~ ,~;;::~:~t\~n;~eol~1~~·~:~1~~1 r~f· 
the caQe, Nflnton's tc~t for dislocation of the hip bat'k\\ard,;, i.:, howt:\·cr, t•xcdlent, aml 
consi!:_;tS of a. line drawn from the anterior superior 1<pinous \ll'Ol'e.-;s of the ilium to th!! 

~~1~~1~jii~f ~i~~~l:~t~~~,~~j~~~i 
1hat nn• mN with in the rt~•lm..'tion of a di"loration, anti that thl·-.c an• found in the liga· 

~::~·:~~~: ~~;~~~c~:;1:~~1(·1~1 :~sl:1 rG~ l~i~~~:~~.~~~~~~~. t lie\ \~~\\~(·1~ 1:;~~~~~11.~ 11t·:~~;: 1~~;~:~~·,t i~:~i '~>1:1~{~,)~~i t !:, 1 ~~ 
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mechanical appliances can be done away with-certainly in recent cases, and probably. in 
old cases. In my own opinion they are never required, for adhesions are more 1:e~1d1ly 
broken down by forced flexion and rotation than by simple extension, and if these fail, no 
t•xtcnJing force will succeed. In dislocations or the hip, the reduction by Hexion becomes, 
therefore, a reality, and is one of the greatest impro,·cments in 1nodcrn surgery. 

FIG. 465. FIG. 466. 
Reductionbyinanlpula.tlon. 

Indi~loeJ.tionlnto the forameno,·nle. 
From Bigeluw. 

In the di5locations backwards, ilio-sciatic, the rcduclion by flexion is the correct 
method, adduction, circumflexion, abduction, and exten<sion of' the limb being subsequently 
and successively employed (Fig. -l.66). ln dislocation into the fora.men ovale the reduc
tion by fiexion is likewise goocl, with subsequent circumftexion inwards, and extension 
(Fig. ~65). 

Jn sub-pubic cli:slocntions, the reduction by extension outwards and rotation is pre
ferable. 

To carry out thi.~ reduction IJy ficxion and m:rnipula.tion, the patient should be placed 
on his back on a hard couch and thoroughly anresthcticizcd. The surgeon slioulcl then 
grasp the angle of the disp laced limb with one hand, and tho Imm with the other, flexing 
tho leg upon the thigh, and the thigh upon the pelvis, at the same time lifting the limb 
ant! adducting it tow:ird:s the opposite side of the umbilicus. Jlaving effected this morn
ment, the surgeon slioulll, by a scmicil'cular sweep outwards, suddenly extend the limb 
and bring it into a straight line with the body (Fig. JGG). ff one nttC'mpt foil, a seco1ul 
muy be made, and in by far tl1e majority of recent cases succes:s will attend the effort. "lf 
there is any single an<l best rule foL· reducing a recent dislocation of' the hip," writes 
Bigelow (•Lancet,' June lJll1, 18i8), "it. is to get the hea<l of the femur directly bt"low 
the socket by flexing the thigh at about a right. angle, and then to lift or jerk it forcibly 
up into its place. This rule applies to all dislocations CXCl'pt the pubic. Flex and forcibly 
lift, and if this fail, flex and lift while abducting." No roughnc:"s should l>e used, gentle, 
well.clirl'Ctcd manipulation being a.II that is called for, thC' kn•ragc obtained through the 
femur being cnormou:-. Some slight rotation of the limb outwards or inwards, according 
to the neces:o'ities of the case, at times facilitates reduction . Callender insists ('Lancet,' 
ll:SG8), and l think wis('ly, upon !he importance of not.fitlly abducting or rolling the limb 
outwal'dl'l, a:-1 1 if thi.<; be done, the head of the bone i~ almost cC'rtain to roll past the a.ceh\· 
bulum to its inner side; or, if an obturator dislocation is undC'r treatment and the thigh 
rotated inward:s, t\11~ lwad of the fomur will roll round to the ischiatic notch, just l'C\•Crsing 
the mo\'cment which takes pln.ce when an iscliiatic di~locntion i~ improperly manipulated. 

The object of the treatment is, to use the femur a.s a len~r to rai:sc 1he head of tho bone 
from its backwnrtl po,.;ition, and allow the stretched muscles to act naturally and draw it 

~;::~~~~~~:i~:'~j 1,~~,1~:~~~~~,;I~,~'.~:~:~.:,'.;~~,E~:~.i\~~.{:
1

~:01~~;:~,,f:;,::i~-~~:;~,::;£~;EF1~l:r~~'. 
tomieal knowlcd~c to press, ele\·ate. or guide the malplac('d bone into its normal JlU"ition. 
The rnrious mo,·cmcnt~ adoptt!d in reduction by manipulation, as well ... hown by )[orris, 
serve to bring the l1ead of the di,.placecl IC>mur down to the notch in the acetabulurn by 
making it retrace tho course it took in the process of dislocation, and then subsequently 
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turning it back through the rent in the capsule by a rotalion the re,·erse of tlmt which 
occurrt!d during' Jislocution. This method of reducinp; dislocation of the hip is known in 
France :is Dl'prCs's method, in America :is Reid's. The former employed it in 183.) (ride 
NClaton's 1 Pathol. Chirurg.,' 18"7), but Dr. II. Big-clow ha.s pro\·Nl, that the credit of 
the method i.;; rc:dly due to Sathan Smith, of New llampshire (vide.:\Icmoirs, 1831). Jn 
a ca.:;,c of dislocation into the foramen on1lc in a man, I failed in my first attempt by manip
ulation, but in the second I succeeded by the application of the !'!liµ;htest pref:.~;ure upon 
the lwa1l of the bone; and in the ca"e of the girl from whom Fig. 518 was raken the head 
of the bone tilipped into its position by simply flexing the ll"g on the thigh anJ the thigh 
on the pelvis, with such gentle pressure a:; I was applying for a pN·liminary tliagnosis. 

Jn one case of severe injury to the joint that came un<kr my care, where the Lone was 
displaced on the dorsum, on attempting its reduction by manipulation the head of the bone 
slipped with such facility round the acetabulum :-is to illu:;lratc every typical form of dis
loC'atio111 and several in1 ermcdinte or partial forms. In this case, ho,,·e,·er, rccluction was 
subsequent ly readily obtained by thorough ly flex ing the thigh upon the pelvis, and lifting 
the hl'ad of the femur from its false position by extension fo rwa rds. 

" ' hen the rent. in the capsule is snmll , dillicu ltics may be folt in r<.>ducing the disloca
tion, but when larp;e, little is usually experienced . 

At times reduction is thought to ha,•e been accompanied when rcdislocation appears 
after the limb has been left alone; and, under these circumstances, it i") probable that the 
head of the bone had only p:irtin.lly been replaced through the rent in the capsule. In 
other cases of this kind which refuse to remain in sitO., there is rca"on to believe tha.t the 
lip of the acctabulum has been fractured, or, in young subjects, that the head of the femur 
has separated at the epiphysial line of' junction with the neck. Still, without these expla
nation;;, ca.,.es are met with in which it is quite impo;;sible to keep the limb in po~ition 
after its reclurtion. Jn exceptional cases, the reduction of the <li.,.location occurs when the 
patient is in bt•1l, by some simple movement. I ha,·e seen SC\'eral. \Vhen reduction by 
tlexion has failed or is inapplicable, that by extension should be employed, and in the 
puhic form of tli.,location 1 no 01he L' should be used. It should be practisccl with the patient 
under the influence of an ann.:o4lhetic, and on his back, and a.s follows :-The pelvis should 
be fixed by n. perinea! band well padded and :uljusted, and the limb extended in the line 
of its po::;ition 10 draw the hearl of the bone out of its bctl. The Slll'f!;<'On should then 
either elevate the bone to allow the muscles to act upon it, or abduct, a !duct, or rotate 
inwards or outward;;, accortling to the special want of' the indi,·idual cn.se. ln some cases, 
the simple extension of' the limb with the uubooted heal of' the su rgeon placed firmly in 
the peri1wum will answer c"·cry purpose. 

After the rcd11dion of a clislocation, the l<'gs should be fastened together, nnd no mon•
ment allowed for thrcl' we1'ks, and then only gentle moY<.'ment. for if this rule be not 
:ittemlcd to, redisloration may occur. Inn. case under my care or dislocation into the 
foramen o,·ale, in a young woman, after reduction had b1..•c11 effol'ted, reclislocation occurred 
on the tenth day, from crossing the leg over the opposite knee in attempting to cut the 
toe-nails of the affected limb. 

Splints arc hardly called for in the majority of rnses, although should secondary inflam
mation follow or much local mischief complicate the case, lh<'.V ~hould l>e applied, either 
with ice or hot fomentations, the surgeon selecting the application that gi,•es most relif'f. 

Old dislocations; in a general sense. should be ld.t alone\ since in the hip, clifficul
titJ~ of rcclnction nr(' alw:1ys felt, and danger not. rnrely met with . During the first three 
wel•ks. reduction is rarely diflicult, and may always be tried; indeed, with in the month, 
good hopes att<:'nd the attempt. Fergusson states that afttJr three weeks, he has never 
seen a succc..-... ful attempt. I ham seen a dislocation on the dorsum reduced on the thirty
fifth day, with an excellent cff'Cct. Success has, howe,·er, been recorded in exceptional 
cas<'S up to the !l.ixth or eight h week, or even after six months, but failure has more fre
quently f'ollowc<l the attempt. My colleague, )lr. Durham, in 1H731 rt'duced one after 
the lif'th month. Sir A. Cooper fixed eight weeks as the limit of time up to which the 
attempt should be made. " rheu reduct ion hM failed, good movement may often be secured 

~~t~:~n\';1~a11~;~~c a~·;d 1.;;:~s~0r11~~;~~ ~~~nl1~·j~7~1\0 ::~1~ 1~~oi\~~~,~~~:~1~•1~1: ~·~~~~~:~~;1~~~ ::~~1 t~·:.~~~~,~~~f· 
the bone ha~ bC'en recorded by mn.ny surgeons. Dislocation of tl1e knel' or rupture of its 

li g~!~:l'.:~sf~;li~~~:.:~~~·i;~et~;;,~11~11~,~~c:~!~~:t~~~c '~i~:,e~;~~;c~~~:~o~{~;,;t{;~,1;: i ~11'.~'\ !~·~~:~~. ~~~~~: ~;1, 
when po,.;4ible, be r(•<hll'Ctl by ma.ni1.rnla.tion . Jn 11:160, l saw my colkap;ue, :Hr. Birkett, 
reduce with the greatest facility:\ dislocation of the ltea<l of the femur on the ram us of the 



702 DISLOCATION OF TUE KNEE·JOfNT. 

puhis in a boy, :rt. 12, when the femur was broken below the troclmntcr, the bone slipping 
into place on the applicat ion of gent le, well.directed force. Similnr ca.ses ha,·e hecn 
recortlcd by Hloxam and ::\l. EtCne, 

" 'hen the reduction of the di::ilocation by these means h:id foiled, some hope remains 
that when the fracture ha" united. a better succe~s may be ~ecured. Sir A. Cooper has 
rclMccl an exnmple in which reduction, by means of extension, was effected fh·e weeks 
nftt•r the acciclcn1. in a youth about sernnteen. 

Effects of dislocition.-The sciatic ncne may he injured at times in a clisloc~ttion 
of the !tip, and a . ._ a consequence paralysis may ensue. Morris "hows in his p:i.p<.•r how 
this complicat ion is caused, while )focli~e in his illustrations g i\' eS a drawing illustrating 
how the nen·e may be stretched, and Hutchinson (':\led. Time::",' 18GG) a case in whicl1 
t.l1e paraly~is was perm:lncnt. 

D1SLOCATIOXS OF Ttrn PATELLA. 

Thc~e arc not common accidents, but when they occur are g"nerally cau.-;ed by mu~eu
hlr action, :ind at times by 1he application of direct. force. They are mol)t commonly met 
with Ql1lu•ards, oeca~ ionnlly inwards, and \'Cl')' rarely edgewa.IJS. " Then the ligamentum 
patelht> has been torn acro>:s, the patella is dra\\'n upward:s, and authors ha\'e clc:;cribed 

thi;1·1~~c<.;f:;~~~~~o~;i~~~~~~~sufs1~:~:={1~ seen in women in whom 'the fomora ham a more 
oblique inward direction than in most men or in knock.kneed subjects., the bone re.:;ting 
on the outer condyle of the fomur or on its outer edge; in the former ca:-;e the outer etl_;?;e 
of the patella tilts forwards, and in the latter inner. The knee is usually slightly flexed; 
it looks broader and flatter, but the unnatural position of the cap murk~ the nature of the 
accidt•nt . Jn 18G8, l saw this accident in a male cl1il<l ten month,;; old; the patella rested 
on the outer side of 1he condylc of the fomur, and was readily reduced. 

Dislocation illlt'ards is \'Cry rare, and easi ly recognized. It is nlways due to direct 
Yiolence to the outer horder of the bone. 

llotli these accidents are a1Le1Hled with lacera.Lion of the syno\·ial capsule. 
T1uanu:'.'\T.-Hed11 ction is readily effoc ted usually by rai:;ing the heel of the limb to 

relnx the extensor mu:::dcs of the thigh, and manipulating lhl' di,;;pl:1<:1'd bone into it::; po,.;i
tion, the l'ierntion of its cleprc:::scd edge bt::in~ g<·ncrally enough to allow 1he muf'.cles to 
restore it to its rif!ht pl:\cc. A splint should then be applied. as well as a bag of ice for a 
few diiys till all inflammatory action has sub~i tlcd , the knee being !'t n1ppcd up subsequent ly 
for a month or more, to girn time for the ligaments to unite firmly. These dislocations, 
howHer, are very prone to recur on the sl ightest cause, and many patients are obliged to 
wcm for li fo a firm leather knee.cap to guard against such a contingt'ncy. 

Dislocation of the bone edgeways is a very uncommon a.ceidcnt. ] luwe seen only one 
such instance; and in it the pat(' Ila appeared to show its articuhw facet inwards, its inner 
edg-c pre:".enting forward,; beneath the strc>tchcd skin . It was in a middle-aged wom:rn. 
and produced by a <lirect Llow upon the knee from a fall off a chair. )fa.yo has recorded 
an instance in which the bone had turned almo.:st round. 

This cli'.':location is readily known by the peculiar aspect of the joint. 
T1tE.\T\IEXT.-ln my own ca"'e, reduction was em~cted with ea ... e on rais ing the leg and 

turning the patella into its ri;rht position with the fingcrs. Flower only succeeded on 
bending thP knee, after chloroform had been g iven. Cases ha\·c been recorded where 

~~~:~1~: i~1L11 ~::~~:~ n:~~~s;t~Jlt~' 0~~·1~~ ~!·~~11t~:e~~~~~~t~~n~~1~::i,::~~~:n6~~·1 :11~~.~~n ~~;~.'.~11 ~\ 1~~:~~~~-~~! 
was i11troduced, which must be their excuse. Under an ana.•st hcr ic, it is probable, that 
hy 111auipulation, the. bone will usually he reduced, if not, it had bcttcr be left alone. 
Some sudden muscular effort might be of' scrYice. 

DISLOCATIOX OF TIIE JCNEE-JOINT. 

This accident can only occur from great "iolcnce, the lignmcnts that bind the bones 

~~~£~~~;~{~~t~:~~i:~1~1(Yl¥~~~[~~:@0~~2 
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backward and forward <li~locations nre usually of thi~ kind. "rhl"'n the popliteal artery or 

;;1~~;eii~e:r~~~~~ ~11;11~~1 ~:!.~~~~1:1::1:1l~~~t~~,1~ ~~·r~:~:~~mb may be called for, this necess ity being 

tion through the \"C1'~cls it> not 1>pcedily re:;tored Fm. 4il7. 
after the reduction of the dislocation, or, when rottlln 
n swollen condition of the limb remains. These 
<.li~locntion5 are readily diaµ:no,..cd by the pecu
liar deformity they display, and are ca .. ily re
llur(•tl, by ex ten~ion :rnd the application of pres
surc, wliere pressure is needed. In the ca!ie 
from which •IG7 wus taken, pulsation in the 
,·essels wa~ arrested, but it returned on the 
reduction of the <li,..Jocation, and reCO\'ery with 
complete monm1cnt of the joint wa.s obtained. 

After the parts lmn) been replaced in their 
normal position, splints should be adjustt::d and colcl applied, for secondary inflammation 
is almost sure to follow. 

Compound dislocations of the kne<' arc generally so srr ioui;; as to necess ilate the 
removal of the joint. The attempt to so.we it should only be made iu exccplional cases..
anwutation or rxcis ion rnav be selected. 

Dislocation of the ·head of the fibula is occa~ionnlly met with. I ha\·e seen 
but three cx:1mples, om· when drrssing for the lalC :\lr .• \...ton 1\l'.\"• and two since. Jt is 
gen<•rally cau~ccl by 80me violent a<l<lurtion of 1he foot with abdu('tion of' the knee, the 
head of the fibula tearing through its lig-~rn1cnto11s altac l11m•ut.:o. and becoming displaced 
outwnnls. The accident can be readily reco~niz1~d by the projection of the hone. It 

~l:~~l<~h~e b~~:t;·,~1 ii:~· ;:i\~<·~'.l'l:::~;\\i1~11;) o~c~n~a~e~~;: !:,';~~~~m;~c~::::·r;,:1~/~~:~~xs~~~;i~~~e~~ 
fomoris. The pn·:-;~un• ~houltl be maintained for at le:i.o;,t two monthi'i if' f!Ood success is to 
l>c looked for; :is a rule, the bone ne\·cr q11i1e n•sumes its forml!r position, the head 
projt>cling more than U!'iual. This deformity, howe,·er, docs 1101 appear to wca.kcn the 
limb to nny g'l'(':tt exwnt. 

Dislocation of the interarticular fl.bro-cartilages (:0emilunar) is a recog
nizl!d accident. lr is producetl by some sudden twis1 of lhc knN~ with the foot e\·erted, 
and genernlly in subjects who ha\' (.' relaxed join Ir-, or i;mrlt HS lta\·c been the seat of some 
chronic i;ynoviti R. The inucr cn.rtilnge set•ms more linbte to di~pbccnwnt than tlit• outer. 
The symptoms of' the accident are well marked. A patient wh<•n walking, nccidPtita.lly 
cat~hes his foot against a stone, 01· in rising from a kneeling po:;it.ion is seized with a sud
den, sharp, s icken ing pain in the knee; the joint bcf'omcs at once fixed in a ~cmi -A cxecl 

position, and any atlt'1npt to mo,·e it excites somt• 1miu . " "hC'n the first agony has sub
sided, a painful spot is usually left, and there the proj('Cling cartilage may Le felt or CYen 

seen, and, if the ·' inti:rnal derangement of the joint," :is it was orig-inally ca.lied, is left 
untrea.tccl, synovitis or effusion into the joint will soon ~l1ow it self: " .h{'ll the~e symptoms 
follow such nn accident :11' bas been described, the <·ar1ila~c has probalJly been torn from 
it1' attachment to the tibia and been doubled in or displaced. 

TnEA'nu:xT.-The Lest prnctice consists in the forced flexion of the joint, the slight 
rotation of the li·g outwanb, and sudden cxtem;.ion. " "hen succe:-5 attentl1' this manreu\'l'e, 
the joint mO\'es smoothly and without pain, and the patient will nt once be able to move 
the joint freely . At times, tl1c reduction of the di::.placed CHl'tilagc is attended with a 
decided snap. After its reduction, the joint shouhl Uc kept in a i:<plint, and ,;uch nwans 
employed as the 1'.flllptoms 1hat follow indicate, for mor(• or les.s inflammation often ensues, 
requ iring ice, cold lotions, leeching, and rc~t. " ' hen these htwc :tlso sub5idecl it is well 
to restrai n the rno,·cmcnts of the joint by means of a knee~cap or strapping, as a. recur
rence of 1hc accident is liable to follow upon the least occnsion. I ha.ve on ~cvcral occa
s ions thougbt, th:1t d isl'asc has been excited when thi s m<:'asure has been omitteJ, and I 
once saw n.nchylosis follow. J>ernrnnent lameness is by no means uncommon. " ' hen the 
su rgeon fail:; to reduce I.lie displaced cartilage, the patient at times suddenly g:iins relief 
by its self-p roduction during some accident:LI mo\·t'm(ml. ]n other cases the ca rLilage 
rcn!"sumcs its normal position more slowly. ln 1873 1 1 saw a C'a-,c of' this kind where 
thi 1' al\\'ays occmTcd nftcr i1s dii:;placcment. 1t was in a gentkman, a•t. 30, and the inner 
cariilag<• projcct!'d hl'yond the head of the tihia in a mo,;t markl•d m:llllH'I" Tht- pntient, 
then·fore, shou ld bt• kt•pt in bed . and onlr allowed to moH' the liml1, hut not to;0;rn.1HI upon 
ii. When this rc::;ult is not secured, the joint should be :,trapped up to restra in movt:mcnt. 
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D1s1.0CATIOXS Ol' THE ANKLE-JOINT. 

Such an accident uncomplicated with fracture is rare-that i~, dislocation of the foot 
out1vards is generally associated with fracture of the fibula ; and dislocati~n inwards, w.ith 
fracture of the tibia; or bo1h malleoli may be broken. Pure di~locat1ons of the foot 
forwards or backwards, howe,•er, ruay occur. These d_islocatio1~s are gi \'~n in the order 
of their frequency, and are usually produced Uy game nolent twist or b~ndrng of the foot 
when the patient is jumping, or by some viol~nt impulse of the body, with the foot fixed. 

Dislocation of the foot outwards is better known as Pott's fracture (Fig. 468), tl1e 
fibula being usually broken two or three inches .above the exlernal m~lleolu~. It is cau~ed 
by a violent bending of the foot outwards with the foot evc.rted, its outer ec~ge bemg 
mise<l and the inner turned downwards on lhc ::;:round. At tunes, the extren11ty of the 
inner malleolus is broken off and displaced outwnr<ls, with the foot and astrngalus. Ln<lcr 

all circumstances, the lower end of 

Fia. 4Gfl. Fw. 469. the tihia or i1mcr mall1·olus forms a 
prominent projrction inwards, leading 
or misleading Sir A. Cooper and his 
copyists to describe this accident as 
dislocation of the tibia inwards. At 
the seat of fracture of the fibula, a 
depression exists. "rhen the force is 
continued beyond the point neces~ary 
to cause the displacement mentioned, 
the lower ellll of the tibia may be 
made to project through the soft parts, 
and thus gi\·e rise to a compound dis
location. [n still more F.evere case~, 
the extremities of both tibia and fibula 
may be made to projPcl. the foot being 
completely turned outw:irds. Excep
tional cnse~ occur in which the foot is 

E~~:re~:~:PP;~~::c;;o:.: ~=tlL·l,n:::~·.a A.:E~C~::~~i;;Qw:~rs~~: ~1~:::i~~li~u~\'i~::Oil~~ ~~~e~c~:~~·;:1~y~:~~ 
frattui·c. 

Disfocat ion of the foot hnl•ards 
(Fig. 46£1) is the countC'rpart of the last-described accident, a.nd is cau~ed by violence 
that turns the foot inwards, with its outer edge to the ground. 11 is usually associated 
with an oblique fracture of the inner malleolus and cfo;pln.cement. The force required to 
produce thi.;;. dil'location is very great, the tibia. being a far strongrr bone than the fibula, 
and con.;P<Jlll'lltly is less common . The end of the fibula is often fractured and drawn 
outwards with the astragalus. At times the astragalus is nlao fractured. The accident 

Fio. ·:l70. 
is known Uy the inversion of the foot, the sole looking inwards, 
and Ly the projection <.f the exlern:.tl malleolus, this prominent 
symptom having le1l Sir A. Cooper to describe it as dislocation 
of the tibia outwards. 

'Yhen the force is continued or more se\·cre, the fibula may 
be made to project through an external wound; a.nd in stiil 
more SC\'ere cases, the fractured or rather expo~ed ends of both 
tibia a.nd fibula. I h::we seen this more than once, and in one 
a ~ound recovery ensued, with a mon1ble joint. It was, how
e"·cr, in a boy, mt. 12. I simply reduced tlie dislocation after 
wasibing the wound, an<l fixed it in splints. 

Di~location of the foot backwards (Fig. -167). Sir A. Cooper 
called this dislocation of the tibia and fibula. forwarcls. It i8 
usually ea.used by the violent propulsion of the lower end of 

·~·:;;:_·,·~~; ,~:.:;: ;;::·- ~~f ·i~:~J~;~;J:;;~!!:~~~t!~~~~:
1

/~f :~:r;:fi~~:~!fi~~f /J;1~ 
carried bark w:ml.i with t li~~~i;~.~ga~~~s. ti!~~~: :l~~i1ie~~~I:~~ \~a!::~·:~~l~=i~i<~~~~:!1~0~~~~n °{0 ~~t':: 
with fracture of l.Joth malleoli,and displacement of the foot and broke~ fragments backwards. 
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Jn 1862, J was enlle<l to treat a very marke<l case of thi!i< kind inn man 1 mt. 32. The 
ru.tragalus with the foot 8C<'med to ha"e been shot completely out of its socket, and the 
extremities of the tibia and tibuln projected so far forward as almost to rupture the soft 
parts co,·ering tlwm. The accident was caused by wrf>stling. The didlocation was reduced 
by flexing the leg on the thigh and by manipulation; but 110 means could be found to 
maintain the bones in position till the tcndo Achillis was di\'ided and the leg placed on 
ii!'< side and fixed on an out~ide splint. l\Ir. Cock(' Guy's Rep.,' 18;35) has recorded a 
ca~e of the ~amc nccident in a. boy. ret. 161 where the sam~ diHlcuhy was experienced. 
lle divided the tendo Achillis and bound the foot in splints and a good result was 
obtained. 

Dislocation of the foot forwards is probably more rare than the last, and is 
generally only partinl. It has been described as dislocation of the tibia lnwkwards, and 
is known by precisely the opposite symptoms to those last described. The heel is short
ened and the foot lengthened, the upper surface of the astrngalu.s being capable of recog
nition by the fingers. Poland records such a case (Guy's Hep.,' 18.55), in which the 
whole foot was much elongat('cl and the posterior part of the astr<1galus caught in the antt!
rior part of the tibula and fibula and wedged in tightly. Heduction was only ettectt!d 
after the division of the tendo Achillis. 

TnEAntENT.-Tbe lntenil displacements of the foot a.re not difficult of reduction by 
extension and well-directed manipulative force. The flexion ol' the knee facilitates this 
operation by relaxing the muscles of the calf. 

To keep the bones in position, a l\Iacintyre or flat posterior splint extending up to the 
popliteal space, with foot-piece and two side splints all well padded, are sufllcient, as a 
rule, the surgeon using his judgment as to the amount of pressure and padding that may 
be demanded. In some ca~es where it is a very ditncult malll'r to keel' the parts quiet 
from the action of the ga!i<trocnemii muscles, the tendo Achillis should be di"icled, the 
foot, after this simple operation. being perfectly passive, and entirely in 1hc hands of the 
surgeon to place nnd to keep in any required position. 

The limb should subsequently be slung in a proper swing, Salter's being the best. In 
110spital practice, two or more pieces of bandage slinging the splints to tile cradle answer 
well. In the displacement of the foot forward or backward the same kind of treatment is 
applicable i but in these accidents, it is expedient, as a rule, to divide the Lendo Achillis 
at once. This should be clone at any rate when the slightest <lisposition to displacement 
is found to exist, the treatment of the case being by this operat ion rendered more simple 
and certain. 

The splints should he retainerl for at least six weeks, and afterwards pnssi\'e movement 
allowed. The patient should not bear any weight on the limb for ano1her month. 

The treatment of compound dislocation of the ankle-ioint cannot be reduced to any 
definite rules. Each case must be treated on its own merits. In young and healthy sub
jects, more may be attempted in the way of saving the joint than in the old or cachectic. 
'Yhen a small wound exis1s, operative interference is only exceptionl\lly needed; but 
when a large one with projection of the bones, it is a question whether the better practice 
lies in the reduction of the disloc:uion after cleansing the projecting bones, or in their 
resection. "rhen the bones cannot be reduced by ordinary force, their resection becomes 
a necessity. 

'nien the bones are much crushed their resection should always be undertaken; 
indeed, it is a general feeling in my own mind, that in compound dislo('ations, as in com 
pound fractures with a large wound, it is wiser to resect the ends of the projecting bones 
than to reduce them. Amputation of the foot should only be performed when the soft 
parts and bones are much injured, and the age of the patient or his want of power forbids 
the hope tlrnt a recovery with a useful limb cnn be secured. Before any attempt at 
reduction is made, the parts should be thoroughly cleansed. After the reduction of the 
dislocation whelhcr simple or compound, the appliC'ation of ice in n bag is of great value, 
or the trealmcnt by irrigation. In the suppurative stage, the latlcr practice is probably 
the better of the two. When the wound is only of a limited m\turt>, it may be oealed at 
once either by lint soaked in blood, or, what is better, by the compound tincture of ben
zoin. l~eport speaks strongly in favor of washing 01~t the joint in such cnse.s with a weak 
solution of carbolic acid (1 part. in 40), and then sealing the wound. Opposite the wound, 
an interruptl'd ~plint shoulrl be f'mployecl. 

St!condary 11 mput:ition may be calle<l for in tl:ese cases, on account of gangrene or a 
failure in nature's efforts to ctfcct r!.!pair, &c. 
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Dislocation of the tibia and fibula at their lower articulation, with 
a forcing of the astragalus upwards between the two bones, is :rn aeci
dent which must Le recognized (Fig. 471), and is U'.-iuully produced hy n j111n1l frnm a 

height on the foot or fr.et . l sawn ~ood cxnmplt:' of 11 in Hi69, in 
Fm. 4il. both feet of a man, ret. 5.j, who frll from a ~catfold. The malleoli 

were widely sep:irated and projected, the depth of the foot from the 
extremities of the nrnlleoli was le~:;;ened 1 anti the mowments of the 
foot almost gone. No fracture could be made ou t. lt was impo::"siblc 
10 move the bones from the posi1ion in which they were ,,·ed.2;eri, 
although all ml'nns were used. Yet n good reco,•ery took place, 
though with s tiff joints. Sir " '· Fcrgu$SOn describes this a.cciden1 1 

and :rives a case. 
Dislocations at the tarsal joints are met with in practi('e, 

although but rarely. They are difllcult to diagnos.<', and still more to 
clas~ify, since they are so niriously described by dittCrent writers. 

The first to be noticed is the dislocaliun uf the fool from the 
astragalus, which maintains its normal position between the malleoli. 
Tlic possibility of such an nccicleut was doubted, till Mr. Pollock, in 
li:W!l (' l\Ied .-Chir. Trans.,' vol. xiii) published two ca~es . One oc

Dlslocationof ankle. curred in .l\lr. Keate's practice in 1823. The o~ calcis :md scap li oitl 

f~,:::~~:~,i~!~~'~:es~ ~~~~: :1l~ctl~~l~et1~~~0!.~?~i7~~~~1;~e~i~~l1~~i:do~'~:~'~~~:tsic~~· t;!~e ;~~;:t:l~1;~ 
were dislocated inwards. A di!<section of thi~ ea.-:e i.:; gi,·en. Jn the 

former instance the foot was e,·erted and the head of the a'ltrng-alus projected on thr, inm.·r 
side of the in..;tcp. Jn the other, the foot was in\l!l"ted, so that 1he :;ole rurncd inward!'! a.s 
in n\rus; the external malleolus was nry prominenl1 ancl the Hiltragalus projected on the 
other side. Jn some instance:s the :surface:s of the foot are ma.intained in tl1cir right line. 
In )Ir. Pollock's case, reduction wns found to lie impos:-:ible 1ill the tendo A('hillis hatl 
been di\'ided, when it wa;, readily accompli.:;ht!d. ln :in :\ble paper, he ad"ocates rhi!t 
practice whcne,·er dittlculty of reduction of the inward or outward cli:::location, simple or 
compound, is experienced, and shows that the di\'ision of the posterior tibial tendon i:0: 
occa.;ionally called for in the outward. l\Ir. Turner. of )fa.nchester, had prt:viously acko
cated the ~amc pmctice (•Trans. Prov. l\Ied. and Surg. Assoc., vol. ix). An admirablt> 
paper on this subjec t ha~ been publit"licd Ly l\Ir. J\lnc Corm:ic ('St. Tho~. Hosp. Hep.,' 

1872) . The woo<lrut produced (Fig:. ·H:l) is tahn from it, and 
Fw . .J.i2. in th e case from which it was taken" the foot wn~ violently in. 

\'ertcd and adducwd, it~ po.:;ition being like that of 1alipes \'~lrus . 
The sole of the foot looked inwards and wa~ nt'arly ,·ertical, the 
outer edge of the foot, with the patit·nt erect, would re~t partially 
upon the ground. The grt>at toe pointed toward~ the arch of the 
oppo~ite foot. The inner border of lite foot was somewhat short
e11t'd and more couca,·e, whih• the outcr wa.;; more co1wex tha11 
natuml, and appeared as if lengthened. Tht! outer malleolu:- wa-. 
very prominent, while the inner could not be perceived. so tleeplv 
was it buried. Neither malleolus was fractured, and this woul~I 
seem 10 be almost characteristic of lhis form of injury." 

th;· ~~:11~1 :~~1,1 ~~~s l~:~~i1~; ~1:1~~~~~:~~1~;~Jt~~~~c~:~~l;.let\~!,Y :~~~!~~~uf:~~ 
0: 1~:1:ca~~~~ao::;~;,tu,:ar::: ~~-.~~~~~t~~l~\\.;{;lili~gp~~~~:~e:~~·~ l~;~~'.;~jl~l~~bc~~~ l; ~ad' l~~:~s S~~~n~~~!:i~~ 
w. l'.1lc Cormac. ~:~.51t1h~11 ~c<~~ii~~~~ars~l~:;~~i·!~h:~.1~el:~~:;l~ 11~~~~e~ <~c~::e~\)~·~ad{'I~~ 
outline of the he:i.d could, howei,.·er, be emi~ly ~raced, an(l. the finger, on being pas~1·d 

~~ii~~~~;- '.~'.~:i~~:i.:£;,;;if :~r i~~,'.:·:~;~:£::·
1 

~{;~~ ~:~l~,:~~~::~E:~·~::~~~;,·i·~~=~;i~~~:;~;~\'.'. 
tured. The tubcros1ty of th3 !l.capho1d stood out promineutly, and a depression could Uc 
felt behind it. The motions of the foot were> \'Cry limitt·cl." 

:\fa('donn<'ll, of' Dublin ('Dub. Journ. 1' 1$39), puh\i-;h<•d a ca~e in which the same bones 
were cliilpl:wccl hacl..·words, where the hed projcctt>d. and a marked prominence existed on 
the dor--um of the foot, with an abrupt descent in front on tht• t:u· .. u~. i'i[. Pnri.se ('.AnnalC'" 
<le la Cbirurg.,' 18L}) gin·s an in.;tance which is apparently unique, of dislocation for-
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tl'Ctrrls, in which markt>d <:long:otion of the foot ex isted f\nd the projl•rtio11 of the I.eel was 
cffact'd. 

All the"e cli.,locntion" are rare. The first example of di!ilocation inward~ tltat J ltave 
seen wns recor<lcd by :\[r. Cock, in 'Guy'::i Ilor;;ll. Hep.,' for I 8.";,1 1 with a dmwiug; but 
in my work on the 1 .Joint!l. 1' 18 . ..,9, I published (Ca~e b.i) nn example of di:.;localion of 1he 
foot ot1twn.rcl~, witb a tll-'~cription of the clissectrd extremiry, which had occurred in the 
practice of' ::\lr . .A"ton Key, in 1815. The foot was ampntat('(l, redu(·1ion bt'ing impossihle. 
The anklc~joint wns pcrfoct. The os calcis with the foot wns di~plnre<l outwards. The 
tendon of the 1ibialis po ... ticus was found in front of the tihia holding down the a:o;tragalus. 
The po:o.terior tibial nerve WR!; ,-iolently stretched over 1lw astrngalt15, The limb wu~ 
removed for H:tnnu~, the symptom:-3 immediately disappearing after 111e amputation. A 
large number of these cnsc~ 1ire compound; m1d in r;;ome tll('y are complicated with frac
ture of the fibula. Broca ('i\16m. de la SociCtC de Chirmg.,' tome iii), out or 13 examples 
of dislocation outwurd~, gives!) as compound. 

This disloriition may be diagnosed from displacement a.t the ankle-joint and dislocation 
of the astrugnlus itsdf hy the fart, that ex tension and Aexion are prl't>l'llt; from fractures 
about the nnklc, by the absence of crepitus, together with the positive signs of the injuries 
tlu:mselves . 

TREA'nrnxT.-Hecluction should only be attempted with the patient nnrestheticised, 
and, under such an influence, by extension and manipulatiou succe!'S may be looked for. 
"~hen difficulties arc experi enced Turner and Pollock's suggestion of' dividing the tendo 
Achillis, and en.•n the posterior tibial tendon, or any other tendon, when it is clearly 
interf'cring with 1hc replnccmcnt of' the bones, should be followed. " "hen these means 
foil and the strctclwcl skin gi,·es wny, the case must bt> trl'ntl"d as one of' a compound 
nature, and the a~tragalu~ exci~cd, the foot being sub...,equcntly well confined in splints 
and ice applied. Occa .. ~ionnlly amputalion mny Le dt>m:rnd'!d, or Symc's or Pirogoff':-3 
more partiul oper:\lion. 

Dislocations of the astragalus alone nre said lob<• more commou than the former 
acciclent1'. l lun-c ::1een SP\"Cral such, although after reading l\Jae Cormac's es.say I am 
disposed to think I ha"e mistaken some cases of subust ragaloi<l dislocation for dislocation 
of the astragnlus. Pollock believes the pure dislocation of the a:;tragalus Lo be very rare. 

Tlw bone may be shot out of its socket forwards, backwards, nnd even laterally, and, in 
rarer example:;, rotatcd on its axis. 

In the dislocation forwards, the h~nd of the bone proj<'cts from hetwcen 1he malleoli; 
in some being ~hot inwards ~o as to forn a marked t'minencc IJ1·rn:ath the internal mallcolu~, 
in others outwards. Jn such an accident, the heel n:mains in its normal position, and 
all moH'ml:nt of the ankle-joint is Jost. 

The dislocation bacLturrds, of which Pliilips ( 1 1\Ied. Gaz.,' 1831) and Turner han• 
cited example~ . is indicated hy the rt'markablc projection whieh ~ud(h•nly appt·ai·~ n.IJo,·e 
the heel, pressing out tl1c lcnclo Achillis, by tbe shortening of the foot, and the prominenc:c 
of the tibia in front. 

Di:slocation of the astra,qalus laterally to be <'Omplt·te mu~t he compound (Fig. 470) 1 

and when in<'omplcte al first, will probahly Lecome complctc at a later pt>riod through 
sloughing Of the :soft part~. Jt is generally, but llOl 
1\lwa_rs, complicated with fracture of one or otlwr of Fm. -173. 
1ht! malleoli. Boyer has rl"corded a case of dislocation 
of the n.."'trag-;~lui inwards in which no such compli
cation exi:-;te<l 1 and in 'Guy13 Heporrs,' for 18G:l 1 I 
recor<h•cl 1111 example of dislocation of the bont-s onl -
1cards in a man, a::t. JI, in which both mallt>oli were 
entire; tlie a~tra~alus had been fractured and turned 
completely out of its bed, anrl wa:; found lianginµ- to 
the wound below the external malleolus. 1 remo,cd 

:~~~O ~~r~~~:; l~~~ft1i1~~11:\: ~i~mo1:11~~~ ~-:~~O~~~~g!,~~l~lh: ~~f~· Compound dlslocatiou or 1heamagnlus. 

{~~i!i;~~:;~.~:~~ 1 1~.\~11:~~1 11,:.~~\~'~t :~;:~~~ s:~~i~~~:t";~:: ~1/~:rof a stick, and wiLh no other incon-

::~~;f:t~i?i~~,~~:2~f ~\;~::~¥;:~~~~:~:~~;~J~~~~~ 
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'V"lien it cannot, even under chloroform, the temlo AchilliR should be di,·ided. In 
186:2 l was called to see n nrn.11 1 ret. :28, who had fallen on his feet from a height of 

four yards, whose right astragalns was shot forward completely out 
FiG. -174. of its socket, and nearly lmrst through the ~kin. Jn lhis cn!l.C chloro

form had been giYen, and evt!r)' kind of manipulaLio1~ and extension 
employed by compPtent men to reduce the bone, without effect. I 
divided the tendo Achillis, extended the foot fully, and applied gentle 

s~~~r~§.~~i~J2~;;£~:~r:;~~s§ 
joint. 

'Vhcn the di~placed bone cannot be rrstorccl to its normal position 
directly after the accident, it is now fairly a settled question that it 
should not be remo\•ed till after the tis~u1:;s have sloughed. Sir A. 

~:?l:~~1;1~~·~~'.fr:~.~~~:~~1~:\i' ?i'.:~·~~~~~c'..!~~::'.~~~!~::~:~ i~:~~{.~~~~E~i;~ 
::~·~:~::ur:ut0~art~11~ \\ere fatal; while in 43 in which thr bone was left alone, only 2 rlf'aths 

fibula. cast ltil. !:~e~1 ~~~~ri~~0~;1~~!:~ 1:1~~~ 1~1~";i:c~~~~~::1~e~~1; 2~ n~ ~l:~~:t:un~,·a~,:~'llfc0d 
for, reco,·ery taking place with a useful limb. 

Jn all compound dislocations of the astragalus, the rcmornl of the bone should always 
be etlCcted. 

Di::-locations of the other tar:-al hones ha"c been recorded. l\falgaigne relates two ca."les 
of dislocation of the calcis outwards, the bone forming a projection beneath the external 
mallcolus and beyond the cuboid articulation . Jn l8G.j, I :-aw a case of l\lr. Birkctt's at 
Guy'i::, in which the lt:ft scaplwid bone wM displaced iuwnrds and formed a ''cry marked 
projection . Jt was readily reduced by pressure under chloroform, at a moment when the 
diMal end of the foot was drawn outwards. J ham the notes also of a case of dislocation 
of the internal cwwform bone upwards with the mNatar5al bone of the great toe, in a 
man mt. 2 ·~; of a second, in a man <et. 30, in which tlie i::nmc bones were displaced in-

~~~r~~~tt ~~~~~l~~::\~~~ !l~t ,~~~~g g~:=~1 tg~'_od tJ~7~o~i.' ;~.~~~:i~\1~ 11f':~~.~~~1~c~~~ i 1 ~~ 1~ff~~~=~ ~'i\;~~L '~~~~ 
re~ull. 

llolthoui::c informs us that the internal cuneiform bone may be sepnrated from all its 
articulatiom;, and thrown upwards and inwards. The three cuneiform bones arc also some
tinw.-; luxated togerher upwards, and without much cli1Tic11lty may be reduced by pressure. 

The scaphoid and cuboid bones may al~o be displared. ::\falgaigne has described 
this accident as a middle tarsal dislocation; Liston has described it in his 'Practical Sur
gery;' and Sir A. Cooper in his work •On Dislocations.' 

Dit>lo~ations of the metatarsal bones may likewise occur. In JS::i-1-, I saw a case re
cordrd by 1'Ir. Cock ('Guy's Hep.,' H~.J.5), in which tl11• entire mc·tatar:-;us appeared to 
ha\'e been separated from its att:lchment to the cuneiform and cuboid bones and thrown 
on the dor:-;aJ surface of the instep, where their base~ could be seen mHl felt. The internal 
cuneiform and navicular bones appeared to have been likewi!:'e injured. The injury was 
the n'sult of a crn!Sh from the wheel of a railway wagon. All 1\lr. Cock's ctforts at re
duction failed, but a good foot was secured, and the man isub:;;c<1ue11lly returned to his work 
as a laborer on the railway. 

Dr. Iktzig (' Syden. Soc. Bien. Ret.,' JSG.1-6), who givci' us an analysis of 2!J cases 
of these tarso-metata1·sal dislocations, states, that 1:3 were of single bones, 16 of the entire 
metatarsus, some of these being lateral and otllf'rs \'crtical, a~ in Cock's case. In the 
fornwr, ~realer in<'onvenienCP follows from a failure in retluction. 

Dislocations of the phalanges arP l<:::;s common than those of the finger, and 
chiefly occur upwards from direct ,-iolcnce to the ends of the toes, and, as a rule, are rom
pound. Tile great toe is the one usually injured, and, as in the thumb, con~idcrable dilft
culty i~ at times met with in its reduction, the liganwnts and many tendo11s around the 
joint atfording an explanation of this foct. SuC'h a ca~e should be tn·ated in the !l-ame 
way m; dislocation of the thumb. Reduction mu:-.t alwn.ys he effected, when po~sible, by 
extension and well-directed prt!SSure; forced flexion or t!Xtcn~ion sometimes focilil:l.lt!s tho 
proce:-;s. 
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CONGENITAL 1\fAU'OI:OfATIO~S (or LOCATION) OF JOINTS. 

It has been the habit of authors to describe cases included undl.'r the nlJo,~e hearling as 
examples of di.~location; Lui it is clt::arly more correct to regard them as malfonnations, 
for as met with in lhP !<ihoulcler, cl:1xidc, wrist, and lower jaw, they are always a::sociated 
with u want of development in the bones. and llamlysis of the mu.;:cles. of the part. 
"~hen seen in the hip, there is likewi<::e good ren!:iOll to believe tlmt congenital deficiencies 
are alf;O prcttent, as the anatomical facts which bear upon the point support thi~ view; ont:: 

~~:f11~~~t~t~1~1;.~~,,~;,~~"~~:~ 1 i:1~~11·~i:·~1:t~?'~d sk~~~~o~~· i\~1 cw~.~~~111:!1i~0~~:~e~rt:!~i~1;~~:~~!~0~~~!~ 
exi8ted. shows it to bi! the result of a want of depth, from incomplete formntion, of the 

~:r.~~:~:~~~;;;,~ ~:.::E:~~
1

~~:1:~::~E1:~~~:~~1 ·;~~~~::~:~!.E;~~;~~;~e.~~.~(~~f ~::.~
1

~:~~. 
1

'~~~1:,i~ 
This con,r1mitnl displacement of the hip is by no means an uncommon affection, and is 

~;tt~'~. mi~~ a~~:~~~:~ 1~i l~tf~.c~~i ~~~ 1 :1 ij:~~~;, 1~:~·~1.!J~\1;~i~~,!~~::: ;:~:~~r ~1111~ 1~~!~:~\e a~~11~~l ;.~,! ~1.;,~:i 
in tl10:-;e w}h) arc in all other rc~pccls well in he~tlth and pcrfe<'L in form, and although it 
has been boldly asserted that" it is beyond doubt that this di.;;\ocation is produced at birth 
throu~h downward force> applied to the thigh in ende:woring to hasten the birth in breech 
pre.seutatiOni'1," no evidence ha~ be('n published to support the ,·iew. On reviewing my 
own experience, 1 must add that it docs not in any way encourage such an opinion, for 
whilst in no ca~e ht~\"C I bt>en able to learu that a breech birth took place, l heard in the 
majority that a natural birth occurred. 

7'/ie symptoms of the displacement are ,·ery marked, and in itr; double form are well 
show11 in the following drawings taken from life (Fig;:.. Jil, 4i·h), the most conspicuous 
being lordo:'li~, n.. peculiar breadth of hips, 
rounding of the buttock, rotation of tlie Fig. 4H. Fig. 474A . 
wholt: extremity and foot inwards, a!Hl :;.light 
flcxion of the thigh-in fact, the ;.::y mptoms 
of dor,:;a\ cli!' location of the hips. 

The lol'llos is is produced in these cases in 
the ~ame way as it is in the accidental dor
sal dislocation, or the acquired cli!'placemcnt 
of the head of the fo mur in !tip di f;ease, and 
can be cffacc1l by eJr,·ation of the limb, with 
the patient in the horizontal position as in 
those ca:;es (Figf;. 512, 5l 1). 

The mo,·ements of the joint arc good, at 
times perfect, and gi\'e rise to no pain. The 
head of the femur also rotates smooth ly on 
the ilium. 

When one joint only is affected (Fig. 
4i4n), there will be shortening of the limb 
for about an inch, and on ~omparing the 
affected with the sound side it will be at 

Case ordl~placementofboth 
remora. 

Fig. 474.s. 

once seen that this shortening is in the thigh, and that the trochantcr is drawn up to the 
level of the anterior superior spine of the ilium. 

The walk of a patient with a double displacement is very curious; it is a kind of" roll," 
not unlike tlrn.t of' a woman going up stairs who has some loo~cning of her sacro~iliac joints 
or very broad bips; while a patient with a single affected joint, limps and has an awkwai·d 
gait, which has often led pa rents and others to suspect hip or ~pinal disease, more particu
larly when by over m:e of the malformed joint, pains al'e excited. Occasionally the muscles 
of the affected limb or limbs are wci•k, but this is meL with in only exceptional cases. 

~,1~liJri;~~:;:z~~;:~:.~~Uf '.~:~f.~.~I(f ;;{~~~f ~\i~~,~::::;:~ .. ~\~;;,:~i~~·il~~~j{~~\:g;}:~ 
:,~~~fr:~1,~~~,·i~~~;:!'.;~~~~~.~~i~~::,~~

1

·~.i;,;,;l,'.::~~"~~~:~:~1~:~:~~::~~i~~~:~~~,:· ~r1:~;. ~~.:~,~,~~:: 
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of part~. and therefore with only a vague hope that they may do good. These ohsenntions 
apply as much to the use of au extension apparatus as to opemtive interference, although 
with more force to the latter. 

CHAPTER XXXI. 

ON FRACTURES. 

'W1rnx n. hone is broken, it is said to be fmctured; when the ski n anrl soft parts cow~r
ing in the broken hone me whole, the fracture is simple or subcuta11eous; when a woun<l 
exists co11mnw.icatin,q witli the brol·en bone, whether the wound be caused dil'cctly by the 
same force tllll.t produced the fracture or indirectly hy the bone pe1foruting the skin, the 
fracture ie. compound. A simple or compound frnclure is said to be complete when the 
solution of continuity is complete i £ncomplete, when the bone is only cracked, fissured, or 
bent, as in "green-stick" fracluro, where the bone is splintered on its convex surface anti 
not on ils conC:l.\'e; splintered, when only a portion of the bone is cut off l'ither by a sabre 
wount! , in machinery, or by some local injury chipping- off 1he edge of a bone; fissnred, 
whl.'n the line of fracture cxten<ls part ially or wholly through the bone and no separation 
of the fragmenls exist; hnpacted, when one end of lhe broken bone i$ dri,·en into and 
fixed in the othrr. A bone 1nay also be perforated by a gunshot or punctured wound. 

A complete frartitre may be tr:i.ns,·erse, ohliquc, longitudinal, dentate, or comminuted; 
multiple of the ~anw bone~, or of cvntiguous bones, of sepnrn.te or cfo;tinel bones (vide Fig. 
475). .All fractures may likewise be complicated with other injuries, tho~e into joints 

Fig. 475 . 

Lougi tudinal. Deutat&t.I orCommlouted. Obli(Jueand l\lultiple. 

Prep. Guy'11 llo8p. Mu e. 

being the most imporln.nl. Fractures and separations of epiphyses are also intimately 

~~1~~i;c;~i,;d ,~-1~1 i~~b~~~<~~n:~·~~,-~1 ~~e~~~~~n~~ any age, while separation of the epiphyscs is 

A fra.('ture may be met with at evC'ry period of life; indeed, it may occur in utero from 
some exlerna.l violence, and, when the accident has taken place sonw time antecedent to 

birth repair may have gont:i on to completion although 
Fw. 476. in most cases with deformity, the t·is medicatrix 

naturte being, as Billrnth well observes, a better 

) phf81\~i:~1 s~1~~'\~~,~-~~o~~ infant who wns born with a 

~ !;~~~(~,~~t~~~t~t~~i~~gl;.~a~:~.1~'.~' ~~:1~eig~?c11;~e11s1 o~ ~1~~ 
Ioco1ople1e rrac:ure or the c1a,·1c1e. fancy are comparatively rare, and are commonly in-

, Uuhoe.'e Symm.' complete or 11 green~stick." Fig. 476 illustrates this 
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in the clavicle, and Fig. -I i7 in the parietal bone. The latt<·r \\"fl." taken from a child, ret. 
eight months, who was thrown out of a perambulator on till' pavement. No symptoms of 
brain disturb:mce followed the accident at any time. The drawin~ was taken on the 
second day followii1g the accident. The ease occurred in the practice of' :\Ir. Harris, of 
South Hackney. Jn such case.s a.s these, the dcpres~ion in the Uonc may, as time passes, 
be gradually prc~!';Cd ou1 1 but in others it is permanent. 

Fractures in the adult a re mostly complete, though an incomplete: fracture may occur. 
Imp acted fractures (Fig. 478) an! chiefly found in the aged, the bone~ at this period of 

FIG. 477. }'w.-178. 

lmpacle(lfrnrt11rl'ofthPneckof1he1high-boue. 
Takl'!l fromaman,~t.G4,whorecoveredfromlhe 
acddeot. 

life being more brittle than they are in younger subjel'ls. They are commonly met with 
in the neck of the foruur and the lower end of the racliu:::, although tht'y occur in the neck 
of the humerus, and other parts. Thus in J'ig. 51,j is illustrated an impacted fracture of 
the shaft of the lemur. 

1\lcn a.re more expose<l to fractures than women on account of' their more constant. lia
bility to injury, and t.ho~e bone~ suffer the most exposed to external \'iolcncc, hence the 
frequ~ncy of fracture of' the lower extrcmitic~ . 

Dis<·ased bones are always predisposed to fracture from slif!:ht ca.uses, more particularly 
the rickety and cancerous, and those that ha\"C at rophied from any ('a n~(', or are the subject 
of fra,!?;ilita." and mollitics ossium 1 and likewise bones that are weakened by the presence 
of tumors or ~omc syphi litic or other inflammatory a.ffoctio11. 

In di~ea.;;cd or brittle bones muscular action may be enough to cause fracture. Thus, 1 
have kuown a thigh to be fracturcrl in turning in bed, in an epil<1ptic attack, and in swing
ing it over tlm si<lf' of a cart; the humerus, in the act of huggiug a. wife; and in a man, 
rel . 2G, from throwing a stone; the cla\"icle, from lifting a hca\·y weight; the ribs, in 
coughi11~; the radiu:., from wringing clothes; and e,·ery :;urgeon knows how frequently 
the patella nnc]. more rarely, the olecranon are brokcn from mu:;cular :;pasm. l\lr. J . 
.Anning ... on, of llurnl l'y, has also recorded a case of a woman, a-t . .j;l, in which the upper 
three-fourths of the tubcro~ity of the calcis was fractured, and displaced upwards by mus
cular action (•Brit. Med. Journ.,' ,Jan. 26th, 18i8). 

"From a rC\' iCw of the observations made on the bones of two in~ane patients," writes 
Dr. Ormerod ('St. Barl. Hosp. Rep.,' 18i0), "it may fairly he inferred that the brit1lc-

~~:,~:°i1 ':i~!~~~~'~l:!:~~;i~lt:ii:S.:~~1~::;~;:;c~:b~:~l£;:\;~ic'\::0~~~:'.~\:~•~:;e!~~:~:~~~:E~ 
nb~orption of the inLCl'llal s tructure of the bone, the o~i:;('ou:; ti:;sue being replaced by an 

f,~~i~~~il:e ~~:.~~~~:~,~~ t:~~1/:~~t~1::i~~~:~e~:i1~::~a~;n:~;~~~::~ \1~1~1~~i!11;tc~~~~1.,co~~n~~! ~:~: ~~~:~\~ 

~~:~::!:f~n1):i~~~i~~t~{i~'.(~f.:i~~:~:;r~~;(;y;;E~~1~·::I;~~l\~:~:\~!'~\~I'.1:~~;~~~1~f ::.~f.~1 
connection of' the lamina:: and an obscure disintegration of' the os:::icous structure itself and 
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a g<>nC'ral infiltration of oily matter into the suhstance which had intruded it!iclf within 
the ll:ncr~i:rn canals, an<l into whatc\"Ct' part or tht: compact structure of a hone coul<l 
find room for it." 

~~{3~~;~g~;~~~~,~~¥~:~~~~t~~'.ii,~\~~fl:~ 
'l'he immediate cause of fracl1tre is usually some direct viol<..'n<·e applied to the par!, or 

it may be £ndirect, 1he botw, under some bending force, giving way at its weakest. point; 11 
ifn~~:-~-e~;1~r~~t~~~:1 ~:~',\~1~~ 1~~:1:~~ ~~· c:i::1:~·~~:l1;~:i~·~:i:iel:~~i:~~~ complicated with joint dis-

location; when compound the soft parts are mostly injured by the protrusion of the 
frncturc<l bone. 

l''mctures the result of di1·ect violence, are always the mo5t sev<'re, the same violence 
l11at. Lrcaks the bone injuring the soft. parts over it, and often fb.suring and com~inu.ting it. 

The motlt• of' production of a fracture is consequently a point of great pracucaJ import. 

an~~{1 eb~~:~f!fl~(1~8~~i:~1·11~~~~;;~~:~~ni~s~;u~171~ ~~e~~:1~~1:~;gh in exc.eptional cases it is difficult, if 

i~¥~]~~~~~:;;'.Wli~.~~~r1:~~~~5gj~~I:t&~t 
The diagnosis is difftcuh when, as in impacted fractures, abnormal mobility a.ncl 

crepitus nre absent, nncl 8-light but fixed deformity; Joe;\) pain and shortening are the 
only i::;yinptom~, and when the nature of the accident is the only guide. "rhen a trans
nrse fracture ol' such n bone as the tibia exis1s without cli::;placement, and with no fracture 
of' the fibula; wht•n 1he fracture is into or in the m·ighUorhoo1l of a joint, and there is 
much swelling of' tlie injured part; and when a fracture and dislocation coexist. 

1t. is alway:; diflicult am! at times impossible to make out a simple fi~sure of a bone, 
cranial or othcrwi$e; and tlrn same may be :-aid of a fract.ure of' the pelvis or thorax; 
~ucli injuries as tlie~m can be made out only by the natural symptoms of fracture, as they 
are called, aml by ~uch as are rdCrred to the conti•nt~ of the cranial, thoracic, or pelvic 
cavities. 

"'hen a bone is brokf'n near a joint, and effusion into it follows the injnry, the surgenn 
should suspect the pn::;cnc(• of' a lissure of the bone into the artitulation i and when a V· 
shaped fracture or lhc JowN third of' the tibia. is pre:-ent, the V occupyin~ the internal 
or S11bcuta11eous surface of' the Lone and nol the crest (vide Fig. 530), this complica.tion 
is lo be looked for. 

Jt is sometimes difncult to dia~nose a fracture from a ~eparnted cpiphysis. 
'Vhcn n fratture is trtmsi·erse (Fig. 47.). J\). tht!re may be no, orouly :;;ome, slight lateral 

clispl:\cement; when obliq1te (Fig. 475, u), there will probably h<· some shortening of the 
limb from the drawing up of the lower portion of the limb, or riding :L:i it is called of one 
end ov~r the other. At times, there will be rotation of the limb, and in comminuted 
fractures sepnration of the ends of the bont>. (Fig. 47j, c). The~e points will be greatly 
<h:tcrmined by the character of the fracture, the bone that. is involved, and the amount of 
muscular action that intluences the fracture. 

In pnrnllt!l and conjoined bones or which only one is broken, the deformity that exists 

~~::1~~~~~' tt~c L~o::_~~·a~~~~':.~~d b~:~~1 t~\;~~e~·et~ ~~~~:~a~i~~e t;~e b:~~~~~1; ~~~,t~:~d~;n~~::: ~1\1~:~11~~ 
which deformity or contraction usua.lly takes pl:~ce, for mu:-cnl:~r action is undoubtedly the 

~~~~:E'.:~~~~f :~~'.:::;~;\::~~ii'.~r~:~'.::·~~,:~'.;!~~};~;~·i:,~'.~;~.:~~},:i:~~i£~:;~~~::~;,:::;;:::· .. :::: 
fracture, 1t becomes an nnportant po111t. to recollect in its treatment that the peculi;\r de-

~:·~~~:? ~;:~s1~~~~u1~~~:1i;~1 ~;:z:t ~~~·~:~ll~c~o,~~~ o~ 11:::~~1~:~·e r,~~~u~~~o1~~·.i~~\~:1 ~~11~1i~~~a~~~~~ ~::: 
!,~s~~:~~t~~·\·~~~~~~e~~:i~ :1\1~ 1~~~~~11~ar1:~ ~::c::t1~:~ ~ l~~~~c:"ii~lfl ~~nt:c 1~:~\ :~·r:~~:~ 1!;'~~r tf;:~~~~~~: 
fragmeot. In fractures of the humerus below the insertion of the deltoid, the tendency 
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of this muscle will bC' to drnw thtc> upper fragment outward, and the brachialis nnticus has 
an equally pow1trl'ul tcndPncy to draw the lower half forward. Jn fractures of the thigh
bone below the minor troch::mter, the psons ancl iliacus mu.scles naturally draw thr upper 
frngment forwnnls, nnd rotate it outward and, in frarture of the condyles, the gastrocnemii 
ha' e a powerful tendency to draw the lower end bark ward. 

'\?hen a bone is ti!'sured and not displaced, the perio~teum not being divided, there will 
be little displac:1tmtmt, and in children this condition is often found. 

Crepitui-, or the gratin~ sensation caused by the rub!Jin~ of the ends of the broken bones 
together, is a most ,·aluable sign of fracture, and when detected in making the e-xamina
tion of' a limb supposed to be fractured, the diagnosis is made clear, but, when other 
symptoms of fracture sufficient for a diagnosis are prC'sent, it need not be looked for. Jn 
impacted fractur('s, as of the hip, it can only be felt on loosening the impacted fragments, 
and consequently by doing i1Temctlinble harm, this error is serioui-, and should be al'oicled. 
In complete fractures crepitus is ;.ilso absent. In fact e,·ery fracture or su:-pectecl fracture 
should be manipulated with the utmost gentleness, in order that as little displacement and 
local injury may be inflicted as possible, for the bulk of fracturt!s l'an be made out with 
certainty wilhout crepitus. As a syinptom, howner, it is always of grC'at \"alue. 

The crepitus ol' effusion or of the thecre of tenclons must not be mistaken for that of a 
broken bone. It is a soft crepitus rather than a hard one, as in Lone. Bursal crepitation 
is particularly liable to mislead. 

"·hen some swelling follows immediately upon the accident, it means ruptured blood. 
vessel~, arterial or venous. " 'hen it occurs within a few hour::;, it is clue to inAnmmatory 
etfo!-iion. 

Jn all cases of supposed displace-Jnent, the normal condition of the limb mu~t be inquired 
into, and the sound compared with the affected, for in more cnses tlrnn one l ha,·e known 
a natural or old acquired deformity in a limb mistaken for onu caused by an accident, 
and attempts l1a,·e been made to restore, or rather to reduce it to its supposed normal 
condition. 

Prognosis.-Simple fractures, as a rule, do well. At Guy's, in six years, out of 469 
cases ot simple fracture of the thigh, 17 Jied, or 3.ri per cent.; of 888 examples of simple 
fracture of the leg, 8 died, or not 1 per cent. ; of 123 cases of fractured patella there was 
no death. 

The same statistics inform us that one-tenth of all cases of fracture of the thigh are 
compound, and as are al!m one.fifth of all fractures of the leg. 

(,'ompoundfracttwes are always serious accidents, those of the upper extremity being 
less fatal than those of' the leg, and these less so than those of the femur. Thus, at Guy's , 
in six years, out of 94 cases of compound fractures of the arm and forearm, 16 or 17 per 
cent. died, or 1 in 6 cases; out of 202 cases of compound fracture of the leg. 56 or 27.7 
per cent. diecl. or 1 in 4 cases; and out of 52 cases of compound fracture of the thigh, 19 
or 36.5 per cent. died, or 1 in 3-the mortality increasing by 10 per cent. in each group 
These statistics, howe\'cr, but roughly indicate the risks of the ditlerent accidents, as they 
include smashes of limbs with the compound fractures. 

As a cause of death afler fracture of the long bones. Professor Czorny, of Frei burg, has 
pro,·ed in an able pap<>r ('Berliner Klinische WochensC'hrift,' Nos. 44 and 4.1), that" fat 
embolism" is to be taken into account; the ttuid fat of the bones bt!ing taken up by the 
vein~ and carried to the central organs-brain, lungs, and kidneys, &c.-and thus causing 
death. This result, he states, is a common cause of death when a bone is much fissured 
and the cnncellou~ tissue laid open as in the V·shape<l fracture of' the tibia, and more par
ticularly when this is compound. Be does not inform us how this accident can be 
avoided. 

T1rnATMENT.-The principles of the treatment of fractures are very simple, though the 
practice is often very difficult. To rPstore a bone 10 its normal po.<sition, nnd ~o krep it 
there by means of surgica l nppliances, or as John Hunter cxpr('ssed it in 1787, ·'to place 
the parts in a proper position by art, that id, a~ near their natural positiou as I ossible and 
keep them so," are simple rules to be observed, but to carry them out of'ten dl'mands the 
hight!st smgical skill and ingt!nuity; and yet the whole treatment of fractures is really 
comprised in these two indications. . . . 

Jn examininfT a fracture, the greatest care is requisite, and only sufficient mampulat1on 
should be a\lo":'cd to ascertain in the seat of the fracture, the line of its direction, and the 
tendency n fra~nwnt may ha~·c to ride in any di~ection-:this special tendency being- the 
one point to be rememLered Ill tl_ie treatment. 1 hese po1111s, mort•o\·~r, ~hould be ma le 
out nt the single examination prior to treatment; for repeated exam111at1ons whether by 
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the reRponsiblc f:ur:rcon or his n.;:;!:li~tanls arc to be con<lt.·mncd, nR they cnn only clo mischief 

~1~~~~~t~~~I ~~~~el)~~'~;~~\ h~~_'~'~:~~~d~h=~st!~n~~l~e~~~~:' t~,~~l 1:~~!~~:~~ '~~1!~~c a.:.:~~1 ?:11':1~~~~e~!~: 
a fracture is su~pcc1ed to have taken place, the surgeon or byi:.tandcr~ should do no more 
than bind th{' limb to some immO\'able apparatul"! sud1 a.s a wi"P of straw, a bundle of 
~tich, or two pieces of wood fixed by a handkerchief', till the sufferer lrns been carried 
home and placed in a position in which he is to be treated. "

0

ht.•n the lower extremity 
is tla~ affected part, the injured limb may be bound to the sound one, the latter acting as 
a i;;plint. 

111 compound fracture, the i-ame precautions are neCC!l-~nry. Bleeding should be arrested 
by the application on.'r the wound of a pad or lmnclnge kept in position by means of pres. 
sure and the cJc,·ntion of the limb, while in more sernre cases the tourniquet or some local 
pressme over 1he main artery may be called for. 

1f these precaurions arc not observed on the field, many Ji,·cs are lost from hemorrhage, 
simple fraclures are turned into compound, while compound frnctu 1·es are marle worse. 

When a pntient is plnced in bed where he is to be treated, the fracture ought to be 
manipula.ted, and its position, nature, and peculiar tendency made out, and when made 
out to lie "set," or put up, at once. The only exception to this rule is, wht-n time has 
been allowed to pass before trt'atmcnt is commenced, and much ccdema or swelling of the 
injured. extremity exists, thf'n it is better to fix the injured limb mised upon a pillow with 
a long sand bag on either side to net as a splint, and possil.Jly a third rouml the foot, the 
pillow and sidt> sand bags being firmly bound together by a strip of bantla;:w and the whole 
forming an immovable apparatus. 1\lr. Aston Key, indeed, was so fond of this mode of 
putting up fraclurc" of' the leg that in my" dres;:er" <lap it Wai the u~ual mode of 
treating them all tlirough their courl'=e, that is, for the first mon1h or five weeks, till they 
coulcl be put up in some starch or other immornblc apparatus, and the patient allowed to 
get up. The method i~ comfortnble and satisfactory to thf' patient, but it wants closer 
attention on the part of the surgeon than can often be given. 

In" setting" a fractme :some care is needed, and the oppo$ite and corresponding limb 
should always be before the surg-eon as a guide. Inquiries should also be made as to the 
condition of the limb before the accident, whether iL was df'f'ormcd or shorten~d from any 
previous fracture or disf•ase, congenital or otherwise, for I ha,·e known an injured leg to 
have been likewise ,-iolently and unnecessarily manipulated to restore a supposed fractured 
bone to a position thn.t it could not be made to assume on account of some natural defor
mity, and likewil'e a fractured thigh subjected to like rough treatment tu bring it down to 
the le\"e l of its fellow, when an irremediable sliorLcning existed from a former fracture. 

In extending t~ broken limb to restore the bones to their normul position, the upper por. 
tion should be lirmly heltl by an assistant-to makP. counte1·-extension-and the muscles 
attache(l to it relaxerl by placing the limb in a slightly flexed position; a second assistant 
or the ~urgcon may then ext<.·n<l the fractured end, while tht' latter gently manipulates the 
fracture to make out its point~ . The extension should be steady and free from all jerks 
and violent mon:ment, p;(•ntlt• lateral, rotatory, or other monments being given as required 
to restore the di~placc<l portion of 1.Jo1u~: the pressure of the thumb or finger being freely 
used to bring about an accurate coaptation or settling of the fragments; for the surgeon 
must remember lhat mu,:cular contraction is better o,·ercome by continued extension than 
by temporary forC'e, and that for the treatment of fractures generally, moderate extem•ion 
continuously applied is pr<:forable to forcible extension in any of its forms. The inhala
tion of chloroform at times is a valuable aid in the reduction of a fracture. 

If', when the fractured bones have been reduced. muscular spasm is 1-\0 se,•ere as to render 
it impo::siblc to keep them in sit«. 1 a condition which is not uncommon in fracture of the 
leg, the tendon of' !he ofH.>nding muscle may be dividt!d. ln otherwise intractable fracture 
of' the leg, there is 110 operation of greater value and attended with less evi l than the 

~~;~1:i~1111e of~·r!!1 ~h~~~c~~. :~~ :.1icllli~~.'s. In a general wa.v, however, the muscular spasm ceases 

'Vhen the fracture has been reduced, nnd by manipulation coaptntccl or "set," splints 
01· other mechanical appliances are neces~ary to keep the bones in their normal position, 
and the simpler the!'e applianct:f;. are the better, so long as they fulfil their purpose. These 
splint~ !'hould ahrny::. be wtll padded, and 1he pads so adjusted as to fit into the inequali. 
tiel' of the limb, and protect it from any local pressure. They should be firmly and 
immo\'ahly fixed to the limb by inelastic straps or bandages nnd thr seat or fracture, as a 
rule, 1'hould be ll•ft expo.~cd for the surgeon's examination, in order that the fracture may 
be re-adjusted if displacement take place. To cover up a broken bone by bandages or 
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spl ints is a mistnke. The position of the bone during the progress of rf'pair. should be 
always open to view, the forme r pmctice being based on liopc, the latter on certainty. 
l )ott's rule, thM the splints should include the joint alw'c as well as below the fracture is 
sound, though it <·nnnot a lways h<· fo llowed. Emry joint, howe,•cr, should be fixed when 
by its actiou the brokt·n bone is rendered mo,·able. 

" 'hen one bone is broken in a limb where double hones exist, the second acts as a 
splint and keeps up exten~ion. e nder these circum~tanccs a simpler apparn.rn.; is required 
to keep the fractured bone quiet and restrain the act ion of 1 he muscles that morn it than 
under other circumstanc<'s. 

Extension is a valuable and necessary adjunct to othC'r treatment, a.nd should be kept 
up by means of weight~, pulleys, or ~nch other applia.ntcs a~ the inf!,'ennity of the surgeon 
may suggest. TIH'sc mean'.5, howe\·cr, wilJ be described in the trc:i\Lment of special frac
tures. 

After th<' sett ing of the fracture, the C$sential point to be obsen·cd in its treatment is, 

~:~~ :>~~~~~Jsi~i:J. 1~~·p:~~11~ t~ 1~~~1~:~rb~~~~~1:~ 11t~~t::c~~ct~~1111~si1f::s n~:!~~;~~:~:~0it~b;~l~:t~~~1it~~~;ing 
The treatment of' compound .lract1tres is similar to 1 liat of simple, plus that of the 

wound with its complicn.t iom; and the broken fragments or projecting portions of bone, 
u but rest of' the bone i~ the great object we ha,·e to a im at."-John Hun ter, 1787. 

ob~~:~~! :~u~l~~,-~~a1~~;~: ~~~i~~~ t~::~~l
1

1e i~ol~~ 1~a~~1~~·c \\;~~ 1~~~r~ 1~ nJ:,1~~~:~' 1 :~;~\t fr~~1;~e:~~~:~ 
broken bone mu~t be tak<'n away, projecting portion~ exci,.cd, and the bone reJuced, the 
wound being enlarged when necessary to facilitate this aCli the injured parts, too, ougltt 
to be thoroughly clean~ed and all wounded vessels twisted or ligatured; the bones shou\11 
then be tixe<l immornbly by means of splint!", intcrruptt:d 8plints being ofrt::n required. 
1\'hen the wound is not \"Cry extensive, it should be ~ealed by means of' a piece of lint 
saturated with blood, or, what is better, thP compound tinC'lurc of hf'nzoin . If the carbo
lic-acid drt::~sing is employed, the wound should be well washed with a weak solution of 
one part in a hundred, :ind dressed under the spray. Tl1c wound should be interfered 
with as little as poi;:~ibll', since now, as wl1en the following words were uttert!d: "The 
great mi~chief and bad success arising in the treatment of compound fractures is the 
dressing them C\'ery day and applying fresh poultices which nece:;i;:arily move the ends of 
the bones. The limb 1/possible should never be mot:ed."-.John 1lun ter,1\IS. Leet., 1787. 

'Yhen the soft parts are much crushed, and the large vessels and nerves injured, ampu
tation may be ca lled fo r , more particularl y in old subject!'l . 

Jn compound fractures "scarf'ely any amount or form of fractu red bone a lone," writes 
Skcy (' Operati,·e 8urg.'), "would j ustify the immediate resort lo the knife if taken singly, 
even supposing the bone fractured ex tensi\·ely into a large joint; for in such a case, 
although anchy losis of the joint would probably occu r, it wou ld prove a l e~ser e\·il than 
that of amputation . Supcradded to a compou nd or comminuted fmctu re of bone, the 
injury may be rendered yet more serious by extensive latcration of the muscles. In con
sid€'ring this latte r condition much will depend on the kind of laceration, whether the 
muscles are merf'ly cut asunder, or whether contused or torn, and whether this injury 
i1woh·es a few only or the majority of the muscles of the limb. .Again, we must examine 
with great care the condition of the vessels. l s the main trunk whole? we might ask, in 
the suppo~ecl ca~e of' fracture of the thigh; or in that of the leg, is the posterior tibial 
artery torn? l s the limb colder than its follow, or is the temperature con:o>iderably lower 
than the rest of the Locly? If so, probably one or more arteries are di,,ided . What is 
the condition of the nerves? Does sensibi lity extend to the toes? If not, probably the 
nene is divided also. If the e\·idence of the integrity of both artery aud nen·e fail, and 
th r. sinking templ'!'alurc of the limb and the loss of sens ibility continue to increase, we 
li :wc no alterrmti\·e but amputation." 

I f' a doubt ex ist in the mind of the su rgeon on the necC'ssity of hnmediate amputation, 
he !'hould wait, unle!'S the patient be old, in which case let him act prom ptly. 

ra~!~ft~1:u~~~~~~1e~l l~~~~~~~~~1~ r~~q ~~~~~i 1~ 1~;c~:t~ 1 
t ~i1~e%~~~11,~it~se~~:~~ ~:i~:~: t;:~~~~:~o~; 

the joint it~l'if sho11 ltl be plncecl at t.he most useful angle, a1ul so fixed. 
Compound fractures into joints generally demand excision or amputation. ln 

~~!:~;:E:~:~~~2:
1

211::.:~~,1~%~~~",'.::f3:~f:'.~,f,~:~~~~:~·'.'.~, ~~h:.~::E:~:~'~:~~~~j~~~~ 
tation at once a necc:ssity, and if the age and general eoncl1t1on of the patient JUStdy 
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an attempt to save the limb; but these points will again have to be considered among the 
sp<'cial fractures. l n :zunshot wounds these views are now generally entertained. 

The fracture bed.-The best is, without doubt, a good horsehair mattress placed 
on a bcd:slead with n firm bottom; but where this does not exist, a bonrcl beneath the 
mattress is a good substitute. A canrns bottom, howt>Yer tightly corded, always yields, 
and a foather or ordinary spring bed is not to be sanctioned. The woven wire mattress 
is excellent. 

The sheet co\·ering the bed should be stretched and kept smooth several times daily so 
that no" ruck" takes place, bed.sores being more frequently caused by such than by pres. 
sure. ln fracture of 1he lower extremity the head of the pa1ient should not be raised too 
hiµ-h, the use of one sma11 pillow being ample. 

Splints madtl of wood, iron, felt, or perforated zinc may be employed, and the different 
forms will bC' giYen when the special fractures are consillC'red. As a rule, the simpler in 
construction they arc.• the better; and bf'fore adapting one to the broken limb it is well to 
fit it to the souncl. The splints should invariably be quite clean. 

Pads.-All splints shoulJ be well padded ancl their edges carefully protected. The 
patls should couseqmmtly be well fitted, broad, and overlapping the sides. The best mate
rials for these arc tow or fine oakum, cotton, or sheep's wool, or, strips of thick flannel 
inclosed in a casing of' soft linen or lint. The pads should be first fixed to the splint by 
tapes, or, by what is better, some pieces of strapping. 

Besides wooden and iron splints, what rhe French called the "immovable apparatus" 
for fractures is a very f'iworite one, and the material employed may be left to the fancy or 
com·cnience of the surgeon. 

Jn fractures of such single bones as the fibula or tibia where no displacement exists, 
tht!ir primary treatment Ly some immovable apparatus is ,·ery valuable, the limb being 
either put up at once before swelling has appeared, or ns soon as the swelling, &c., has 
subsided. In other cases it is expedient to employ it for at least ten or fourteen days, 
until swelling has gone and a certain amount of repair taken place. In the fracture of 
Jong bones such as the ftmur, it it better to postpone its application till union is complete. 
Some excellent surgeons, and among them Erichsen, employ the immovable apparatus 
from the \'ery first. The mode of its application is as follows :-In all cases the limb 
should be clC'ansed and carefully dried, the bone itself being well protected by cotton-wool 
or a flannel bandage. The bandage, with the stitft:ming material, is then to "be prepared, 
and should be put on as smooLhly as possible, 110 more "turns" being employed than are 
absolutely necessary. 

Splints of gutta percha, millboard, leather, Cocking's poroplastic. or hatter's felt, or 
perforawd zinc, mny be employed as additional supports when complete immobility is 
demanded. The fir:;:t five materials, after having been cut to pattern, should beforehand 
be well softened by immersion in hot water or hot air and then moulded to the limb; the 
zinc should be carefully cut to fit it and well adjusted. These splints should be applied 
ovl!r the cotton-wool or flannel bandage, and the prepared bandage then bound round. 
'\"hen starch is used (Seutin's bandage) it should be exterior, two or three conts being 
employed. The same may be said when the white of eg,q or de:rtrine is employed. -n·1ien 
gum and chalk arf' u~ed, the same mode ought to be followed, the mixture consisting of 
equal pnrt~ of finely powdered gum and chalk made into the consistence of thick paste by 
1he addition of boiling water gradually stirred into it. This bandage is more solid than 
the starch. 

1\Ir. De l\Iorgan prefer~ the glue bandage; the best French glue, after having been 
soaked in cold water and melted in a glue pot, being applied like the starch; the addition 
or about onc-fif'tli o~· the ~u.lk of the solution of methylated spirit hustens the drying. 

When plaster o.f Pans 1s employed, the bandage should be of some loose texture and 
that made of book muslin or crinoline is probably the be:;t. It 8hould be prepared before
Jiand by rubbing w~ll fresh dry powder.into its texture, and ma.de ready for use by being 
thoroughly wetted Ill a I.Jowl of water for two or three minutes; some additional plaster 
being rubbed wit Ii water into the bant.lage a:s it is unrolled to SlreniYthen the whole. 

'\' hen the surfo.ec i!l- extensive the setting of the pla8ter may be delayed by the addition 
of a little size or stale beer to the water with which it is mixed, while salt and the use of 
warm wntcr i1wreasl' tlw rapidity with which the plaster sel8. 

e,.:~h: e<~~i,!~1~~\·~,::~nt;:~ 1~~1~~~i~:t~~1~li:~l ~~i~ll'~~:~~~~;i;p~~~~ing of flour, paste, gum, or 

In the ap1w1Hlix lo the 'Army Medical Rermrt' for 1869, l\Ir. l\Ioffitt describes the 
Ba\'arian mode of putting up a fracture in an immovable apparatus, a mode which desenes 
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~~s~a~~~~ I~~·~~~(~;. ~·11 ~~:~:~i~: 1~~:1 ~tn~8 .str~n1~~;ere~c:,~~1~ei1~d ";~,11 b:i~~g1~fi1i11;)Te,g~~: ~~1 ~'\J~!~f ~~ 

~~~fa:u;~,i~£:;:;;,'.·:~fi.'r~i~:~~:~0cif,i~~~j~i:5:~~~l!i~'.~!~~o~:~•:::~~~~~~~~~i~si:~:~~~~ 
~~~~~~~i~:~ ;i=~~~tot~~~1 ~n~~~~~ ~'~~~~~~ cui~·J1~~:; ~~1~~g\~t:~i~~la~~1 'i:.:t~~~hf:~o!;:~~~:Je~,:~ 
the patella to three inches bdow the heel, and, in breadth about six inclies more than 1he 

;1~1~c~~11~·~1~~ni~e f ::~I~~~ ~~~11:~,d 71i~s l~~.allQ~: I~~ :1~1:sees ~~e~~~e~~:1~u~~rn~~vo~~ ~ll~~-~~c~1~~~~1~" ~~~: 
its centre corresponding with the centre 
of the calf; aud its two flaps brought F10. 479. 
tightly together over the skin (Fig. 479), 
where they should be firmly stitched to
gether) the stitcl1es being inserted close 
to the bone. The stitching must be be
gun at the upper part, carried down to 
the hollow of the instep, and then fi.lst
enrd on: lhwing arriYecl at this point, 
the next thing is to see that the foot is at 
a right angle with the leg; if left. alone 
it will probably be at a \·ery obtuse angle, Bavarian or immoullle •plint. 
and considerable force is sometimes neces- A. Fir~t layer ur fiaunel applied to limb. e. Second layer 
!'ary to bring the toes up, which must be abouL to be 11.pplled. 

done now or not at all. The stitching 
must next be begun on the sole of the foot, commencing at the toes an<l proceeding towards 
the heel, the flannel being tightly dragged clown wards. 

The stitching along the sole of the foot being completed, the remaining piece along the 
dorsum of the foot may next be stitched, and after thi:s there can be i10 foar of the foot 
changing its position. 

The limb will now be tightly encased in a layer of flannel, the edges of which are lying 
in adaptation in front of the leg. Tbe flannel along the sole of' the foot to within nn inch 
of the stitches should next be cut off and the edges turned back. At present the super
fluous flannel along the front of the leg and dorsum of the foot should not be interfored 
with, but the limb slung up to the cradle by three or four pieces of bandage, pinned or 
stitched to the itdapted edges of flannel in front of the leg (Fig. 470). This will have the 
effect of strelt'hing the flannel and making it more closely adapt il~elf to the shape of the 
calf, ankle-joint, &c., and allow the gum and chalk to be easi ly applied. The next thing 
is, to make a thick paste of the gum and chalk the consistence of honey by stirring them 
together in a basin, wliit'h should be spread thickly O\' Cr the surface of the flannel with a 
brush, or rubbed in with the palm of the hand, care being iaken that it enter all the little 
inequalities of the flannel. lfaving done this, apply the outer layer of fl:i.nnel, placing it 
just as the fir:;t was placed, with its centre eorrc~ponding with the nwdinn line of the calf, 
folding its edges clo:"ely around the leg. and bringing them up together in front over the 
edges of the previous layer. Keep them rtl:-o in position in front by about lmlf a dozen 
stitches put through n.t interrnls down the leg close to the shin. Along the sole of the 
foot this layer of Hannel may at once be neatly finished off by rnrning in the edges and 
joining by stitches. The whole should now be left suspended to the cradle for about 
twenly-four hours to dry, at the encl of which time it may be taken down, and the spliut 
rcmon::d from the leg by cutting up the stitchet" along the front of 1l1e leg aud dorsum of 
the foot with a pair of scissors, aided by forcibly separating tlie adjacent edges of flannel. 

It now only remains to trim up the splint by cutting off the snpcrfiuous edgt·s, binding 
them with strips of leather mnde adhesive by being spread with resin pla~teri and ins...-rting 
eyelet-holes at equnl distances all down, so as to lace the splint up the front (Fig. 479 A). 

If the splint i.s required for a knee.:Joi'nl, some modifications of the above plan is neces
sary. It will not do to suspend the limb to a. era.die by the edges of the flannel as in the 
previous case, but the patient should be seated in a chair before a fire, with the lwel rest
ing on another chair. Then the first Jaycr of flannel should be tigh!ly applied, its edges 

~~i;!,~~~i~,~~·~11'.1i~:~:~~c~~:~~Z'~~~~~~;'.1~~ti~~~i:~e£~~
1

. 0~
1

~1~:'.~;~:~~~i;~;::~,;~~~,:;;':~~~:f-
tened in front by a fow stitches, and the whole allowed lo dry. " "hen quite dry the arlja-
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cent edgei:; of flannel may be forcibly separated nnd the stitches divided with scissors. 
La~tly, thr supertluou~ edges may be cut off, two semilunar pieces cut out for the patella, 
the margins bound with leather aud eyelet-hole!ii inet:rtcd for lacing up in front. To apply 
the i:-plint to the hip-joint, it is nece~~a.ry that the fir~I layer of flannel should surround 
the peh-is as high as the rrests of the ilium, and also the affected thigh. It should then 
he stitched along the outer side in one continuous ::ieam and the superfluous edges allowed 
to r(:lnn.in in appo~ition. The gum-and-chalk paste must then be applied, some dilficulty 
being probnhly experienced in applying it owr the imcrum, but the patient must be rolled 
first to one side and then to the other. ''Vhile this is being done the second lay~r of 
flannel tl.hould be lying underneath, so as to protect the bed, which may then be adapted 
and fastened closely by a few stitches, along the line of the previous sutures. V{lien the 
whole is dry, it may or may not be found neccs~ary to rip it up and insert eyclet-lioles. 
If the splint fit closely without causing any undue pressure, the edges may be cut off close, 
and the whole allowed to remain as it is, but for lhe ~ake of clcu.nliness, especially in chil
dren, it is geucrally better to cut up the stitches along the outer side, bind the edges with 
leather and luce it up, 80 as 10 allow the splint to be removed as often as requi:-ite. 

'Vhcn extra stiffoess is required in any of these splints, the inner su1fnce of the second 
layer of flannel m~1y be covered witli the chalk pa~te before it is applied, some strips of 
tin, or a piece of gutta-percha which has been moulded to the part, should be introduced 
between the two layers of Aannel. 1 

Jn cases of compound fracture, an opening suitable to the wound may easily be made. 
Thi~ splint is as good for joint cases as for those of fracture, indeed it is by far the best 
immovable apparo.tus we possess. 

l\Ir. 11yde, of l\Iortimer Street, has introduced a "lenthcr-felt splint" of great value, 
which is readily applied. is light and strong, and rarely requires to be used with starch. 
Cocking's poroplastic splint answers the !'ame purpose, the splint becoming soft on immer
sion in hot air or water, and hard again within a f(•w minutes of its remo\'al. If, when 
moulded, it fails to fit exactly, it can be softened locally by the application of a hot-water 
sponge. 

l\Ir. L. Tait ('Med. Times,' 1865) has suggested the use of paraffin for the same pur
pose, the meltf'cl paraffin bein~ kept liquid by the immersion of the bowl containing it in 
hot water, the bandage a~ it is being applied, being made to pa~s through the liquid paraffin 
melting at 105° to 120° F. Two or more coats of parallin may be painted over tlie 
whole. 

Tile liquid glass, silicate of potash, may also be used, the solution being painted onr 
the bandage with a brush. I have used it and like it, but not so much as the splint I 
haYe descrilJed. 

By way of caution it should be stated that all starch, chalk, nnd plaster.of-Paris splints 
contract on drying, and from sucl1 contractions I ha\•e known harm, and even gangrene 
to follow. To guard againsl this contingency when bandages are used, cotton-wool should 
be applied freely nround the limb; although in the Bavarian splint this precaution is not 
called for. 

On this account, the practice of using these splints, as a primary application in the 
treatment of fractures is dangerous; for when swelling to any extent takes place, the 
pre~sure may be most harmful. 

''rhen pain or swelling of the limb follows the application of any of these splints, they 

:~~r~~~ ~~i\~tg ~~~~::;~~~~·1~din~~:d:~:~ef~1~;~~e~l~~ J~.~~,'. 1:~lc~~-~~~e~~~s;:r;ar~~:r~:~:;s 6:1~J 
buckle::; nrny be employed. 

Repair of fractures.-In chilclren broken bones repair rapidly, four weeks being 

~~~t:~l~)e 1 :~~=d~t tl~e~:!1i~·leg~~~c:~~ ~o~: l~~l:~~~;d :v 1~'~;1i 1 ~h~ 1 b~·~~e~1g:~~,d~e~r"~~e:to~re:1~~= 
placed and kept in por~ition than wlicn they are apart or not kept a.t perfect rest. When 
bones are maintained accurately in position or are impacted, direct union ensues as in the 
soft parts, but when monment is allowed, reparuti\'e material i8 poured out around lhe 

~~·~~,~~~;;·:~~~~~~~.' :~~~111~1:;)~0:~:~11~~~~;J~~~~i~~,a~:~~~s~1~: ~~~e:n~~e;~~ii~~11c~il1~st~~:~~~:; 
by n~e:ms of the per~ianent callus ... The best repair of a fracture is the direct, and when 
pro.ns1om~l .rallus exists some mob1~1ty of the b~·oken bone has been allowed, to a certainty. 
Tl11s add1l10n to our knowledge is due to Sir J. l'aget, for until his day, a pro\'isional 

1 I am indPbted to a vnlued pupil, Mr. W. ll. Harsant, for the above description or the splint. 
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calllls was nlwnys looked upon as a necessary means for the repair of e,·cry fracture. 1'""e 
now know it is only present when mobility of the frngmcnts interf'erc:s with direct repair, 
and, in proportion to the nmount of provisional callu~, may the extent of mobility be 
estimated. 

When n bone is broken, blood is effused, the amount depending upon the degree of 
injury to the f!oft part:; and the amount of comminution of the bone; it is exct>ptional to 
find blood between the brokf.n bo1ws. In simple fracture the perio:;tcum may be only torn 
across; in the comminute<l it is more extensively injured, while in incomplete fractures it 
is probnbly nlwnys entire. 

After n simple fracture some slight inflammatory exudation may be poured out around 
the broken bone, whicl1 in heallliy subjects is very limited and unatlended by any consti 
tutional symptoms. In more complicated cases or in cachectic subjec1s, the effusion may 
be extensive, and conf'.titutional symptoms with febrile disturbaiice severe. Under frwor
able conditions, this inflammntory material will be absorbed with the effused blood. The 
true reparali\·e matt:rial is poured out about the sixth 01· ninth day, and 1 wl1en no dil'placc
ment exists, it will be ~H'used only between the ends of the broken bones; when, however, 
the bones are comminutcd it will be more diffose<l. When they are misplaced, it "iJI be 
1>till less defined, and when the periosteum is much separated or torn, it will be poured out 
around the bone~ as a pro\'isiona.l callus. The true rcparnti rn products are chiefly poured 
out by the periosteum and endosteum, though the soft parts around at times add their 
quota. Jn the flat bones, the ossification of this reparative material ha.s :\preliminary 
fibrous tissue stnge, and in the long after the blood has been ab:wrbecl, the cell infiltration 
pa!lses on to the formation of connecti,·e tissue or neoplasm which subsequently ossifies. in 
rare cases passing through the stage of fibro-cartilagc . Jn children, it j,i probable that the 
carlilaginous srage always precedes the osseous, whii(' in aclults, the bone is pourt~d out at 
0"Q;s~~~~~~~1\5 !~~:~~~~~ i;~1\:;~~\~h~l~ea~:;;~~~a~a61i,:~i~~~~):~~·it;1g tf~:~t'~~~:~eal or in both-

thef"e points being grt•atly determined by the relative posilion of tlic broken ends of the 
~haft of the bone and the comminution of the fragments ; great displacement and separa
tion of the fragmenls being bridge(l over or cemented together by irregular masses of con
m~cting bone tis::;ue. 

When immobility of the broken boues has not been maintained, the bone cement or 
provisional callus will be \·ery extensive. In the ribs where it is impossible to prHcnt 
movement, the re is always some ensheathinp; callus; indeed, Dupnytren's ring of proYi
sional callus is constant. In the clavicle also it is common. 1n other bones, it will ntry 
with the amount ofmornment that has been allowed in ilieir treatment. \\' hen the 1110,·e
ment is very gn~nt, the process of o:Ssifica.1ion will not go on kindly, and ligamPntous or 
fibrous union will remain, ~iving ri se to an ununited fraclure, and occasionnlly a false 
joint is formed. (A splendid example of this is reprcH·nteli in Fig. 480.) The rapidity 
with which ossification or true bony union is obtained in frnc1ure depends much on the 
dC'~ree of' immobility insured to the broken bones and tile constitutional power of the 
patient. 

TIH• period in which the se,·eral part~ of the rPparative proce~s are usually completed 
nflcr fractures of adult hunrnn bones are reckoned 1hus according to Paget :-To the second 
or third day after the injury, inflammation in and about the parts; thence to the eighth 
or tenlh seeming inaction, with subsidence of inflamm11tion; thence, to about the twl-'ntieil1, 
produclion of the repnmlive material, and it R gradual development lo its fibrous or carti -

~~~~o~~~r~~~~~i~:~·~;,t~h~;:c~fi·~~:·~-t~l ~:~~~~~:~l~~~~~'l~~~t~' ;.~~~lr~f o::r~l~~el::~:~~~ ::.~:~~~: ~! 
probably rarely cc•mpleted beforp the ninth or tenth week. 

In open or compound fractures, repair goes on nry much in the samr way as 
in simple, and when they are m:.\d1;- simple by sealin~ the wountl, preci:--cly in the same 
way. " rhc n the wound is left open and suppuration takeR place in the soft parts around 
the broken fragmt>n1s, repair goe!-1 on through granulation, the granul:Hion tissue subse
quently ossif)'ing nnd pa.!"1Sing into bone-cells; the process of repnil' under these circum
stances being more gradual lhan where the repamtiYc material is poured out between the 
broken hones, and goes on directly to ossify. 

At times nfler a simple fracture, but more commonly ~fter a compo~nd, the fract~1re_1l 
bone inflames, and, as a result, the broken fragments die wholly or 111 part, repair is 
retarded and cnnnot be prrformed until the necrosed bone has been cast off or ren~o,·ed. 
In comminuted compound fracture, this result is more common than in less comphcnte<l 
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ca!':es. In guni:;}rnt injuries of bones this comminution of the bone is the cliicf point of 
difference between them. and other compound fowtures. 

Compound fractures, as a rule, require for their repair thr<'e or four times the period 
required in .!limplc. 

Ununited fractures are met with, when, from any loc:tl or general cause, ossific 
union is drlayed or does not take place between the broken ends of tile bones, and in by 
fo.r the bulk of cases, this is the result of a want of' that complete rest and quiet which is 
so es:-<entinl for the ossific union of a broken bone. \Yhen the ends of the broken bone are 
kept asunder, ossific union is likewise sure to be rt'lardell or prevented, and also wlien any 
rnu .... cle or fascia is placed between the broken fra:rments. Jn feeble cachectic and syphi
litic subjects the same want of repair may lihwis(' be met with. 

Failures in the reparative process depend therefore on some failure in the general power 
of the patient, wnnt of care in the lot:al tnmtment of' the case, or on some local cause. 
The union, however, is, as a. rule, simply delayed. 

llamilton calculates that such delayed union occurs once in 500 case~, but th is average 
I belie\'c to be too high. It is chiefly found, according to Norris ('Amer. Journ. of l\Ie<l . 
Sciences,' 18-12), in the thigh, leg, arm, forearm, nncl lower jmv. I lul\'C seen it, how
ever, i11 the cladcle ancl in the ribs, and cases are reconlc<l in which it was met with in 
!lire.pine. 

Jn 1he mnjority of ca~es, the union of the broken bo1ws is by fibrous tissue which has 
failc<l to o~~if)'. Jn Prep. 111080, Guy's l\Iui'ieum, this condition is wdl exempliffod, the 

ends of the bone bt!ing pointed nnd firmly joined by liga-
Fio . 480. mentous tissue. The length of this tissue varies in dif

ferent cases. In exceptional instances, the ends of the 
hone are rounded and inclo::iecl hy a. strong capsular liga
ment, and tlrn:; a false joint is formed, which i:i well ex
emplified in a spt•cimen of fracture of the forearm (Guy's 
l\luseum, 111910), but still Letter in that of the humerus 
(Prep. 111 OM), (Fig. 480) in which the ends of the bone 
are t-tuddecl with fibro-cartilnge, and complete movement 
existed. 

Jn more rare cases there is a total absence of all un iting 
medium. 

T1n:AT:u1<::-.-T.-Rcgarding a large majority of cases of 
ununited fracture, as examples of delayed union, due to 
a want of that absolute immobility of the fractured limb 
which is so essential for its repair, the most essential point 

Prep. 1110'•, Oay'e Mue. to be observed in treatment is, the application of an 
absolutely inunoYnble apparatus, which may be found in 

one of the forms of splint described as immornUlc. such as that of stnrch, egg and Aour, 
chalk, plaster of Paris, or liquid glass, with gutta-percha, mill board, zinc, or felt; the 
joints aboYe and below the broken bone being included in the apparatus, while tonic con
stitutional treatment is at the same time obsernd. 

"'hen the limb is thus firmly fixed, rest and the non-use of the limb is scarcely neces
sary; indeed, under certain circumstances, the moderate u;o;e of the limb seems to be bene-

r:~~:l~i~n:IEl:~:~r::~ll~~:~::::i;:;i:~:~r:~~~o~!:~i,'.1:),~,~:~l::f,:;;~s;~~~:.~i~:~:::•~J;~:.11:~~~~'. 
~~~tti:i~1~:·we~eh~l:·~1~e~1~1~f;~~~s:e:h~f f~1::~t1L~;c~vl~i~1~1e~,.~~!~g 1~~~1~ 1~:.:~,:·;~~~~ ~:~~~7'1,:~1 s~ll~~~~: 
&c." (l\IS. Lt·c~.). ~\'hen .these m1·ans foil, the ends of' the hone may be well rubbed 
together to ex~1.tc act~on _ hefo.re the re-iipplication of splints, or suhcutnneously $Cored with 
a ten_otomy knife, wh1.le rn still older cas~s tl~e bones may he fa~tcnccl togetl1er by means 
of. wire HutnrPs: o~ drilled and secure<! with. tYory pegA, the credit of this !:mer suggestion 
~erng du~ to D.1eflenbach . Dr. Phys1ck, ot Philadelphia, years ago (180-1) suggested the 
Jntroduct1on of a seton between the ends or the broken IJones, and Norris reports that 
g~od Jo>uccess has ~ollowed .the practic~, 54 out of 7"2 cases being successful. The object 
ot the treatment is to excite local action b<>tween the frn:?ments, and when this is secured, 
the t:cton may be remornd. 'Yith the ~nme ,·iew l\lalgaignc intl'ociucecl ncupunc!Ure 
needles hern:~en the Lon~..,, and ::Hiller nnli )1. Blandin sulJcutaneously scraped wilh a 
tenotomy knife the ends of the bones or the connective tissue. 
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Resection ha.~ also been prnctised, and, according to Norris, with succe~s in thirty-

~~1'~i~:·t~~~~r,,~::~!-~~11~1~ec~~:e~~o ~~~~~c 0~t~~!~~:; ::~::~~~~~-~ ~c:~;11:::~~~1~,'r,~11: 1~1~!1~~11(;~ 0;/Y1~: 
fragment~ heing far apart, nnd the condition of the liml> such as to render some ri:::.k justi
fiable to gain tlic dl'5ired end. I hn,·c p('rf'ormt.'d this operation for ununited fracture~ of 
tli e tCmur and hunwru~ with excellent result:-1. 

Dr. II. J. Hig1•low, of lfan·anl, has, howc,·er, met. with com;iclerablc succc~s in detach
ing- the perio~teum for ahout half an inch from the extremities of tilt• affetled bone with 
the muscle:', taking off the ends of the bone:-; and securing: the rc:;<'etecl portions together 
by slrong wire pasi::ecl through half the thicknt•ss of the shaft of C'itlier fragment; the 
p<.>rio;;tea l flaps may also Le united by surn res. The limh should then be fixed on a splint. 
The wire can be lef't. in place without fear from two to six month~. li e cu rNI '''n out of 
clen•n co~es where thi8 operation was performed. ('Anu.::rican Journ. of' :Med. Sciences,' 
ltiGI.) 

It occa~ionally ha.p1wn ~ that a frn.cture which had united becomes <lisunitecl af'tcr fe\·er, 
scuny, or other cnfoebling- cause, and l ha,·e had oue Hry marked Ca.':iC of tliis in the 
person or a young lady who had li t:r thigh frncturc<l abroad1 and sub.·wqucntly became the 
subjL·ct of tropil'al fon•r. ]n her case, although the bond of union completely g:~\'C way, she 
su b,;cqul•ntly obtai ned a firm limb by means of local immobility and congtitut ional tonics. 
Thl•,;c c:1.,.es ought to be ela~~ed with others in which tlic cicat ri c<·s of burns or old ulcers 
break down under some enfeebling influence, aml heal und<•r toni<· and gent'rul hygitmic 
treatment. ]n the treatment of' all the~e Ca!:ies time OU;!:ht not to be c6timatetl. too clo::<tly. 

The deformities tlwtfollow b(ld/g unitedfraclurf's require at times :surgical treatment, 
and, when the surgeon is com;ultecl during the first few weeks of the case, chloroform 
should be given and the bone re-fractured and set iu good po.;;i-
tion-it being quite ju.s1ifiablc to employ con.sideraiJle force io Fw. -181. 
nnain this en<l. 1n young subject.:" , this re-fracture is rarl'ly 
atlt>nded with clifHeulty, while in the adul! 1 some is usually 
foun<l. o;:stcrlen and Skcy were srrong achocn.1es for this prac
tice, the former h:n·ing employed it up to tlie twenty-fourth week, 
an<l the latter on a Uoy, <Cl- l J, thirteen months after the 
f'racture. 

"\\'hen the bone has united too firmly to permit of re-fracture, 
it should Le cliYidcd by a subcutaneous sect ion, or by Mme 
cutting operation. K ey did Ibis latte r operation in the lc'g'i in 
1~3D ('Guy's IIosp. Rep.,' series i. iv), and Lister more 1·eccn1ly 
Jias done the bamc (' Brit. i'\led. Journ., 1 1868). The su bcuta
neous sretion should Le performed in a simi lar wa_v to thnt 
adopted by W. Adnms in dividing the neck of the Lhigh-Uonc 
with a saw or chisel. 

These opcrntions, li O\\'C\'Cr, are only to be undertaken when 

th~ ~0~f1~ d~!~~·~:~~f~ti: ~::e~~-~~~;;ttl~~kli~~c~1~~~~ss~f infancy, if the llyper;;i~;i;r::t:;e.grcen-
bonc he not straightened, Rtrange deformities ensue. ]n the 
case depicted in Fig. 181, such a result was to be ~cen, tl1c bent tibia and fihula having 
been much thickened by the deposition of bone in the concavity of the :.1.rch, the bone 
measuring across its centre six inches. It was taken from a. girl, twelrn years old. 

SPECIAL FRACTURES.-FRACTURES OF THE UPPER EXTREMITY. 

Fradures of tlic cranium and spinal column harn already received attent ion ; those of 
the lower jaw have been described in page 397, :uid those of the nose and sternum in 
chap1er x'·ii. 

Fracture of the clavicle is generally the result of indirect violence sucl1 as a fa.ll 
upon tbo shou ldrr, and when of direct it is usually compound or commiuutc<l. Ilamilton 

~~~:~~,:~:,' ii~~2::.~ ~i.:~~~~:~~,~·;~~· ~;!~':'.~;;. :;,~.~~: :~: :~~~~i..,'.;~::::.~:,"·I'~E~i;.~:~~~~,;~,fa~'.:.~:~ 
~~;~~~~~~:I·:~:.;u:~~:~:·:;.~:;ii~~!·~' ir~:~~&,i~:::~~~:::[~~';:,:;r:.~r~~;~i~:u~;E.'1:~~ '~~i:~ 
the clavicle to be i{1ore fre1p1cntly broken than any other single bone, the radius standing 
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next in orcl('r1 a11ho11gh, inrluding fracture of the radin~ with the ulna, the> fracture of the 
clavi1.:lc :'tands Sl'cond. Jfalf the recorded cases occurred in children under five years 
of ag-e 

The bone, as a rnle, is broken about its centre, although fractures of either extremity 
are met with. Thr line of fracture with rare exceptions is ohlique from without inwards, 
and from before hackwarcl~: the inner fragment ha\'ing commonly a tendency to ride 
o,·er the outer, the outer falling downward~ and backward8. 

The symptoms are generally well marked . There will bC' innbility lo mo,·e the arm 
freely, with pain in the attempt, the patient supporting the arm of thl' affected side. On 
comparing the shoulders of the two sides, the joint on tile affl·ctcd will be placed lower 
and more forward than on the sound, and, at the same timr, dmwn nearer lo the mP<lian 
Jin(' of th<' body, <mm for an inch where the displacement is great. On pa«!':ing the finger 
over Ilic· broken bone i-ome depres"ion and corresponding- elevation of the broken fragments 
will be madt' out, and when the examination is made after the expiration of days with the 
cffu'iion of' much solid mat(.'rial. Crepitus can sometinws be detected, but it need not be 
looked for-this Rymplom, with the amount of' displacement, depending much upon tl1e 
line of thr fracture ftnd its situation. 

Dr. -H. Smith, of D11hliu, points out(' Treutise on Fracture,' 18.jO), how in fractures of 
the acromial encl of' the hone between the conoid and trap1•zoicl liganwnts, there is scarcely 
any disphH~l'ment of rithcr fragment; and, unrler the:'ie rircum:'itante:'i, the diagno:-;is has 
to lie made by pain produced on pressure O\·er the broken point, and the crcpitus educed 
by the movement of the bone:; in opposite direction:'i through the fing<'rs. Ile al:so shows, 
]10w in fraNure external to the trapezoid ligament, the inner fragment being drawn 
upward..;, by the trapezius mu:;cle, the displacement is great. 

Jn <"hildrcn, inr(Jmplele fractures of this bone may O<'Cur (Fig. 4iG). 
Fntctnres of thr cladcle are sometimes comminuted and compound, and occasionally 

complicated with i;ome severe injury to the vessels beneath . In the case of the late Sir 
R. Peel, the accident was followed by a pulsating blood-tumor which was supposed to 
han' been due to a rupture or lacerntion of some large n•in 1 probably the subclaxian, 
while from the SC\'('r<' pain that at1encled the injury, some of the nen·es of the brachia! 
plC'xns were believed to have been injured. J\[r. Erichsen has reconh>d ('Brit. .Med. 
Journ.,' .lune 7, 1873) a cni;e, in which the subcla.vian vein wa. .. s com1w<'s;o;cd by a fmgment 
of a l1rok1>n claviele, and in which nmputation of' tlie sltouldcr-joiut was pl'rformed on the 
sixter>nlh day, and J liave s<>en one in which a broken clavicle· was followed by arrest of 
pul~ation in the a.rtcry of the COl'rC'sponding arm. At St. Gcoq:te's I lospit:il, there is a spe
cinwn in which the end of 1he fracturC'cl bone was driven through tlie internal jugular vein . 

Fractnrt•s of both clavicle:s hrwe also been recorded. l ha,·c i;ecn this more than once 
in children. 

THEAntEN'T.-Daily C'xperience proYes that fract.uref.l of the clnxicle unite without any 
treatment, and, moreover, hy palpable deformity show:'i that where treatmrnt has been 
employet1 1 thC' union ii; neithrr perfect nor satisfactory. Da.il.r experic:ncn likewise prons, 
that in most, if not. all ca-=cs of fracture of the chwicle. the bones fall weJI into place on 
the patient a"-sumin;:t the recumbent position. In young laJies, and in others where it is 
a matter of importance to prevC'nt deformity, this rccumbt•nt po~ition in bed may be main
tained for about thrPe weeks till union ha..:; fairly 1aken plaN•; but ct.ilJren and men will 
rarely be found willing to follow such a line of treatmt'nt, and happily it is not required, 
for nearly, if not quite c<1ally good results will be .::ecurcd by imitating what takes place 
on the patient a:;;.$;umin~ lite recumbent position, viz., by fixing the lower blade of the 

~~;~!:.~:~1st~l1~~er~!~.1~~11b~;.<~;:; :o~;~ntli1:~~~l~l~·l~~c~:1~11t~1~1·~~~;.,~~1i11<~ \1:~~:~J~~~~~1.ting tl1e tilting 

The plan I have now adopted for some years is, to plaC'e a. pad O\'er the blade of the 
scapula below its $;pi1u', and to bind the bone firmly to the thorax by menns of broad 
strips of Rlr:tpping obliquely encircling half the chest. from the Rpinc to the sternum, at the 

~~~1~1\~:~:it~11~11i1~1~~1i11;~ .• tl1\:~~i:c~:\'n~1·1~~!:111~dslii~g:'11~~da:i~·.:~~·;:~1JJ t\~~ l~:~ .d ~'.r;~~;:~~~1~~-::·:,r~} 
Pcnn:-;ylvania. 'Vhi\.-;t the strapping is being fixed, the scapula. should be well tilted 
bac-kwanls by elev:\ling the :\I'm, or, the patient .::houl<l be k(•pt in the 1·ccumbent po~ition. 
1'-.-hen this pr::ictirl' cannot be followed, Ilic elbow should be hrou~lit forward to:\ point 
below thr nipple of tiu-' afli!<'tcd i:ii1k and the hn11d drawn 0\0('r the oppo~itc shoulder. The 

~~~l~,~~~~ 1~~~;,'.:1 ~a~!~t~.~,~~~\.:,'~1 t<~~:~~~1\l/~tr~r;~ ~·1~~'%~\f~:~l.1re-of-cight bandage is of no bcnetit, 

The axillary pad of Des:.iult. is, at times sen·iccablc, and may be employed, being easily 
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fixed by a broad pieC'e of strapping made to encircle the shouldrr. Jn :vldition to the pad, 
Professor Gordon, of Belfast ('Dublin Quart.,' 1859), recommcnd:-1 the injured arm to bti 
extended downwnrd~ and firmly fixed lo the body by a bandage, permanent extt.·n~ion 
bein~ kept up by menn!i of a band fastened above to the forearm flexed at right angle!:' , 
and below, around the perineum or upper part of the thigh. 

Fractures of the scapula, probably, are always the re~ult of direct Yiolence, 
nlthOuJ?h a fracture of it~ neck may be produced by a fall upon the shoulder. 

The bod.1f of' the bone may be fi~sured in any direction (Fig. 
482), though much di1-1placement is rare. Fio . 4~2. 

Jn this accident, mobility of the brokfin bone and crepitus r~ 
may usually be made out by manipulation; ihoup;h in fat sub- -"- - · /--:--... 

jeC't~ and when effu!:'ion exist~ the diagnosis may be diflicult. . ·rb:·Ao!'~·, •.. 

1 

•. ,·\. •. ~-. T1rnAT,1ExT.-A broad pad carefully adjusted and kept in _.. 
position by means of' broad strips of plaster e ncircling half the 
thorax, the arm being kept quiet and the elbow niised in a 
~lin~, is usually sufficient trratment, although a good shield of 
gutta. percha or fe lt may be ~ometimes beneficial. 

The acromion process may be fractured across its ba.,c or in 
any other part, and, when it i:; so the outer fragment is gene
rally drawn downwards with the arm, producin~ a dropping of' 
the shoulder. The accident can readily be mndc out, on tra-
cing the spine of the scapula outwards, by the deformity, the \-,, 
break in the normal lint.1 of the bone, and the local pa.in, if 11 ot 
by the ~eparation of' the fragments. There is also loss of' power Fractureorsl"apula 
in the arm and alteration in it:; outline. Prep. 109•'-"'. Guy's .\Jus. 

It should be treated by raising the elbow by means of a. good 
sling or bandagt•, a small axillary p:.\d and a circular bandage binding the arm to the 
thorax. The union, howe\•er, is often ligamentous, it being impossible to keep the frag
ments of bone closely in appcsition. 

Fracture of the coracoid process are remarkably rare. I have seen but one decided 
in:;tance, and that in a girl, mt.];) or 16, the result of a blow. There was local pain nnd 
crepitus to denote the injury with displacement of the proces:s. its point being drawn down
ward~ by the biceps mu1icle, and its base projecting. I t is more commonly associated with 
di slocation of the humerus. 

TBEAT:.tK~T.-Tlte muscles allr~c hcd to the proce~s must he relaxed, tlie biceps by 
flexing the fo renrm, and the con1co-brach ialis by drawing the 
arm forwards :rnd inwards:. In this position. the arm should be V10. 483. 
bound by n bnnda~r, the hone it~elf, if possible, being restored f1 
to its normal position by manipul:\tion. i!- -0. · _ ~~.;;'. 

Fractures of the necl· of ll1e scapula or of the glmoid .fosrn ~ · · { 

~~~~a~;n~a:~·ow~l~r l~~"~~1:p~~~l~:~:~~~e~e:~~~~e~a:~gh~u~es~~~-~~ · . ·. 

~~1~~~.,b:o1~1i=l~~~1~~1~1~: ~~1:n sl~~~~{!~;~ ::·1~~:1 r;,~~t;;~:s~!~,~h;fg!c~i~1~~ . . ~ 
pie fracture of the neck of the bone ever occurring. Jn Guy's 
l\fo!'leum, prep. 10971M, thf!rC is a specimen of fracture of the neck ,., 
(Fig. 483), and in the Royal College of Surgeons there is a · . ~ 
second, the third being recorded in Du Y ern"y, 'TraitU des 
1\rnlaclies des Os,' 17 t) 1. Sir A. Cooper gives the flattening and :i.·ractureoftheneekoftbe 
sinking of the shoulder, the prominence of the acromion, the acapnla.. 

elongation of tlic arm, and the prc~ence of' crcpitus as thu ch ief 
symptoms, the head of' the humerus being folt in the axi lla. lie aJgo relates how the 
arm mny be r placed in its normal position :\!Hl again displaced on allowing tl~e arm to 
drop, this symptom being the chief one of diagnosis between the !'lupposetl a.cc1clent and 
di::; loeation but, wlwn dislocation of tlte head of the humrrus exi~ts with fracture of 
the glencoid fossn, the same symptoms are found . The subject, thcrcforf', requires further 
elucidation. Jn suspect ed cases of this kind the e lbow should be raigccl, in order to press 

tli~ 11\~:~~ ~~:!~ea b::::~. ~'t 1!1 i1~!~~~;·:~~1i~}01J~~s;~,:~~i' ~~·11 ~~1~<~~ 11~ n~1~~:;~ !i~,;~~~ ::,~ 1:~:~<~~~ 1~~~~~:rd~ , 
complicat<'d wi1h a. fraN11re or the lower portion of the glcnoit.l ca,ity, the broken piece 
being drawn downwards. 
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Fractures of the humerus form about onc-Rc\"enth of all fracturt's, anrl a.re about 
half as frl'qucnl as fracture~ or the claYicle arnl scapula together. They are cvmmonly the 
result of direct violence, and occasionally of muscular action. They may be Ji,·ideU into 
fracture.-; of the head and tubero3ities1 shaft, and condyles. 

Fractures ill\·ol\'ing the /1ead and t11berosities are u:;;ually the rrsult of a. blow or a foll 
upon the .:;houlcler, ::dthou~h occasionally they follow fa lls on the elbow. In a ca..o;e that 
came under my care in 1877 and died from other injuric1', the greater tuberosity was 
cru~hed off nncl displaced upwards from a fall upon the Rhouhler. This accident could 
ncYcr have been made out during life. In all ca..-.;c,.., the clirt>ction of the violence is an 
important point to di~co,·cr, as hy it the surgeon obtains the best guide to the position of 
tlw fragments as well as the nature of the injury. 
"~hen the line of fracture follows that of the anatomical neck, it is intracapsular; and 

when it occurs, tile head of the Lone ma.y Le comple1t:ly separatcU and left as a foreign 
body iu the joinl; yet such cases are very rare. 

Fm. 4Fi4-. F10. 485. In other.'!, such ns Fig. ·18 l illw~trates, the head 
is sepnrate<l and the tuLerosity fractured; more 
commonly, liowc,•cr, the fracture is impacted, the 
lowCl· fragnwnt being e ither dri ven into the head 
of the bone, or the head d1fren into the neck, the 
greater tubcrosity, ns a rnl<·, being broken (Fig. 
4-85). Dr. H. Smith, of Dublin, states that when 
this acticlent exist~, the arm is shortened, the 
acromion process project;;. the shoulder loses its 
rounded form, the shat't of the humerus ap
proaches the ncrom iou, and the hearl of the bone 

0/1
1~:~1~

1:! 0/:::
1~:~ cmmot be felt. When the tubero::;ity is broken 

tlesoflhehumerus. off, Cl'epitu;; may be dctectecl . 
Poland 's cue. Prep.1113'°,Guysllu~. In 1868, l Raw such a cru;e in a. woman, ret. 

591 who had fallen on the shoulder nineteen clays 
pre,·iously, the ca~e li:wing been treated as one of contu:;ion. Shortening in the arm of 
three-quarters of' nn inch, and a distinct prominenrc of bone with thickening could be felt 
between the acromion and col'acoid processes; whi le the head of the bone rotated freely 
in the ~lc 11oid C::t.\'ity . In it, tlwre was some flattening of the deltoid. A good recornry 
took place with permanent shortening. I saw also a. Rim ilar case in 1865, in an old man 
mt. 82, in which good repai r took place. 

l\lorc common ly a fractu re a.bout the head of the bone means a .fracture i'n the line1 or 
a separation of the epiphysis, the epiphysis including the head anrl the tubcrosities. This 
accident is generally the result of a fall on the elbow, and the l'ymptorns of the accident 
are tolerably distiuct. The head of the bone ran be felt in its normnl position, but is not 
mornble on rotating the shaft, while the end of the di:;placed shalt is usually sent forward . 
'\Vhen f'racturecl, the bone presents a sharp edge and outline; but when displaced-nn 
aecillent that can only occur in ,i;;ubjects under twenty.one-the end of the bone appears 
rounded and .... lightly convex. It. is, moreo,•c r, clraw11 forward by the action of the pectoral 

muscles, and made to pr~ject beneath the corn. 
Fio. 486. coid process in a marked ::ind clrn.racteristic man-

~ 
~~:;c, ~:. ~~· ;:,~:·;:':~:;; :;:,~n a male patient or 

Jl 
'\Yhen the separation is complete, the displace-

! ~ ::~~;1 ~c\\~~1ua~fy ~~7..a~1;~\~~~~i~·, b~~',l~~~l p~~~-i1!f1di!: 
'~ ®~ location of the shaft , some mobility of the head 

of the bone will ex ist. ln this accident the shaft 
\ may be at times replaced by ma.nipnlation, H but 

. , the moment tl~e pa1·~s are abandoned to ~he ~n -
contl'olled action of the mui'elcs the delorm1ty 
recurs.''-R. Smith. 

Separatlouof1h11.ftofhumeru1fromupper '\\T\aen impac Li Oll of either fragment ex ists, 110 
eplphy•ie. crepitus will be f(•lt 11ulel's forcible movement be 

~l~~~~J i~e :~'.~~;·c~r:·~r'.ee \~~~ ~~~c~~~~: ";~~:,;;~~~::•~:o ~ti~:·~!'.:~: '~:~·~h,~'.~~eiu ~:~;~::E 
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injury 1 the shorten inµ: of the limb, the absence of crepitus, ancl the moYement of the head 
of the bone on making gent le rotation of the shaft. 

Jn fractures of the anatomical neck when the hcacl of the bone is driven into the 
tubero1Sity and shaft, as in all other forms of impacted fracture, union will go on if the 
impacted bones arc not displaced by manipulation. The surgeon, therefore, has only to 
apply some simple splint, such as an anterior nnd posterior or lateral, or Stromeyer's 
cushion (Fiµ:. [J00) 1 to maintain re.st, and the same treatmem i~ applied in fracture or 
separation of !he epiphyses when the bones ha,·e been replaced. In the 
ca;.:c illustrated in Fig. -186, a capital arm existed. Fm. 487. 

Fracture of the surgical nee!.: oftlie humerus below the tubero~ities is, 
howe,·er, probably the most common form of accident, and the line of 
fracture may be transrnrse or ohlirjue (F ig. 487) . In it, when the bone 
is broken above tile iuscrtiou of' the pectoral muscle-its usual seat.-.the 
lower fragm<.:ut is drawn inwards towards the chest, whil~t the upper 
fragment is drnwn upwards and outwards by the muscles that arc inserted 
into the tubcrnsities. The bone projects forward or backward according 
to the direction of the fracture, the direction depending greatly upou that 
of the force. The more oLlique the line of fracture, the greater the de. 
formity. Impaction of the broken fragments m:iy occur in this as in the 
last fracture, the lower usually penetrating the upper. 

'Vhen, after a separation of the upper epiphysis or fracture through 
the tuberositit>s or neck of the bone, tbe upper end of the diaphysis or the 
lower fragment of the broken bone is drawn inward and forward by the 
pectoral musclc~ 1 the case may !?imulate that of di~location. The mis. ::r!~~:1.~eckofth;J 
take, howernr, should not be made, as in the early period of the accident Prep. 11073'. 

increased mobility of the bone and crcpitus should be enough to indicate 
its nature; and, in the later period when the deformity produced by the end of the lower 
fra~ment is visible 1 the accident is palpable. 

T1n:An!F.:XT.-Thc 1rnture of the accident having been ascertained and the question of 
impaction or non.impaction decidcc1 1 the treatment becomes simple, for in the impacted 
fraC'ture whether of the anatomical or surgical neck, the aim should be to keep the impacted 
bones in position and to prevent their being loosened so that natural processes may cflCct 
a cure in a month or six weeks with a limited degree of deformity; and, in a non./mpacted 
fracture, the fin!it aim is to bring the bones into as good apposition as poss ible, and to keep 
them there by means of spli nts antl position. In doing this the tendency of the fracturP. 
has to be considel'cd, which is that the lower fragm ent is drawn inwa rds by the pectoral 
muscle, and the upper fragment outwards by the scapular muscles. The best plan to carry 
out these objects is to fix the arm between any inside right angular nnd outside straight 
splints, the forme:r extending from the axilla to the wrist, and the latter to the elbow, the 
two being bound well together. It is a dangerous practice simply to place the forearm in 
a sling and bind the arm to the side. When much injury to the soft pnns or any wound 
exists, it is an excellent plan to draw the arm outward from tlic body at half a right angle 
and to re:;t it on the splint with the forearm partially flexed 1 care being taken that the 
lower fragment is not drawn too far inward, or to bind it on Stromeyer's cushion. 

At other times, a good gutta.percha, felt, or leather casing, moulded to the shoulrler 
and arm is very efficient. Erichsen advises a bent leat her splint, the angle being well 
pressed into the axilla, with one half fixed to the a.rm, and the other to the thorax. 

In all thl'se cases the surgeon should explain to the patient that some impairment of the 
mobility of the limb may be expected. and some shortening in impacted fractures. 

Fracture of the greater tuberosity is a rec:ognizccl accident, and is usually 
associated with dislocation of the humerus forwards, the scapular muscles drawing the 
tuberosity Lackward. Dr. R. Smith, in his excellent work on Fractures, gives a dcscrip· 
tion of two of these cases. He describes a remarkable increase in the breadth of the 
articulation, the projection of the acromion and flattening of the cleltoicl, as the most 
striking features of the injury. lie also draws attention to the 'l..'ertical sulcus correspond. 
ing to the bicipital groove1 formed by the head of the bone on the inner side a.nd the dis. 
placed tubero;;;it.y on the outer, as one of the characteristic sym1itoms. 

Fractures of the shaft of the humerus arc common, and more readily made 
out as well as succei:;~t'ully treated th:\n any other fracture. "'h1•n oblique, they are fre. 
quently followed by some degree of short<.•ning, but this result i~ of liule practical import~ 
ance, as it interfer<!s but !<lightly with the functions of the h:rnd. Such fractures are as 
commonly the :·e.sult of direct as of indirect violence, muscular action being by no means 

50 
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an uncommon cause. I have already mentioned an in!'lfance in which it occurred in a 
man in a marital embrace, and a second produced by throwing a ball. Lonsdale, l\fa.1-
gaig-ne, Jlamilton, and others have recor~ed similar instances. 

"~hen the fracture is trnnsver:?-e, there 1s no displacement. 'Vhen oblique, the tendency 
of the lower f'rarrment to ride will depend upon lhe line of thC' obliquity and its po,:;ition . 
\\'hen the line ~t' fracture is below the insertion of the deltoid, the upper fragment will 

have a tendency to be drawn outward"; when abon" 
Fig. 488. this point, the upper fragment will be attracted inwards 

, * ~a,~·l~e u:~,~:~~~lai~l~~!~~:;r::~cb;o,';;:r d:~~~~i~ent being 
Loss of power in the arm, mobility of the bone, cre

pitus, local pain, and deformi1y are ample symptoms to 
indicate the accident. An error in din.gnosis ought 
not to occur. 

THEAT:\lENT.-This i" not really difficult, although 
from the fact that united fracture is more frequently 
found in this bone than in any otlier, it would appear 

~~i~f ;~,~crl:·~i~t~c~1~:~~~e ~~8~·e5~:~,~;t~ c!:~ .. ~c~e~:~~·ei 
would explain it by the want of a due appreciation of 
Boyer':;. rule of treatment, Yiz ., to keep the joints above 
and below the brohn bone in absolute rest; for in 

Spllut for fra~~~~e~~!~' ehaft or the fractures of the arm, the common practice of applying 

of the forNrm, is to be condemned; ~~!~~~~~~ 1 : 1 ~:1,~~,~~l~~:~'. 1~~r~:~!~c~J 1~·et~~l~~~st~~~\~~~il~i1~ 
alis anticus with the biceps, have as powe1fol an action upon the humerus as upon the 
bones of the forearm. 

to i1~e\~1~1~~it~1:~~~ri~~·~~~t11~~~~1,t '~~1i~I\ ~~a~~~~e~o~1fe ~~ ~~~:r~1!~1~~~~i:1:s:;u:~1~1~ie:~1~~~~.r:;~,~:~1~ 
extending from the shoulder or axilla to the wrist. n~~ociating- with it a po~terior or ante
rior short splint reaching from the shoulder to the elbow (Fig. 488). After about two or 
three weeks the angular splint may be removed, and some immovable one applied, the 

foi~~~·;\,~fii1~t~ ~~i~~/;:~~ire immobility of the broken bone after its ends hnxe been coapted 
by manipulation must be regarded as beneficial, and no splints can do this effectually that 
allows freedom of movement of the forearm. 'Vhen two lateral splints appear the more 
adapted to keep the bonc:s in position, they must be angular, to include the elbow, and 
bent at a right angle. 

The incomplete or green-stick fractures of children nre well treated by millboard, gutta.
percha, or felt :splint, after the bone hns been restored to its normal position . 

Jn putting up fractures of the arm, cnre should be ob:;;Cl'\'ed not to press upon the 
musculo-spiral nerve as it winds round the bonl', especially when the line of fracture 
corre!ilponrls to its position. 

Fractures involving the lower end of the humerus whether transverse 
above or vertical tl1rough the condyles, or both together; whc1her complicated with sepa
ration of the epiphysi~ or some displacement of the bonei3of 1hc forearm, are always difficult 
to cliagno~e and to treat; :ind when the joint is i1noh-cd either by the fracture running 
into it or by displacement, there is usually some subsequent impnfcction in its movement. 

I•~ractures above the con<lylcs where the bone is thin and expandcd
1 

whether in the 
child or adult; or ~Pparation of the lower epiphysig (an accident of early life) are usually 
produced by some fall upon the elbow. When the line of fracture is oblique from behind 
forwards the action of' the biceps and brachialis anticus has a tendency to draw the fore
arm with the lower fragment upward and forward. \Vht.m the line of f'mcture is oblique 
from before backwn.rds and upwards, the lower fragment of bone wit h the bones of the 
forearm is a.pt to be dmw~ ba~kw:ir~ by the action of. the .triccpg, thereby giving rise to 
the external appearance of a d1slocat1on of the bones of the fon!arm backwards, since there 
is the same projection of the olecranon process and hollowness above it, 1he same pro-

~~c~~;1h 0~c~:~:1~;~~r ;l~l~e~! \1~~ 1~1~\~~~~~:~ f~:·i:·a~:~~; ;''~:~t~ :~~I !~:~·gt~1t~\'i;:;~,,~~·1c~s ~~'l~~~r~r~1~~ 
~;~~~~'.~:1i:;.' u~~ n~v:1~~se:t:fi:~~~a~~n8~:1 ~:1e~~~~.1\rnt 1:h~;:,~\~~·~~~r1! 1~~~r~~~; :!~e e~~~~'~i~1~ 1;: 
discontinued;" crepitus of a. marked kind is felt where a fracture is present, and of a 
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suppressed kind where a dh1placcment of the cpiphy.,is exists; wlrnreas in dislocation, no 
crepitu!i is prc:-;cnt, and there is marked immobility of the hone~. the bones of the forearm 
and the condylcs of the humerus having lost their natural relati,·e position. l\IaIO"ai"ne 
al,;o pointc<l out, thnt in fracture there will be a shortening !Jet ween the acromion 1~o:ess 
and the internal conclylc, whereas in dislocation there will be none. ln fracture, the 
anterior projL•ction of the encl of the humerus is above the fold of the elbow, and not so 
bro:11l or round a-. in dislocation, where it is below it. 

F racture of the condyles into the joint is a gr:we accident, and likely to be 
followed by some stiffness of the joim. It may he oblique in any direction, the outer or 
the inner condyle being fractured or associated with n transverse 
fracture of the bone (Fig. 48!1). The existence of the fracture Fio. 489. 
can be made out by nrn.nipulation 1 the amount of clisplaCl'lllt:nt 
varying with the character of the injury. Crcpitu!' can also be 
detected by gra!'ping one or other condyle nnd moving th!.! broken 
fragment, while rotation or the radius often gi,,es rise to it when 
the external condyle is invoh·ed. l"lexing the ul na also pro
duces it when the internal conclyle is affected. 

All these fractures into the elbow-joint are rapidly followed hy 
effusion, which often ma!'ks the symptoms and nm<lers the diag
no~is difficult and uncertain. Under the~e circumstances 110 

dingnosis should be attempted until by re~t and cold applications 
the effusion has been abo:orbecl and a full examination can be Commluute<I fracture or 
safo;factorily made. A fow days are usually enough for this the coudyles or che huweru~. 
chn.ng-e to take place. In mre cases, the inner condyle is simply Prep. 1ll2'•. 
chipped off, the joint not being implicated. 

'l'nEAUIEXT.-ln all these cases of fractures in\"ol\'ing the condylcs of the humerus 
whether into the joint or not, the fragments should be brought into po:0;i1ion by extension 
upoa the forearm when needed, witli manipnlation 1 ancl an anterior jointed rectangular 
splint applied; the upper half of the splint being well passed up the arm, and the lower 
to the wrigt. In some cases, a posterior arm splint projecting down to the olecranon 
process is of use, the whole being well bound together an<l to the limb. The joint, as a 
rnle, may be left exposed for external applications. Some surgeons prefer from the first 
an immornblc ca:o;ing of gutta-percha or felt, while others, lateral leather or pasteboard 
splints, but 1 think it prefornblc to leave the joint exposed. 

I 

. ! 

Rlghthumerus. 

Fig. -:1.no. 

Arreuofgrowlhlnthehumeruaarterfracture 
in early life. 

Jn children. the bones unite in about three weeks, and in adults, after a month; con
SC'(jt1<•ntly all splints 8hould be remornd at the end of these 1wriods, and pa~~i\'e movement 
allowed. llamilton, howP\'Cr, in his great work on Fractures. states his helic·f', that 
passim movement ought to be commenced within seven clays and persc\'cringly employed 
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until the cure is nccomplishcd. Ile does not admit the m~e of splints after this period, 
believing that the new material has steadied the fragments, and that the danger ot 
displacement is but little, while the prevention of anchylo::;is demands early and continued 
motion . 

Mter fracture of the humerus as of other bones, arrest of growth may follow. I ha Ye 
seen such an arrest of growth in the humerus of a. woman, to the extent of three and a 
half inches, after a fracture of the shaft which occurred when she was about eight years 
of a.ge (Fig. 490). I ha.Ye also recorded(' Guy's llo!l;p. Rep.,' 18G2) a case, in which 
with a stiff shoulder-joint, the humerus was five inches shorter than its fellow, in a woman 
ret. 30, the shortening having followed some injury to the upper part of the bone during 
infancy. In the first case, the arrest of growth was probably clue to some injury to the 
nutrient artery of the bone, in the second, to injury to the epiphysiaJ cartilage at the 
upper part of the shaft. 

Fractures of the bones of' the forearm.-Th ese form n.bout two-fifths of all 
the fracturcg, half the cases consisting of fracture of the radius alone, a fourth of fracture 
of the ulua including tl1e olecra.non process, and the renmining fourth of the two bones 
together ; fracture of the radius and ulna together being about equal in frequency to that 
of the clavicle. 

Fracture of the radius may take place at its head, neck, shaft . or lower encl. 
""When of the neck or shaft, and transverse, the fragments of bone arc usually loose, yield
ing on umnipula.tion a distinct crepitus, the head of the bone being felt not to rotate in 
its position; but, when the head of the bone is fissured longitudinally no such symptoms 
will be present. Frnetnres of the lower end of the bone are of a very ,·ariable nature; a 
large number of them arc impncted, the compact shaft of the bone being driven inro the 
cancellated carpal extremity. "'hen impaction does not exist, it is from commiuution of 
the lower fragment. 

In a case of injury to the right upper extremity in a man ::et. 30, complicated with brain 
misC'hief which ca1ne under my care in 1877, there was an impacted Colles's fracture of 
the right radius and a vertical fracture of the head of the same bone into the joint. Ifo 
had evidently fallen from a height upon his right hand and head. 

Fractures of the lower extremities are generally the result of a foll upon the band, and 
are very common. Fractures of the shaft or neck may be produced in the same way, but 
are more commonly caused by direct violence. 

Fractures of tlie lower end have always been of special interest. Colles, of Dublin, 
first described them in 1814 ('Edin. l\led. and Surg. Joul'llal'), and such injuries are now 

Fm. 492. 

Collu'•fraelureorlowerendofradinsand Fractureorradiu•anddi•plaeemeutbaekwards. 

~:.p~~c~;e;;~~~kward•. Donal view. From Side view. From Dr. R. W. Smith. 

generally known as Collcs's fracture. Dr. R. ·w. Smith has also done much to draw at
tention to their nature in his work on fracture, where he expbins the characteristic de
formity by muscular action. Figs. 491-2 show the appearance of the wrist; with dis-

placement of the broken end and hand backwards; 
Fw. 493. Fig. 493 shows cli;;;placement forwards. Callender, 

~ 
howe\"er, more recently, in an able paper(' St. Barlh. 

~ Rep.,' 1865), has shown th:\t Yoillemier, l\falo-aio-ne, 
::rnd Kela ton's views are the more correct, and thai°im-/J .. ""·p lf paction rather than muscular action is the trueexplana-

~~ tio,~·~i,~~~d~~~~~";;\'.;;broken, then, by the momentary 

Fracturewo:,~:~ln;r:~d \~}_~:~~1eh~ent for- ~~~~:~~~~:~~r~f~ ~~~dfO~~~~wi;~~·t:!:et~~r~~~~ni:~~~l:e~~\1::11~~ 
the carpal t·ml, burying it!oiclf chiefly from the dorsal 

surface !o~varrls ~he pal~n, and towards the outer or th~ inner si,lc. Jn a great number of 
cases tlus tmpacoon so hxcs the fragments that they cannot be unlocked, an<l the deformity 
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is permanent."-Callemler. The thirty-six specimens of fracture of the lower end of the 
radius which the museums connected with the London schools of med icine contain, clearly 
manifest that the cause of each deformity is the impaction of the proximal in the distal 
portion of the broken bone. 

The fracture is usually placed about half an inch or an inch abO\·e the wrist-joint, and 
the lower fragment or epiphysis is displnced backwards. It is, moreover, so displaced that 
the articular facet instead of looking downwards, forwards, and inwards is made by rota
tion to look downwards, backwards, and outwards. The oUler side of the fraeiure tm..-ards 
the styloid proce~s is rotated more than the inner, tl1e strong ligaments uniting this with 
the ulna holding the IJone more in position. On this 
account the lower fragment is often also broken ver
tically, giving ri se to greater deformity ns well as to 
shortening of the bone on its outer border. In some 
cases, the end of the bone is comminuted (Guy's 
Museum, llltin), nnd Fig. 494 illustrates a case of 
fracture of both radii from a foll on the hands. 

The diagnosis of this accident js not clifilcult; in
deed, the aspect of the wrist may be said to be clm
racteristic. "The posterior surface of the limb," 
wrote Calles," presents a consit.lerable deformity; for 
a depression is seen in the forearm, about an inch 
and a half above the end of the bone, whilst a consid
erable swell ing occupies the wrist and metacarpus; 

F10. 494. 

Prep.1116!". Fraeturedendofradiu.i. 
Prep. Ill~. 

indeed, the carpus and base of the metacarpus appear to be thrown backwards so much, as, 
on 6r::t view, to excite a suspicion that the radius has been dislocated forwards. On view
ing the anterior surface of the limb we observe a consideral.Jle fulncss as if caused by the 
flexor tendons being thrown forwards; this fulness extends upwards to about one-third of 
the length of the forearm, and terminates below at the upper edge of the annular ligament 
of the wrist. The extremity of the ulna is seen projecting towards the palm and inner 
edge of the limb." The amount of deformity turns upon the amount of displacement of 
the broken fragments. There will be pain in the part, increased by pressure on the seat 
of fracture and about the internal lateral ligamen t; the movement of the joint being 
rendered impossible. On feeble movement of the hand, the head of the radius will be felt 
to rotate, the fracture being commonly an impacted one; crcpitus will eit her be absent or 
very indistinct, and can only be well brought out by loosening Lhc broken bones-a very 
questionable proceeding, especially in old subjects. 

TnEATMENT.-ln all fractures of the radius, it is Pssential to keep the hand at rest, 
and, as a consequence, all splints ~hould extend at any rate down to the base of the fingers. 
In fractures of the neck or shaft, the elbow should be 
bent at right angles and the hand held midway between F10. 495. 
pronation and supination; two wdl-padrled broad ~ 
splints extending down to the fingers being firmly fixed 
on by strapping, broad bands, or a roller (Fig. 4f15). 
·when, as in fractures of the shaft, there is a disposition 
for the fragments to fall inward, some extra pad may be .,: I I ~ 
emfi~:e~lints shoulcl be removed after three weeks, I\\\ 
and freedom given to the hand, mo,·emi>nt of the mus- SJll\ou tor tr:i.eiure of forearm. 

cles being encouraged; Rhorter splints or some immov-
able apparatus should also be substituted down to the wrist whilst union is being consoli
dated. Lateral pressure of the bandages must always be avoided. 

In fractures of the lower ext remity of the radius the old-fashioned pistol-shaped splint 
is st ill in favor with some, its object being to keep the lrnnd nnd wrist adducted, and 
thereby to counteract the deformity that so commonly at.tends this form of fractur_e. So.me 
surgeons, and more particularly the American, apply it to the pnlmar, nnd ~thers,, 111~lud1~g 
Nelaton, to the clor~al aspect, with a shorter second splint. I am no behe.'·e.r m its Vll'

tues, for if the fracture be impacted, and the fragments are not loosened, 1t is useless, as 
union bas only to go on between the impacted fragments for a cur~ . to be effecte~ i nnd 

~~~~~~1~~t::~:7,~~1 ~~i~~~ ~~)~r1~~~~ 1~~td "~~~ t~~:1~~1c~~·~c~~~11t i! 11~~0~~)~,~~\\~!:: r~~x:~::;~; ~~e~ 
placement of the broken bones. A well-padded broad ante1·1or splint, reaclnng to the 
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roots of the fingers, with a dor~al splint, answers C\'ery purpo~e, the wants of the individual 
cm•e determining the amount and position of the extra priclding. 

Dr. Gordon, of Belfast, has recently introduced a. splint that ha . ., found favor. It 
"consists of the body, the ulna, and be\'ellecl portions, with a cun·cd back splint. (Fig. 

4%.) The lower encl of the ulnar portion 
F1a . 496. is curYed forwards antl hollowed to recei,·e 

the inner border of the flexed hand, with 
a slit for the carpal strap. The be\'elled 
portion is secured to the body of the splint 
J1early half an inch internal to its margin; 
it is cutoff obliquely from without inward8 
and from below upwards; it is applied to 
the palmar surface of the upper fragment, 

:~!~c~~ /1~c i~n~~ s~~~\~~ i :0m~1~0h c~1~~ee~0 ~:~~ 
wards. This l'Un·e, with a thick pad, is 

Dr. Gordon's splint for Colles's fracture. necessary to enable it lO press the base of 
the metacarpus, the carpus, and the lower 

end of the lower fragment well forwards for the restoration of' the natural aspect of. the 
carpal surface and the concavity of the radius.'' (P. 24,' Gordon on Fractures of Radius,' 
&c., 187~.) Collcs's fracture, according to Dr. Gordon, being Hcau:;ed by the fall upon 
the palm of the hand, the fall forcing the hand backward~, putting the anterior carpal 
ligaments and flexor tendons violently on the stretch, wrenching off by the "crosS"-breaking 
strain" the lower end of the raclius1 tilting it backwards, with alteration of the aspect of 
its carpal surface, and the b~aring of the carpus upon it, leaving a gap between the frag
ments in front" (p. 14-). 

The forearm should be well supported by a sling. 
After this form of fracture, the wrist-joint rarely recovers its normal mO'\"ement, some 

deformity permanently remaining, and of this the patient onght to be warned. I ha\'e 
recently, however, had under care (June, 1878) a rase of double compound Colles's frac
turP , in whiC'h a reco,·ery took place without any deformity. 

Fractures of t he ulna are almost always the result of direct violence, the middle 
and lower purts of the sl1aft--the thinner portions--ustin.lly suffering. In these cases, 
there is, as a rule, little displacement, and when it exists it is of the lower fragment. On 
manipulation, crepitus is usually present with local pain. Fructurc ot' the olecranon pro
cess is a very frequent accident from a fall or blow upon the elbow, or a sudden action of 
the triceps. Jn it, there is always more or less displacement of the encl of the process, 
and the smaller the piece the greater the displacement, the base of the process being held 
well in position by the fascia covering the bone and the periosteum. Fracture of the 
coronoid process (Guy's 1\fu.5eum, 1119'~), with or without ~fo.;location of the ulna back
wards has also been described; though ,·cry rare. In the case from which Fig . .501 was 
taken, it co.exh>tecl with frac1ure of the head of the radius. The s1yloid process of the 
ulua may likewise be broken and displaced forwards or backward~, and is generally caused 
by a fall upon the hand. 

TREATi\lEXT.-ln fractures of the shaft the treatment is simple, the radius acting as a 
splint and preventing shortening. The surgeon has only to ~ee that the broken bone is 
kept quiet, and that the fragments are in position. This is well done by means of well 
pncldcd anterior ancl posterior splints, the han<ls being fixed in a po!'ition midway between 
pronation and supina1ion. 

I n fractures of the coronoid process, the forearm should be kept flexed to relax the 
brachiali:s anticns muscle which is inserted into it; and in fractures of the olecranon, 
m:a.rly s~raiglu, ~o relax the triceps, through which the sepamtion of the fragments takes 
place. fhe 1'plint may be strapped on or fixed by strapping, and, in severe cases, an 
immornble apparalus i~ advisable. 

Some separation of the fragments very frequently remain after fracture of the olecranon, 
which increa~es '~hen the arm is used too soon, the power of the arm being consequently 
weakened. Passive movement of the arm, ho\\'C'\"cr, should always be pt:rmitted about 
1ive weeks after the accident, all violent effOrts being condemned. 

F racture of both r adius and ulna occurs about as frequently as fracture of the 
ulna alone, but not a quarter ~o often as fracture of the r:vlius. Direct violence is the 
usual cause, a fall upon the hand being more commonly followed hy fracture of the radius 
thnn of the two bones. 
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1'fnlgaigne lins recorded instances of this accident from mn~cula.r action. Jn infants, the 
"green-stick" or 11 ineomplt>te" fracture of both bones i~ not infrequent. 

The fracture may be transverse, oblique, or con11ninuted 1 and the displacement of the 
fragment may vary rnstly according to the direction and violence of the force which 
produced it. 

These fractures are rf'adily made out, an<l not often difficult to manage, although at 
times the surgeon's ingenuity is taxed to prevent deformity. 

Lnder all circum~tances, the forearm should be flexed, and the hand kept in the semi
prone position. Two wide splints should be employed, well padded 1 broa1l 1 aml coming 
down to the roots of the fingers, the surgeon so arranging his pads tL;; to prevent deformity 
and to 1wutralize the peculiar tendency of the fracture. \\Then the parts are bru1daged 
too tightly, the bones may be pre51sed together and consolidation takes place as a. whole, 
with consequent loss of motion, or the two bones may be braced together by some bony 
isthmus (Fig. 497). Untler all circumstances, the fracture shoultl be put up with tbe 
hand supinatcd , the dorsal splint being tirst applied and then the 
palmar, the forearm being semi-flexed. w-hen fractu1·c of the radius Fw. 497. 
and ulna tak<'s place abo\·e the wrist-joint, the symptoms may simu
late those of dislocation; but the greater mobility of the lower ends 
of the bones, crepitus, and local pain, ought to forbid the error being 
acted upon. 

Fracture of the carpal bones can only occur from direct 
violence, some crushing force being the usual form. It ma.y be difH
cult to diagno~e, as the same force that produced the fracture to a 
certainty will have injured the soft parts around the bone:S. Happily, 
howen!r, the treatment of any se,·ere injury to the wrist should be 
such as will sene for all; for the application of an anterior splint, as 
well as cold lotions and absolute rest of the injured part, ought al
ways to be obse1Ted in nil clear as in doubtful cases, and with thc:;e 

a l!;~c~~~~~ten~y tt~e:~{:~:;~~}~ones is not rare. It is com- 80~~:~:: :~!r ~~::1 ~::~ 
monly caused by some blow when fighti11g or other fol'm of direct Prep. 1119:J1>, 
,·iolence. It is rarely complicated with any displacement. Jn young 
subjects, the head of 1hc bone or epiphysis may be displaced. 1t should be treated as all 
fractures, " with brains," the pads and splints be ing so applied as to fulfil the wants of 
the individual case. Jn the majority, a. si mple pad placed on the palm with an anterior 
i::plint may b1• sufficient. Jn one case, 1\folgaigne's plan of placing a thick compress under 
the lu:ad of the bone, and a second over the dorsal projection with two broad splints across 
the hand may be called for. In a.nother, Sir A. Cooper's, of' binding the ttexed tingers 
onr a ball, may fulfil the necessary requirement~; but, as a rule, an anterior splint and 
palmar pad ('arefully adjusted, supplies ~very want and is sufficient, the surgeon remem
bering that t.he palmar surfo.ces of these metacarpal as well as phalangeal bones are 
conra,·e. 

Fracture of the phalanges is usually compound, although it ma.y be simple and 
is easi ly diagnosed nnd reaJily treated. A simple anterior splint is all that is required, a 
dorsal being rarely called for; a piece of wood :;:ening for the purpose, 
though a thin piece of perforated zinc is preforable. The splint i;.hould Fw. 498. 
be fixed with strapping, a coating of the compound tincture of benzoin 
rendering all firm and immornble. 

In compound fracture into the elbow-joint, when the parts arc 
much injured, excision, probably, is the wisest step to adopt, as by it 
conwi.lescence is hastened, and :~good arm with a mo\·ablc joint, as a 
rule, given; whereas a. recovery by natural proces~es without operation, 
will probably end with anchylosis after u tedious process of suppuration. 

~i:!:0;~ \~1:t i~1~r1~·l, !~0r~,,~v:~~~~e~;\,~~i~e:e ~~~a~~: 1.)~~·!7: 1~cf1~~~~s=i~f!~ 
I h::we had se,·cml excdlcnt examples of this under my care during 
t.l1e Ja-.t few ycnr8. In aged subjects, however, ampulation may be Fraclureofthecoro. 

required; and in the one from which the preparation (F'ig. 498) was :;~da~·t:s~e;:(l::~e~·~: 

~~~ 1~h:~:~'~ta~~l:1~::~dceo~~:~~1;~~ed ~:.1\~t~~~':1~1 ~hi!l~i1~l~tl 1 ~~· ~1111 cu :~:~~::~ ;a~a~! u::: t~e ~:~:~ 
and fracture of the coronoid process. 



792 COMPOUND FRACTURES OF PIIALANOE • .\L JOINTS. 

Compound fractures of the arm and forearm ought to be treated upon the 
same principles a~ the simple, that is, when the injury is not sufficient to necessitate am
putation or excision, the bones should be brought into apposition, and kept tht're by 
means of splints internipted or not, the wounds being co,·ered either by lint soaked in 
blood, or, by what is better, the compound tincture of benzoin. 11 may be added, that the 
injury should indeed be great to necessitate amputation, it being justifiable to incur some 
extra risk to save the hand. 

In a severe case of compound comminuted fracture of the humerus caused by the pas
sage of a rifle bullet through the bone in a young man, which came under my care at 
Guy's, good success attended the immediate sealing of the wound with benzoiu, as well 

F10. 499. FIG. 500. 

Stromeyer'• cushlou (rrom Mac Cormac). With 1trap1 applied. 

as the application of the splint. The man left the hospital in three 
months with a firmly united bone and a good sound arm. In such a 

tlo~0:t:~:: a:~
1

~~:~ ~~~~l;~s~!1 ~} ~~~r~~~1i1~=c~~~ ~;~~::t~~t~v~;~~1ed~1:::c:.~::~~~~~l;>:L~:i:~ 
~~:~::er~~;r u:11;:~:~ was clema.nded. 
eplphysla. I ha,~e little to add to what lms already been given in the way of 

treatment of compound fracture of the humerus beyond an allu::;ion to 
Stromeycr's cushion, which commends itself to attention as much by tile eminence of its 
ad,·ocate as by its usefulness. It was introduced to our notice by l\:lr. 'Villiam Mac 
Cormac (Fig. 500). 

The cushion may be descrihed as triangular and wedge-shaped. At its thickest end it 
measures four inches in depth, and from this point gradually thins down for a length of 
fourteen or fifteen inches. The elbow rests on the thick end, while the thin re$ts on the 
side of the chest. The cushion is readily fastened in its place by a tape round the neck 
a11d the body ; and when this simple apparatus is applied, tlie arm rests beautifully sup
ported aud in excellent position. "'hi.1st lying in bed, nothing beyond the ordinary drei-s
ings are required for the wound, and, if the patient lrns to be transported from one place to 
another, or is fit to walk about, this can be arranged with the utmost facility, as cushion, 
arm, and all can be bound by a broad bandage to the body, and thus form an immovable 
whole. Stromt!yer considered this cushion to be ' 1 the most ,·nluable appliance he had in
vented during his life." I ha,-e usecl it for fracture and dislocation of the humerus and 
8houlder-joint disease, with great advantage, and ham adapted straps to it to hold the arm 
and forenrm in position. 

Compound dislocation and fracture of the phalangeal joints require a 
distinct consideration, and the slight constitutional symptoms which such injuries induce, 
enable the surgeon to treat them on purely local considerations. 

To dwell on the importmwc of the integrity of the hand as a whole, or to adduce argu
ments to show the necessity of 8a,·ing as much as po!:isible of the thumb and fingers is 
unnecessary, since these rules of practice are now acknowledged; yet such have their 
limit, as anchylosis of some of tltcs<! joints may prove an impediment rather than an acl
Yantage to the free use of the hand, and, while a stiff finger to a mnn in one business may 
be most detrimental, in another if bent it may be of service. 

"With the thumb, howe\cr, the a.bo,·c rule may be considered absolute, and an attempt 
should invariably be made to eave the joints and as much as possible of the injured parts; 
it being often better in compound fractures to leave the bone to granulate th:m to remove 
it, for the U!"e whil"h may be made of the stump of a. thumb, or of one fixed by anchy
lo.:;is, ran only be nppreciated by those who have been fortunate enougb to witness such 
instance:;. 

With the finger=-, this rule will not hold so good, since it often happens that the loss of 
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: :t';~.e~~'/!~~~!~~l~~\:~~g~:~s J~i~1~1\:e~i~~~;1·i\~;:i~1~t;: :i~~~P!~i:1~1~~e~v~~iFe0~~tao~;-,~~:~ 
man it may be of service. and at the same time presen·e the comeliness of the part. .A 
stiff first phalangeal joint will be most prejudicial in some trades, while in others it is 
of sl ight importance. A stiff joint between the extreme phalanges is rarely of much 
moment. 

The patient, however, should be consulted by the surgeon in all these cases, and the 
treatment moulded to the wants of the individual; since a position that may be good for 
one may be bad for another, and no one position is applicable to all. It is too common to 
find men applying at J~ondon hospitals to hM·e fingers remo,·ed that have been saved 
but fixed at bad angles; the stiff finger being ao impediment to the free performance of 
their trade. 

In compound fractures and dislocations of the tlrnmb, loo!'e fragments of bone should 
be removed and joints excised; as much as possible of the soft parts should be sa\'ed, and 
the wnund left to natural processes for repair. To amputate a thumb for injury ought to 
be a very rare operation. In these injuri~s to the fingers the same principles of practice 
should be adopted, although modified by the wants of the individual case. To imve a 
finger. and to amputate it months after on account of some stiffness of joint or mnlposition 
is to waste time. \Vhen a joint has been opened, and anchylosis nmRt be looked for after 
a natural reco,•ery, 1lte propriety of making the attempt should be discussed before the prac
tice is decided on, whf'n, if the decision be in favor of a conservati,·e practice, the injured 
1mrts should be adjusted and fixed by means of a spli nt in the most frwora.ble position. 

ln most subject~, the straight is a forced and inconvenient position, and not that ever 
assumed by nalure. with the hand at rest. The best is the slightly bent, when the thumb 
and fingt:rs can touch at their tips, or that which the hand natura.lly a!':sumes when at rest. 
ln ~xceptional case!', however, exceptional positions may be required. I have for years 
actPd upon this principle, and always with advantage. 

The best splint for fingers is a piece of perforated zinc. It is thin, and can be bent to 
the required curve without trouble, as well as readily fixed on with strapping or lint 
saturated in tincture of bcnzoin. 

FRACTURES OF THE LOWER EXTREMITY. 

Fractures of the pelvis as of the cranium, spine, and thorax, are of importance, 
111asmuch as the visceral contents are involved, but when no such complication exists, the 
injury is, comparatively, not dangerous. 

Fracture and dislocation of the bones commonly occur together, and may be regarded as 
alike in a clinical point of view. 

The anterior portion of the crest of the ilium is not mrely broken from direct 
violence, and the accident is not se rious. Rest in bed to keep the abdominal muscles 
quiet, and the application of a pad with strapping, or a broad pelvic belt when displace
ment exists, are the ordinary surg-ical means required. 

Fracture of the pelvic basin itself is usually the result of Rome crushing force, 
the weakest part breaking, such as the rami of the pubes. In other cases, there will be 
some separation of the pubic bones at the symphysis or other fracture of the brim. In 
many, tbe injury will be complicated with some laceration of' t.he urethra. In the case of 
a female, rel. 30, which I had under care, the bones were displaced on the right side for 
more than an inch, when a curious deformity resulted; the pelvic bone with the adductor 
muscles being curved out, lea,·ing a hoHow on the inner side of the thigh. 

In another, sent to me by Dr. Bennet, of Builth, in a female child, great separation of 
the pelvic bones was present, the whole pelvic organs having been pressed out of the out
let of the pelvis by the crushing force. The large intestine for about a foot, uterus 1 bladder, 
&c., were all jn view, the wl1olc perineum havingbccn rnplurccl. The drawing (Fig . .501) 
shows the child's condition when I saw her fourteen months after the accident. How the 
child escaped with life was a mystery, the perineum being gone, the bowels protruding, 
and the bones of the pelvis widely apart. Such a case is enough to show how great an 
injury the pelvis may occasionally sustain without causing death. . 

As a n example of fractured pelvis, Fig. 502 may be referred to. The greatest care is 
nece!'sary in exam ining the subject of a suspected fracture of the pelvis, yet the diagnosis 
can generally be made from the nature of the force employed, its direction , and the com
plications that exi;o;t. Urethr::1l ~omplication is the most com.man in .the m?le, aad ou~ht 
to be treated as already descnbed at page 620. As an 1Uu;o;trat1on of the practice 
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there recommended, in .June, 18i5, a boy, ::ct. 7, wnf;{ admitted under my care into 
Guy's Ilo!'pital with fracture of the pubic bones and laceration of the urethra, accompa
nied with profuse hemorrhage and retention, for which cathcteri"m wa.s ineflCct.ual, an(l 
death seemed imminent. I consequently made a free incis;ion into the perineum down to 

Fw. 501. 

( l 
i 

Fractureofthe pe\vlelnn.chlld,wlthaepa.rationor 
pube1, prolapaeorredumanduterus 

1',10. 502. 

Fractureofpelvl1J. Prep. No. ll!U,Guy'sOoap. Mua. 

the lacerated urethra upon a grooved staff, and a rapid r('covery took place after. Under 
all circumstances, the utmost quiet must be enforced, for if the surgeon is unable to rt"store 
the fractured bones to their normal position, al any rate, he must do nothing to render 
their displacement greater, or increase the risk of visceral injury. ""here support by 
means of a bandage1 strapping, or ca.sing of gutta percha or some other substance gi,·es 
comfort or seems called for, it should he applied; but, in general, absolute rest, and such 
treatment as the complicntion may require, are all that is necessary. In two cases, I 
hrt\'C set.>n obstruction of the iliac artery associated with fracture of the brim of the peh·isi 
in one, the n:~scl was so stretched as to cause laceration of its inner and middle coats and 
obstruction, which was followed by gangrene of the corresponding limb. Jn the other 
the ob~truction lastc>d three weeks, when pulsation returned and the patient recovered. 

Fracture of the acetabulum. from the head of the fcmm being dri\'en against 
the bone lms been recorde;:<l . Earle, in the nineteenth volume of the' l\(ecl.-Chir. Trans.,' 

:vlduced a case in which the pelvis was brokPn into its 
F10 . 503. three anatomical portions. Sir A. Cooper and Travers 

haYe recorded others. :Moore, also, in the thirty-fourth 
\'Olume of the same transactions, has given ai10ther with a 
drawing as figured ht:re (Fig. 503). \\'hen the head is 
driven illto the pPlvi!', as illustrated in the drawing, there 
will be deformity of the hip, inability to mO\'C the limb1 

with pain in the attempt, nnd crepitu:;;. Travers belie\•ed 
that acute pain on pre~sure upon the projecting spine of 
the pubes, and inability on the part of the patient. to main
tain the ~rect pos.tun• a.fter pelvic injury, are diagnostic of 
fissure oj the acetabulum. 

A fracture of the lip of the acelabufom is probably pre-

""d or f<mu< dd<00 '""ugh"'· ~~~f,~~,o~,·~~i:~E~Y,~,~~t,'~:i~l;,l:;'.:~o;:~O::~:~\~o:l~1:1:,c:usbp~. ~~l~111~:t,l~1ie;~e-
tabulu10. •Med.Chit·. Trans.,' \'OI. .., 

x~x1v. ~,1.~~~: 1 c~~:~)it~~~u~~:fo~,.~~ t~er~-i~:~i~:~~i1~11is01~1~~1~11~e:~~:~;lr~~· 
the extending force. It Rhould be treated hy fixed extension as in fracture of the thirrl1-

~~~;~~~:~~,;~:~~h~i1;~~:!~r or/,~~cf~);~~t~:~k\:.:~'.~: i;~~~i~c\~~t;~ ::1;·~:;1~~:~.uently associated "~th 
th:;~~~: 11~r~t~ii~~1:L ~~~;~~~:c~m~y be regardt:d clinically as that of the pelvis, hut is always 

Fn.\CTCRES OF TnE LOWER ExTRF.:\tITY. 

From ho~pital statistics these fractures appear to be more common than tho~e of the 
upper extremity; Lut, as the majority of cases of fracture of the upper extremity are 
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treated as out-patient~, and of which no records arc krpt, the ronrJu~ion is weakened by 
a fallacy. Mr. Lon~dale, however, tabulated all cases at the )lidcllc:-;cx IloRpital for t<ix 
year~, and finding that 51 G examples of fracture of the lower extremity took place to 7G4 
of the upper, proved that fractures of the upper extremity are JO per Ct'lll. more frequent 
than thos.e of the lower. 

Frac:tures ~f the femur may be divided into those of the neck or vpper end, of 
the slu!ff 1 and of the lower or cond.'flar end. 

Fracture of the neck or upper end existed in 41 out of 217 con:.ecuti,·e cases 
admitted into Guy's, or in one-fifth of all cases. It is more frequent in the old than in 
the young~ probably from the i~1paired nutrition of the bone, the cortex in the ap:ed being 
always thmner and the cancrllt larger. I have, however, seen it in a boy, <'Ct. 12, and a 
man, a.'t. 27. Stanley and Hamilton have recorded examples at e'·en an earlier a"C. In 
Guy'::i l\Iuseum there is a specimen tak(•n from a child ret. fl. (Prep. 1184.) 

0 

" '!Len .the fracture lnkes place nenr the head of the bon~ it has been called i'ntra-cap
~ular (Fig. 507), when near the trochanters, e:rtra-capsular (Figs . .50-1-5)-terms that 
for practical purposes ouglit to be reli nqui~hed. Both forms may be i"mpacted, and in 
Fig. 508 both are seen together. 

T'he best division of fra.ctures of the neck of the fomur se<'ms to he into the impacted 
an<~ 1~nimpacle~, the old division of intra- and extrn-cupsular fracture being as unscientific 
ns It IS unpract1cable. 

Fractures of the base of the neck are almost always impacted nt their origin. and 
become unimpactcd from some disloclgment of the impacted fragments, or comminution 
of the bone (ride Figs. 478, ;)01, 5). 

Fractures of the narrow part of the neck may be impacted, but more commonly are 
unimpacted from the first. This form of fracture is more properly called intracapsular 
than any other (Fig. 507). 

50~). rare examples a double impaction of the head and neck of the bone is found (Fig. 

Sir A. Cooper recognized this to a degree, though he <lid not quite see it~ importanre, 
when, in describing fractures of" the upp<'r part of the thigh-bone, he wrote "the fracture 
is placed at the root of the neck of the thigh-bone, the trochanter is i:.plit, and the neck of 
the bone is recei,·ecl into its cleft. It frequently happens in this injury that tlie fracture 
of the neck of the thigh-bone is complicat~<l with an injury of the trochnnter", major and 
minor; the neck of' the tl1igh-bone is forced uL times into 1l1c cnncell i of the major tro
chanter." To the late Profossor R. ,V, Smilh, of Dublin, the tlin.nks of 1hc profession 
are U1Hp1estionably due for having given prominence to this cla"s of' casPs, and in his 
valmible work on Fractures in the vicinity of joints, published in 1850, will be fouud 
nearly all that is known about the subject. 

I am fully prepared to endorse his opinions, and agree with him," that all extra-(·ap
sular fractures are, in the fir.st ins.Lance, also impacted fractu1·r:-. 11 I believe, moreover, 
that many so-called intra-capsular fractures and all mixed forms are primarily of a like 
kind 1 and "that it depends principally upon 1he \•iolencc with which the injury has been 
inflicted whether the nl'Ck of the bone shall remain implanted between 1he lrochanters, 
or whether these proces ... es shall be so completely sepl\ratetl from 1he shaft of the femur as 
to allow of the escape of the cerdx from the cavity which it had f'ormecl in the reticular 
tissue of the lower fragment. lf the force had not been n~ry great the neck or the fomur 
remains wedged in betwcf•n the trochanters, and one or both of these processes are "Plit 
off from the shaft; and if the fibrous structu res around the neck of 1he hone and trochan. 
ters have not been injured, these broken portions of the trocbanters are tit ill hdd firmly 
in their places, and the cervix does not become loosened (Fig. 50J); but if the force has 
been considerable, the impulse prolonged, the bone in a slate of senile alrophy, or if, as 
frequently happens, the patient in endeavoring to ri"e falls a second time, then, under 
these c ircum st<inc<"s, the trochanters are not only broken from the shaft of the fomur, but 
nre so far displaced and separated from their connection with the soft parts that the cavity 
or socket, as it were, into which tlrn superior fragments have been received, is destroyed; 
the impaclecl cervix thus set free no longer opposes the ao:cent or the jnferior fragment, 
and the case then presents the characters of the ordinary extra-c:ip!'mlar fracture with 
great shortening of the limb. 11 (F ig. 505.) Jn fact, the ordinary fracture of the_ base of 
the neck of the thigh-bone is primarily a.n impacted fracture, tl~e ~mpacted boi~ef' 111. some 
cases l;eing loosened by a second fall, m others by exce:ss of violence received 111 the 
original accident, and in too many by tlie mant'i~1dation of.tile surgl'on in l1_is anx_t"ety to 
mal·e out the presence of afrarture by the detection of crepllus. Jn<leed, tins seek mg !or 
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crepitus in enc.es of frncture i~ a practice fraught with dnnger. In fractures of the neck 
of the thigh-bone it is not only unneces5-ary because the diagno~is of the case can. be ma.Jc 
out without it, but it is unjustifiable, as the attempt to find it in en::ry case of nnpacted 
fracture is often attencle<l with irreparable mischief. 

Fig. 504. Fig. 505. 

Jmpacted!ractureofthe neck of the thigh-bone, from Comminutedfractureofthe upper part of the thigh-
the mu~eum of rny father, the late Mr. T. E. Bryant. bone, from the neck being driven Into the abaft. Prep. 
Prep. Guy'• !lui., 1157°. 119-1,Guy'e i\lua. 

The diagnosis of an impacted fracture is a point of considerable importance, since it 
is not to be disputed that the recovery or degree of lameness of many a patient depends 
upon a correct appreciation of the value of such symptoms as usually exist in this variety 
of fracture, and that, too, in a very critical period of the cnsc. Should an error in diag
nosis be made, and the case being one of impacted fracture be overlooked, violent manipu
lative efforts will probably be made to reduce the supposed dislocation or to set the 
supposed fracture; or, what is equally probable, to decide the question between the 
presence of the two by the detection or non-detection of crepitus. As a consequence of 
this violence, the impacted bones to a certainty will be loosened, if not worse disturbed, 
anU the case will be changed from one in which the bones were plnced favorably for union 

and recovery, iuto another in which 
Fio. fi05A. a ''cry different set of circumstances 

has to be i::ncountered and a less fa
vorable prognosis has to be given. 

Ilnppily, however, the diagnosis of 
these cases ift not difficult, and the 
symptoms that indicate the presence 
of an impacted or non-impacted frac

D ture are fairly characteristic. They 
may be given as follows :-A blow or 
fall upon the troclianter, followed by 
more or le~s complete loss of power 
in the limb. a variable degree of 
sliortening, a.fixed, everted, inverted, 
or straight position of the foot, which 
moderate extension will not rectify, 
and when the impaction is great, an 

dr:~:r:P~ha0r~!n:e::e~ 1~; :~;;~1::~6,~r:~1~:::irnaeet;;~!eb~1~:~1~ ~l~r1:x:e}~1t/:~ l~~~ h:r g;l~:t ~~~~b(~~~~ 
A, Normal length or ba~e or lllo-femoral 1riaug!e (Flg. 006); .505A). Thchendofthebonewillrotate 
B, Shortened base or IJlo.remornl triangle; C, lloriiontal level in the acetabulum, and the trochanter 
of fractured bone; D, Hor!zonu.l level or eouud hone. with it, tlie rotation, however, of' the 

. . . trochanter taking place through an 
arc of a ~1rcle of which the hc?cl of the bone ts the centre, inst~ad of' upon the axis of t11e 
sh~ft a~ m detached fracture ot the nee~. There will b~ indistinct or no crepitus. Local 
f;~~n d:~~ :t~~~sa~~i[i~~t~n pressure behind the trochanter, and local thickening within a 

Wl~en f~om ~he direc~ion of the force. applied to the trochanter the posterior wall of the 
neck 1s dnven rnto the mter-trochantertc line, the limb will be rotated outwards and the 
foot et:erted; and, when the anterior wall is driven into the bone, there will be inversion. 
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of the limb. The former form of accident is far more common than the latter, on account 
of the greater thinne~s of' the posterior wall. 

To make out the existence of shortening of the neck of the thigh-bone and its amount, 
the following " test line" mny be employed. I, as well as my dressers, have used it for 
many years, ancl found it of great value; indeed, as a proof of itll use, I may add that 
twenty-four consecuti\·c cases of fracture of the neck of the thigh-bone, admitted into my 
wrmls to the end of 1877 (the a,·erage age of the patients being 74), left the hospital with 
union of the broken bones and useful limbs. The diap;nosi~ of all these cases had been 
made by means of the test line I now describe, and with the gentlest manipulation. 
( 'Lancet,' January 22, 1876.) 

For purposes of demonstration I ha,·e described it a~ the ba!>C of the ilio-femoral tri
angfo (C B, Fig. 50G), the two sides of the triangle being made up of two lines drawn 
from the ante rior superior sp inous pro-
cess of the ilium, one of them, A C, be- Fio. 506. 
ing vertical, and trn.Yen;ing the outside 
of the hip to the horizontal plane of the 
body; and the second, A B, impinging 
on the tip of the trochanter major <Uld 
corresponding in the nol'mal condition of 
the hip-joint to the anterior half of ~C
laton 's test line for cli~localion of the head 
of the femur backwards. 

The "test line" C B for fracture or 

:.~;~~e~;l~7es0~o t~~e 11,~~~iC~inl~nt~:e a~~0e~~ ui~eh;r ~~::~e:~;: 10 ~';~:oug~ek A0( ,~~ th~g8h~~:~!'.0e for frac-

tends from it to the trochanter. 
Any shorten ing of this line, on comparing it with the same taken on the uninjured 

side, indicates with precision a shortening of the neck of the thigh-bone; and, when the 
shortening has followed at once upon au injury, fracture of the neck of the thigh -bone, 
impacted or otherwise, is certain. Compared with this line, all other measurements are 
un<'crtain. By its use, rn;_rnipulations of the injure<l limb are often rendered unneces
sary. 

For practical purposes, the vertical line A C and the test line C B are alone required. 
To compare the two sides of the body it is necessary to see tlml the pelds is straight. 

Tile symptoms thus described, taken as a whole, may be looked upon as pathognomonic 
of an impaclured fracture; for, although there are other injuries lo the hip-joint which 
may gi'"e rise separately to many of' the symptoms detailcU, there are none in which 
all or most are found combined. There is no injury to the hip-joint in which the head of 
the femur rests and can be made to rotate in the acetabulum and in which immediate 
shortening is ever found. with the exception of a fracture; and there is no form of frac
ture that occurs under like circumstances, with the exception of' the impacted, that is not 
accompanied by crepitus that can be readily detected, with complete eversion of the foot, 
marked shortening, an<l lo.ss of power over the limb. 

FtG. 507. FIO. 508. 

lnlr11-capu1lar fracture of tbe neck or femur. Doubly impacted frac~ure of tbe neck or tblgb-bone 
of tho latel\lr. T. E.Brynot. Prep. llb7'°,Guy'a llus . 

These points al'C well brought out in a paper in tl1e ':;)Jed. Times' of 1869, in which I 
g:H·e a careful analysis of fourteen cases. 

'\'hen sudden inc:rea<:.e in the amount of shortening iakcs place some days after an 
injury to the hip, the tiepara.tion of the impacted bones an<l the drawing up of the lower 
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fraf!;ment should he snspecte<l, 1rnd, when some gradual shortening follows, it signifi es the 
ab;;orption of the injured neck of bone. 

The cversion of the limb a<; found in the non-impactured fracture is clue to the simple 
weight of the broken limb, aided by the action of the powerful external rotator and pos
sibly of the acl<lu<'lor mul'lcle_.;i. The position of the limb in the impacted fracture, 
whether slightly en!rted, !'traight, or inverted, is determined by the impaction of t.he 
anterior or posterior wall of the neck, and by the fact, that the foot will be fixed by t.he 
impaction in the po~i1ion in which it. existed at the time or the accident. 

Jn non-impacted frarture of the nnrrow end of the neck or true intra-capsular fracture, 
there il1i usually more shortening tlu\n in the fracture of the ba.:;e; this symptom depend
ing in both of the.;;e C'ases upon the amount of separation of the fibrous CO\'Cring of the 
broken bone. In the form('r, crepit.us is also less distinct. In both tbe!';e forms the 
shortening will be made to di~appear by extension, whilst in the impacted, in any of its 
varieties, no surh effect will be produced by ordinary force. 

It can only be by carele!';sne~s that a contused hip is mistaken for a fr:ictured thigh, 
impacted or otherwi!'le . I have, however, known thi -i error to be committed. 

"The practical importance of readily ideutifying this fracture," writes Bigelow in his 
valuable monograph on the l1ip , "lies in the fact that its progress, as regards both time 
and good union, iH in general more favorable than that of the unimpacted frac'.lures; that 
though it is a comparati\"ely common an<l disabling accident, it may exhi bit little deform
ity; and, lastly, that the object of extension in its treatment is to steady the limb, and 
not to draw it down." 

THEATm::xT.-If it were as distinctly understood as it should be by all students and 
practitioners that a fracture of the neck of the thigh-bone can be diagnosed without seek
ing for crepitu;;, that all but the gentlest manipulation of an injured hi1> is likely to pro\·e 
injurious, and that any attempt to elongate the limb by forcible extension, to flex it or to 
rotate it with the Yiew of restoring it to its natural position is likely to be followed by a 
breaking up of the impacted bones and consequently by irrepnmble injury, the treatment 
of these ca.t>CS would be as sat isfactory in its re;;ulls ns it is simple, anU our work-houses 
be occupied with fewer cripples. Every case of fracture of the neck of the femur, im
paCtl'd or non-imparted, intra- or ex tra-capsular, in the young, middle-aged, or old, should 
be treated as if repair and union were su re to take place if the parts are kept at rest and 
in n.ppo,.ition; and, in the large proportion of cases, the hopes of the surgeon will not be 
disappointed. In the impn.ct cd fractures , union ought to be looked for if the broken frag
ments a.re left alone and not loosened by a careless or too curious manipulation . In the 
purely intra-capsull\r fracture, union may take place, OSS('OLIS in mn.ny cases, fibrous in 
more. In a fow there will Uc none, owing to total separation of the head of the bone from 
its attachments, or to the feeble power or age of the patient, or because the broken frag
ment receives loo little nouri i;:hment to allow of sufficient r<•parati\·e material being poured 
out, or becauge the fractured bones ha\·e not been kept suHiciently at rest and in apposi
tion. Under these circumstances the bea.cl of the femur will be loose in the acetabulmn 
with its broken surface smoothed into a cup-shaped cavity, where the rounded end of the 
broken neck of the fomur plays as in a. fal.se joint. 

Jn the impacted fracture.:;, the limb ought simply to be kept at rest, and this object is 
attained by means of the double splint. 

F10. 509. 

Long•pllul,withwelghhforextenaioninfractureortheneckor tbethlgh-bono. 

In the non-impacted, c_xte?!';io_n is to be more thoroughly employed, the limb being 

~~~i~7!1 ~11~~,~~et::: 1:1~·~!-~~,~~:~s1 (~1~f~'.0~ri9)~d 01;1~~11,~~~:~~tdistl ;~1'.~;t!~;~;~~a:;~ ~L~~1i~ !~~~11::~: 
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as applied with the douhlr splint (Fig. 510), in which both limh,.; are kept parallel, ab
duction or adduction of the limb prevented and cxtcn~ion maimaincd, no pres::im·c beiug 

F10. 510. 

~.,_,,.- --. 
~ . . . ~ : c 

lft.ditt'"tll.&er
kounwUttor 

Doubleepllntforfractureot theeha.ftorneckofthethlgh-boueandblp-dl11ease. 

applied over tl1e troclianters. ·with this splint no perinea! bn.nd is r('quired if the foot or 
tho bed is raised two or three inches. It is as valuable for fracture of the thigh-bone as 
for diseas<' of the hip-joint. 

Sir A. Cooper's plan of placing the patient on n double inclined plane has few advan
ta~es when union is to be looked for, and even the broad, well-pn.cldcd belt which lie ap
plied round the pf'lvis in order to keep the broken fragments clo.:.;cly together cannot he 
recommended; still, where the long splint cannot be worn the inclined plane may be sub
stituted. 

In the impacted fracture no perinea! pacl is wanted, as no extension is required. Jn 
the non-impacte1l, where it is u<.;ecl, care mus.t be obsen·cd that it is well applierl anrl wt:ll 
p:uldecl, particularly in aged subjects; an india-rubber perinea! tubular band being better 
than a leather one. 

\n1en the nC'cC'~<;ary confinement to the supine position cannot Le tolerated and bed
sores appear, it may be ncec:-!:'ary to gi,·e up the long splint, and under these circumstances, 
it is wi~e to fix the hip, pelvis, and thigh, in some strong immovable casing similar to that 
employed in the hip <lif:ea:-e (Fig. 555), the limb being kept extended by means of Wl'ights 
attached to the foot during the setting of the material. The casing may be of leather, 
felt, perforated zinc, or flannel, with stareli, or gum nnd chalk. 

To allow the patient to get up without any app:mttus is not only to giYe up :tll l1ope of 
a cure by union, but adds to the local irritation , as the broken fragments will grate ngainst 
one another and irritate the soft parts around, often carnsing SC\'ere local nn<l constitutional 
di ::;turbnnce. Under all circumstances, howe\'er, immobility of the broken bone is to be 
insured. 

F10. 511. F10. 512. 

Fraclureo! th enecko! the thigh-bone withlutheca1t-

::1:, ::~:l;a~~ir:;:tiu::11:~P~:=:~ ~~1 =0~1ee~kft:;°t~: t~:::~ Femur or the OJlpoelte &~~:~:::;Ing !be amount or bone 
Prep.rf'mon'dfromwo11111.11,1Dt.OO,wl.Loht1dreceived lhe 
lnjuryllv;iye;1r1belore. 

Interstitial absorption of the n~ck of the bone i.5 ~onwtimes mN_with nfter 
fracture, and iu Fig . .J1 l the fact is well illu.strated, the neck ot 1he bone ha' mg almost 
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entirely di~nppcarecl, as will be seen at once on comparin.~ a section of the injured bone 
with that of the uninjured, from the same subject (Fi~. 512). It is s:aid ah;o to take place 
after a contu~ion without any fracture in O."iteo-arthritis; how far it may occur otherwise 
is an 01~n que~1ion. l\Cy own impression is that in all such ca~cs some fracture existed, 
thouµ:h it is difficult to prove the truth of such an opinion. The question requires further 
elucidation. 

Fractures through the trochanter occas.ionally occur. Sir A. Cooper describes 
them as oblique fractures not implicating the neck of the bone, and can be made out by 
the irumobili1y of the lower portion of the bone whilst the upper part is fixed, and by the 
other signs of fracture, such as crepitus, &c. They should be treated like fractures of 
the neck. 

Separation of the epiphysis of the head of the bone has been described. 

~~~t'~ ~~r~eJ~~<~-~~1:~~1~1~~~~~s ~~~t h1~~ 'p:.!1;!~~:;~1~u~!~1~~,'t! 1~fc1~~:1~t1~:teNt~~; I,~~~' tt t:~: 
doubtless, pm:siblc in the young. and would be known by some such symptoms as those of 
racture of the neck, crepi1ns being exchanged fol' what South calls a ' 1 distinct dummy 

sensation" on rotating and extending the limb. As a consequence of disease, it will be 
dt'strihed in a later chapter. 

Separation of the epiphysis of the trochanter major is a more definite 
accident, and doubtless has occurred. Sir A . Cooper recorded a case which )fr. Aston 
Key had obi;erved 1 and the clia::?'nosis was verified after death . In it, the detatched frag
ment, howe,·cr 1 wa-. not displaced but held in po,.ition by means of its fibrous and tendinous 
coverings; and was the result of direct local violence; abduction of the limb caused great 
pain, but nil other movements were allowed. The preparation exists in the Guy's )lu
seum, 119.>, and is figured below (Fig. 513). A like case occurred in the practice of the 

FIG. 513. Fw. 514. 

t } 
Mr. Aston Key's case. Prep. 119:'.i, Guy'• Mui. Appear"nce during Ure. Mr. Poland'• case. 

Fractureoftbeepiphy11i11otthemi.Jortrochauter. 

late Mr. Poland, at Guy's, in 1871, which through his kindness I saw. It occurred in a 
boy, ret. 12, from a direct blow, and was characterized by a projection and thickening of 
the trochanter (Fig. 511). Similar instances k"·e al:-o been published by Dr. Roddick, 
of )fontreal (•Canada l\led. and Surg. Journal,' l'\ov. 187 j ), and )fr. McCarthy ('Path. 
Trans.,' 187.J} 

FRACTURE OF THE SnAFT OF THE FK\lUR. 

This may take place in any part, but is more common in the centre than elsewhere, 
nnd, as a consequence, of inJirect violence; it may occur, however, as a result of direct 
force, and more r::u·ely of muscular action. From this cause I have seen it from the 
swinging: of the limb over the side of a cart in the act of descending-, and, in an epi leptic 
p11tient, from the spasm of the muscles, with the pn.tient in bed. I have known it also to 
take place from the same cause when cancer of the bone existed. 

The fracture may be transverse, oblique in any direction, dentaled, comminnted or ·im
pacted, the nature of the force an<l its direction determining tlu.~se points; a sharp blow is 
likely to be followed by a trans\·erse fracture; a crushing force by a com minuted one; an 
indirect fracture probably will be oblique, according to the natural bend in the lower part 
of the limb. In the middle of the bone, a lateral obliquity is the mo:o;t common, in the 
lower third, an obliquity from behind forwards. Fractures may :d1'o be double in the 
same bone or compound. In the case illu~trated (Fig. 51:)) the fracture was im pacted, 
the upper fragment ha,•ing been forc~<l into the hollow of the lower, which it has split. 
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It occurred in n patient under my cnre in 187fi, ::et. 83, from a fall <lown nn area upon his 
knee. The man died on the 29th day from kidney disease. ( · Path. Soc. Trans.,' vol. 
29, 1878.) 

The displacement that takes place turns much upon the line of the olJliquity and the 
position of the fracture. In fracture below the lesser trochantcr, th~ upper fragment is 
prone to be drawn forward by the action or the psoas anil ilia.cos muscle~, and outward hv 
the external rotators. In fractures abo\'e the condyles, the lower fragment is apt to b~ 

F10. 515. 

Impacted fracture or llieshartorthefomur,produced byafalluponthekneeiua innn,aged83. 

drawn backward by the unantagonized action of the ga.\il l'OCnemii muscles. In fractures 
of the centre of the shaft, the deformity depends on the line of obliquity. Rotation out-
wards of the lower fmgment is found in nearly e'"ery case. · 

There is usually no <lifllculty in diagnosing a fracture of the sh:i.ft, the following symp
to1rn~ being usually present: A fall or injury, followed by loss of power in the limb; 
shortening, which extension can rectify; deformity, probably angular; extra mobility of 
the lower purt of the injured limb; crepitns; and probably the projection of one encl of a 

~~~~~7~! :~~~1k:~~rs,:~;~,~f i ! hi~ f :~iq u~~~!~~; ~:~~:;i·~~:l~~e 1\~et ';~\1~~~~~1~eJe~~~,;~~1t~t:~!71gi ,~:::~ 
cates the line of the obliquity. 

In young childrtm where the fracture is incomplete, shortening with bowing of the 
limb after an accident, and an indistinct sensation of yit'lding on m:i.nipulation. with or 
without a peculiar crackl ing sensation, indicate the 1111ture of the nccidcnt. 

TitEAT:tIE~T.-The fragments h~wing been carefully adjm;ted by means of extension 
and gentle manipulation, the mechanical treatment of these fraeturcs consil!"tS in the main
tenance of' extension by nwans of some applied force and the complete rest of the coapted 
bones; gentle compression of the affected part bt:ing sometime~ beneficial. To assist the 
surgeon towards these ends, some anresthetic may be used if the pain be sen!re an<l it is 
impossible by other means to keep the patient at rest, and any spasmodic action of the 
muscles interferes with the surgeon's aims. 

The means adopted for these ends \"ary considerably, accord ing to the fancy of the 
1mrgeon and the fashion of the school. Thus, in hospitals where the Scotch influence is 
great, Liston's long splint is the usual one employed, which should extend well up into 
the axilln, and se\•eral inches below the foot (Fig .. 109, without foot-piece) . It ought 10 
be well padded and supplied with a soft perinea! band, such as a leather strap. or :i. piece 
of india-rubber tubing. The ankle and instep should be well protected from pressure by 
cotton-wool, and the retaining bandage applied with equal pressure. 

At Guy's, where the long splint bas been for years employed, Desnult"s splint, with a 
foot-piece (Fig. 528), an<l the addition of a cross-bar for stC'adi11e~s has been more gen
erally preferred, although within the la.st few years it has gi,·en way to the double one 
(Figs. 510, 553). The spl int may be of wood or metal, and made with a slide so as to 
be adjusted to different patients. 

In fractures of the upper third, where the upper fragment is apt to t ilt forward nnd be 
rotated outwards, the double inclined plane is often of great ,·aluc. It should be employed, 
however, only when the long splint fails to fulfil the objects tile surgPon has in view. lt 
is d:~ily dropping out of use. 

Gul'don Buck's method of applying extension to the limb by means of weights h:HI 
found great favor of late years, and is doubtless very good and simple, the counter-extend
ing force being applied by means of a perinea\ band of india-rubber tuhing fastened to the 
head of th«: bedstead or ~plint, while the limb is steadied by means of long sand-b:i.gs 
applied laterally, or short thigh splints. This plan, howe\•er, hns the <li~adrnutage of not 
preserving suflicient immobili1y of the broken bones, nnd ougl1t, therefore, only to be 
employed in conjunction with the long splint. 

51 
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A very excellent splint has been suggested by ::\Ir. Cripps, in which extension an~ 
counter-extension are kept up by a cnrefully regulated e)a..,tic fore~, and I have used it 
with great advantage. The perineal pad, however, must be a thick and yet a .~oft o~e. 
The whole thing is figured below (Fig. 516). I prefer, however, the double splmt (Fig. 
510). 

FIG. 516. 

~__A 
·~~ 

Mr.Crlp1is'spliut,6howingvalueotelll8tlcsu8penslon. 

A splint full of promise was introduced in 1875 into practice at Guy's Hospita.l (Fig. 
517) from the Marine Hospital, Greenwich, where l\Ir. Johnson Smith informs me he has 
employed it in thirty cases since 1870 with good results. It is a modification of one 
invented by Dr. J. T. Hodgen, of St. Louis, U. S. ('Treat. on Mil. Surg.,' by F. H. 
Hamilton, 1865, p. 411), for gunshot fractures, and is made of galvanized iron wire (No. 
2). In it the injured limb may be supported on a piece of flannel, which i~ slung to ~he 
iron rod, or, upon pieces of bandage. Extension is kept up by means of the strapping 
attaching the foot of' the injured limb to the lower cross-bar of the splint, and tl~rough the 
suspending cords and pulleys. The counter-extension is maintained by the weight of the 
limb above the fracture and weight of the body. 

F10. 517. 

Dr. J. Bodgeo'1 1ncpeosion11pliot, uusedatGuy'a. 

The .splint, as seen in Fig. 517, is most comfortahle to the patient, and nn old house 
surgeon, .l\lr. J. F. l<'ry, reports(' Guy's Gazette,' Dec. 11, 187.3) that out of seventeen 
cases of fracture of the thigh consecutively treated with the splint, the average amount of 
shortening was less than half an inch, and that in six cases there was not any. I have 
found, however, after a lengthened trial of this splint, th:~t a much larger amount of callus 
is thrown out about the seat of fracture than is met with when the bones are kept perfectly 
at rest, and as they are by the double splint (Fig. 510), and c:onclude from this fact that 
there is more mobility of the ends of the broken bone by the one form of treatment than 
by the other. Under such circumstances, I have discarded Ilodgen's splint in the treat
ment of fractures of the thigh for the double, which is as ellicicnt in its action as it is 
comfortable to the patient. I have treated with thi~ splint consecutively 31 cases, and in 
18 there was no shortening, in 10 there was less than half an inch, and in only 3 was 
there an inch. These results are far better than those reported by )Ir. Fry n.s having 
been secured by Hodgen's. 
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Jlodgen's splint should not be confoun<lecl with ~athan Smith's, wl1ich is made of wire 
applied to the auterior surface of the fractured limb, which is ~rnspencle<l to ii by rollers 
(Fig. J3~) . 

" 'hen the fracture is compolmd, :m interrupted splint may be employc<l. Jn addition 
to th<> long splint, short additional splints applied in front, or the inner side of, or behind 
the thigh as the want of the individual case may sugf!est, are of p:rcat rnlue t0 insure 
greater 8teatliness of the broken bone. In no case should the seat of fracture be covered 
in . The bandage should stop below, and, if necessary, recommence abO\'€' it. To prevent 
the bandage slipping after it has been applied, it is a good plan to girn it one coating of' 
paste or glue. 

~lany modifications of these means might b<' mentioned. Tlllls, Pn~et has ,·cry gene
rally employed Busk's long splint, in which a joint cxist1i opposite the hip, which enables 
the patient, after union has taken place, to sit up without aflCcting the thigh-bone. Mr. 
C. de 1\Iorgan, of the )liddlesex Hospital, applies t.hc extcm:ion to the f'rn.ctured limb by 
means of a force carried from the foot through a pedal cross-bar to a long splint applied to 
the opposite one (F ig. 518) . T his splint is good for fracture as well as for disease or for 

FIG . !HS. 

excision of the hip-joint. Sir W. Fergusson was wont to apply his counter-extension from 
a strong stay of jean, carefully fitted to the upper third of the opposite thigh, from which 
a band extended in front and behind to the upper end of the splint, thus doing away with 
the perinea\ pad. 

During the appl ication of the long splint, steady traction should be maintained on the 
injured limb by a competent assistant. " 'hen muscular spasm is severe, !l.Ome surgeons 
ha\'e adv iRed temporary pressure on the femoral artery in the groin. It is said to stop 
the spMm in a ll cases, and whenever I have tried it, it answered well. 

Jn infants and children under three years of age fractures of the thigh are treated with 
dilticulty, for any immovable apparatus is constantly dirtied from urine, feces, &c., and 
requires lo be changed, and the good that would otlLerwisP. be experienced is lhus neutral
ized. On this account Paget and Callender have trea ted, within the last few years, many 
cases of fracture of the thigh in children, without splints, all apparatus being dispenst:d 
with, u the child being la.id on a firm becl, 
with the broken limb, after setting it, be11t at Fw. 519. FIG. 520. 
the hip and knee and laid on its outer side.'' 
('St. Barth. Hosp. Rep.,' 1867.) I do not 
recommend this pracLice, but would advise 
instead that the injured limb of the child, 
togetht:r with the sound one, be flexed at a 
right angle with the pelvis, lixed by some light 
splint and hoisted upwcmls to a cradle, hook, 
or bar above the .bed (Fig. 5l9). By these 
means, the weight of the body acts as a con
stant counter.extending force, the chi ld can 
be well looked to for purposes of cleanl iness, 
and a good result mn.y be expected. At Guy's, 
we have bad excellent results from this prac. 
t ice. 

Splints of gutta percha, felt, or leather may 

~~p~i~~:l; w~~l~~h~~m'~:~~~~~~Cwl~:~;a~~~~s c~~i~= Fracture or the femur 

=~l~~:t~!c~f~~:;s t::~~~~~~~ :~,;=r~l~n0d~e:; ~~ ~:r,~c:~:1:1e~:~~~ed by 



80± FRACTURES OF TIIE LOWER EXTREMITY. 

applied at once, care being taken that the limb is kept well cx1cncle<l during its applica
tion and i:.etting. The Ba,·arian flannel splint is the best (Fig. 479). 

ln adults, abo, after the fourth week, this same immovable apparatus may be employed 
with advantage, the patient gaining greater freedom. Some surgeons think so well of this 
plan as lo :l<h·is<' its use in fracture of the thigh from the very first. Erichsen, its ablest 
adYocate, says ( 1 Science and Art of Surgery,' p. 225), "The stare heel bandage may be em
ployed in most cases. The limb should be evenly and thickly enveloped in a layer of 
cotton wadding; a long piece of strong paste-board about four inches wide soaked in 
starch must next be applied to the posterior part of the limb. from the nates to the heel. 
If the patient be very muscular and the thigh large, this must be strengthened, especially 
at its upper pnrt, by having slips of bandage pasted upon it; two narrower strips of paste
board are now placed one along each side of the limb. from the hip to the ankle, an<l 
another shorter piece on the forepart of the thigh. A double layer of' starched bandage 
should now be applied o,·cr the whole with a strong and well-starched spicri (Fig . .520); 
it should be cuL up and trimmed on the second or third clay and then reapplied." ''-rith 
such an apparatus, Erichsen has treated many fractured thighs, both in adults and child
ren, without confinement to bed for more than three or four clnyf;, and without the slightest 
shortening or deformity being left. The points to be especially attended to are, that the 
back splint be very strong at the upper part especially, and that the spica be well and 
firmly applied so that the hip and the whole of the pel"is be immovably fixed. 

Fractures of the condyles necessarily involve the joint, and these may be 
trans,•erse, oblique or vertical (Fig . .521) . ln subjects under twenty-one the lower 
J epipltysismay be separated from the sliaft, 

Fw. 521. Fw. 522. thus simulating a transverse fracture (Fig. 
522). 

These cases are serious on account of 
the joint complication, as some stiffness 
of' the joint generally, but not always, fol
lows i this result depending upon the 
amount of inflammatory action that takes 
place after the injury. 'Yhen the head 
of the tibia is fractured into the joint, the 
same observations are applicable. In 
these cases the posterior splint, as sug
gested by Macintyre (Fig. 533), is pro
bably the best, the knee being slightly 
flexed . V{hen joint complication exist~, 

~~;r::~:::·,~~:~~:i:~~~E 
8

~:~~
1

:~~o~~.
1

~;ue;.i:~i:!~) ~;:c~~~l:~~~o~~ ~!~~~~e~~' probably, some 
dylu Into the knee-joint. In exceptional iustances, the upper 
Prep. 1200, Guy'• iUua. fragment of bone is driven into the lower, 

thereby giving rise to an impacted frac
ture. These Ca')e~, like other impacted fractures, generally do well by simple rest. 

In all cases invoh·ing joints passive motion should be allowed at the end of five or 
six weeks. 

Nathan Smith, of New York, adrncates the use of an anterior ~plint composed of a 
single piece of iron wire of the thickncJl;S of a No. 11 catheter, which is carefully bent to 
the inequ:.llities of the limb and fastened to it by means of strapping and bandages, the 
limbs IJeing subsequently suspended to the ceiling by a cord connected with the wire above 
and below the knee, extension being mad!! through this cord, and the counter-extension 
by so raising the foot of the bed as to tilt the body towards its head (Fig. 53·::1.) 

In fractures of the lower third above the condyles, where the gastro
cncmii muscles tend to draw the lower frngmcnt backward into the popliteal space, some 
surg<-'011~ prefer the use of the inclined plane, and, where the bones cannot be otherwise 
kept in apposition it is, probably. a sound practice. But wlmt I believe to be a better 
on~ is the division of the tendo Achillis and the use of the long double splint. This ope
ration p~~r~lyzes the gastroc_nemii, and th~1s allows ~he surgeon to bring the bones into a 
good position and to deal with them as with an ordinary fracture. I h:we taught this for 
the last twelrn years, but have had only one opportunity of testing its value. lt has, 
however, been practised in America with success. 

Compound fractures of the thigh.-These are desperate accidents, and ta.kc 
lace in the proportion of one to every six or seven cases of fracture of the femur, and 
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when they occur, half the patients die. They should be trcnted where possible on con 
scn•Mirn principlcfli, and nmp~1t~tion shoul~ 01~ l y be performed when the soft parts, with 
the vc~.;eJs and ncr\'C'I, nre so 1111urcd as to forbid any rear;;onable hope of rcco\·cry. Con 
servati\'C practice should hnxe full scope in young subjects espetially, and when any doubt 
upon the .nccessily of n~1putation exists, the. surgeo~ had better <l<'cide upon trying to 
sa,,·e the l11nb, although 111 the aged an opposite practice :;.houlcl be adopted. 

Army !'Ur~eons, l1owevcr, :.uh·ise the propriety of practising consennti:;m for gunshot 
fractun:s in the upper third of the thigh, and amputation for all fractures of the middle 
and lower thirds; the nature of gun::hot injuries to tho~c parts precluding all hope of a 
natural reCO\'ery. All modern army surgeons, English, American, French, and German, 
agree upon this point an<l endorse Dt1puyt'ren's, Jlennen's, Larrcy's, and Guthrie's opin
ioni that in gn nshot wounds of the thigh, "in rejecting amputation we lose more lives 
tlmn we sa\'e limbs," and" that in the exceptional cao:;cs which result in consolidation the 
condition of the limb is not encouraging." 

Amputation of' the thigh for compound fracture is most fatal, two out of three dying. 
1n the upper third of the thigh , the mortality is sti ll greater. 

It is from this fact alone that army surgeons have advised the conserYat iYc treatment 
of compou nd fractures of the upper part of the fCmur, and ~Ir. Erichsen has been led to 
a~sert, that amputation in the upper third of the thigh for compound fracture is an unjusti
fiable operation. 

" "hen amputation is not at once called for, the wound ~hould be thoroughly cleansed 
and all for('ig:n bodies with loose fragments of' bone removed; the projecting portion:; of 
bone should he excised, bleeding arrested, and the wound sealed with blood or the com · 
pound tincture of bcnzoin, a splint should be applil'd at once, moderate extension em . 
ployed, and the case treated on general principles, while some surgeons would inject into 
the wound a solution of carbolic acid ( 1 in 20), and under the carbolic spray, dress it in 
the so-called antiseptic method. 

FRACTl.;tlES OF TDE PATELLA. 

These rtre usually transverse from a sudden action of' the quadriceps femoris, under a 
violent effort to prcrnnt the body falling backwards, the knee l)l~ing at the time partially 
bent. Such fractures arc met with chiefly in tl1e cent re of the bone, though they may be 
aboYe or below it. "If the fractcre is very low down probaUly the knee was but little 
bent, and thus the greater part of the bone st ill rested on the condyles." (Hutchinson, 
'1\Ied.-Cliir. Trans.,' 1869.) In some cases, both pa.tell~ are broken, together or con 
secutively; in rarer inst~\nces, the same patella may be broken more than once. I ham 
had such a case in a man in whom one patella had been broken t.wice and the other thrne 
time.:;; and, in the Guy's ::\luseum, there is a. preparation (Fig. 523) from my father's 

FIG. 523. 

Multlplefractureo!patella. Prep.l!!J'.!10, 

museum, in which the bone had b(>en broken trans\'ersely into four fragments, probably 
from different injuries or from some direct force, each fragment having a ligamentous 
union. 

These transverse fractures arc at times, although rarely, the re~ult of direct \'iolence. 
The French and American surgeons belie\'C them to be so very frequently. Direct ,·io
lence to the patella, however, is more commonly followed by whu.t is called a starred or 
vm·Lical than a transverse fracture, and in thc!:iC caSl'S, there is rarely much separation of 

:!~; ~:~~~11n~;~~s ~\ :1~0~:1~ t~~n1~1~~:Csl~Ja~!1~\~~il~~1rt~~~o~h: ~~.~~=t~~ef~·~:~i'C.'r:1·et~1~11til;is~2~~~·!t~~~nc:; 
grC:!atly increased by the effusion that is so apt to take place into. the knee-Jomti as well 
as by flexinrF the leg, both before union has taken place and for many months subse
quently, aml' from a yielding of the ligarnentous union. This separation is very freqnent'y 
an inch , but often more. Sir A. Cooper records a case in which five inches existed. In 
}'ig. 521, the separation is well shown. 
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Fw. 52-:l. The diagnosis of the trans,·er"e frncture is rarely 
difficult, the nature of the violence', the sudden loss of 
power of the limb, the distinct separation or the frag
ments, and the bulging of the synovial sac between 
the rlivided portions of bone, being characteristic. In 
the starred fracture the different pieces of bone may 
be made out. Jn the vertical, the diagnosis mny be 

Fracture or th~r:ga!:l!~~- Separntlou or ~i1i1:~ <l~!~Ce~~~,e~~li~J~~;nc~~:; ,~~:i~'\~~tl~~I; ~~'e 1~~~~:~~~:~~ 
um patellre or the Lendon of the extensors :.\bo,·e the 

patella is brokC'n, some difficulty may be felt; but such accident~ are ':ery rare. "..,.hen 
the transrnrse fracture is little more than a fissure, no separation will be found, the 
amount of sepnralion Ueing determined by the extent of laceration of the fibrous and 

~~i~l:1i::0t~1~ 1:0 ~,=··~i i:t ~~·r \~1:p:0~~~~ b~~~e~r 1~i~s~al~~:-~1~io~i11/~ ,!~1~~~!~.:\;11: 1I:~cc~~~~~io~~l::r~~i:1~ 
plete and the separation great, and 1t should ~e known, that .union by IJ.one may take, 
place altl1011gh probably but seldom; that umon by Rtrong ltgunwnt, with about l1alf 

~'.:~:1~1t1'.~n':'.1 i,:1 ~\:e0'. ~~:~~':".~F~~:·,:~~;e::i~r.~:~~~i,~:~~~s
1

~~:~~~~~':
1

~~t11~:~~:i;~~:;;~~~~~~::: 
FIG. 525 . twelve of true \igamentous union, and four doubtful. Jn the 

~t"~~.~~·~·~r!:; b:er~\,:~~ti~:~ i~·~~ ~C:J ~r~~ir.in ;:~e t~~!a:~~1~z;~sJ 
the separated fragments were only connected with each other 
by a single layer of tihrou.s tis~ue. 

That bone union takes place is now ~enerally recognized. 
In Prep. 121F\ Guy't5 Museum (Fig. J:?.J), the fact is well 
cxcmplifie<l. The specimen has been fully described with 
remarks, by the ln.te Mr. ·w. King, in the 'Guy's Hosp. 
Hep.,' series i, ,·ol. vi. 

In the starred or vertieal fractures osseous union is gener
ally secured, these ca1;;cs being rarely atlende<l with complete 
laceration of the pcriosteal or fibrous co,·ering of the bone. 

TREAT)tEl\T.-ln all cases, as well as in every form of 
fractured patC'lla, a long well-padded po::itcrior splint with a 
foot-piece extending from the tubcrosity of the ischium to the 
foot should at once be adjusted, the knee-joint being left 

unco,·ercd by the bandage. To the knee-joint, a ha:? of ice or cold lotion should be 
applied, for, as a direct consequence of the accident, blood is ,·cry apt to be effused, and 
as a !'cconclary etfcct, syno\'ial inflammation with effusion is almost sure to ensue. 

It has generally been the custom to raise the heel with a "iew to tlc:;troy the action of 
t.he extensor muscles, but it is now more generally belicv<·d that no good is. deri,•ecl from 
such a measure; as a com:.cquence the horizontal position of the limb is usually employed, 
the body being raised. Tlie fragments should be brought together at the same time as 
much :\.:i po::~ible by the fingers of the surgeon, and later on by 8ome apparatus. To do 
so, howe,·er, before the joint it..;elf has rrcovercd from the C'llens of the injury, while blood 
exi:-;ts to any extent, or the sy110\·ial capsule is clistenclecl with inflammatory etfu.::ion, is 
not wise; since any attempt to draw the bones togeth(>r undC'r these circumstances, can 
only result in tilting forward the surfaces that are required to be brought into apposition, 
with no good effeC't. 

For a few clays, therefore, until all inflammatory action has subsided, the surgeon should 
rest l"atisfied hy simply pressing the parts together with his fingerg, and when this result 
has been secured, the two portions may be drawn together by mtans of strips of plaster 
cliagoually applied, of india-rubber bands covered with wnsh leath(•r attached to hooks 
which ha,·e been inserted at interrnls of an inch on either side of the splint, or, what is 
better, by means of elastic compression, as sl10wn in Fig. 52G. 

l\Ialgaigne's hooks, which nre composed of four claws drawn together by a screw, 
ha\'C been much employed, aud are doubtles.!1 cffectun.l, but from the fact that they pene
trate the soft ports and painfully and forcibly draw the broken fra~ments together they 
are objectionable. Good results ha.Ye, bowe\·er, been rC'ported from their use. 

As soon as all inflammatory action of the joint has subsidl•d and the bones are fairly in 
position, such un immornble apparatus as the flannel Bavarian splint may be applied, the 
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patella being left exposed or not as the surgeon may think fit. "'hen the bone is band
a~ecl o,·er, c~re rnu~t_b~ taken no~ to yress upon i~, as I Jinn~ known ~<>condary suppuration 
with necrosis, and JOl11t complication of a serious nature thus ensue. Erichsen uses, 
as a rule, the starch bandage, and speaks 
highly of it. He applies it over a pad fixed 
above the fractured bone, with a figure-of-8 

FIG. 526. 

bandage. " rhatevcr apparatus is employed, ~ 
it should be kept on for fh•e or six weeks at 
least, and when removed, some light leather ~A 
or felt casing should be substituted. To ff 
allow the patient to flex the limb under three €~7~ 
months is hazardous, for the united ligament 1\r,umulalor ,.. 'i{ -

~~1es1;~~~ow~~ks:~:~c.l1e~ a;:0:1f~~1~~~~-clk:;e~ sp11:~r~::~a:~1:10 ::.:~1 ;a::;:i:; :1;:;,'.~:::e:::::;::'.on. 
cap should permanently be worn after this B. Band or dtr.11iplur; bvuud to tlllgb. 
accident. 

" ' ith the confidence rightly or wrongly engendered by what is known as the antiseptic 
system, surgeons ha,·e been led to cut down upon a fractured patella and to unite the 
fractured fragments of bone by sutures ; and, although in the cai:;e or cases in which tliis 
practice has been employed, it is a pleasure to record that no ba.d results followed, yet the 
prartice cannot be recommended but rather condemned. 

j,~J;ie&:~m~!.~ .~:~:rei~~l~~;'~~\~~~1i::,f:;~:~~;a~::~~~~:·~~~~f\:~~~~:::•~:£~b~;fr~~E~~: 
than as a rash and hazardous procet:!ding. 

Compound fractures of the patella.-These are i!!ra\'C accidents. one-founh of 

~~~.;:~~~Sa~;;;:~~ }~1x~::~;111 C~~e:,b~n~a~~~;·J~;\~r~~~:<~e t~!:~ ~~e:~IJ ~~L~e; ~:,j~, S~~~:~t);t:e~~ ~~ 
to s:we the limb, and adopt the ordinary treatment as for simple fractures of the patella. 
To this l-'nd the wound should be well washed with iodine water or carbolic acid lotion, 
and accuratl.!ly closed by sutu res, and inflammation suLduecl hy the constant npplication 
of ice. lf suppuration sets in, free incisions should be made into the joint, and a.mpu ta.
tion resorted to only, when the powers of lhe patienL fail to repair the injured joint. 
Detached fragments of bone should. howe,·er, be rcmovcd at once. 

Out of the 85 ca~cs collected by Poland, there wern 20 death" a.ncl G.) recoveries; in 3 1 
of these there was more or l<'ss complete ancl1ylosis of the joint; 20 reco,·ercd with mo,·e
mcnt, 4 were rescctcd, and :) amputated. The joiut suppurated in ·13 out of the GJ cases 
of rcco.,,·ery, and in all the fatal cases. 

FRACTURES 01<' Tim LEG. 

These are about twice as frec1uent as those of the thip;h. At Guy's, 1090 cases were 
admitted in six years against .SH of the thigh, and of these 202, or one.fifth, were com
pound. Of the simple cases, not 1 per cent. died from all c~u1:-.cs; and of 1he compound, 
27 per cent. succumbed. 

Both bones, as a. rule, are fractured; the fibula alone being broken in about one case in 
six, and the tibia in about one in se,·en. J.-onsdale's statis1ics indicate these points. 
These fractures arc inore commonly met with in adult than in child lifo. 

In fractures of both bones, those of the upper lwlf are ui:;u:illy the result of direct \'io
Jence, fractures of tlie lower half of indirect, such as the twisting of the f'oot or leg from a. 
fall or jump. 

In fractures of the tibia alone1 the line of fracture is f'requ(:'nlly trans..-erse, and 
from this cau~c th('rC is someti mes <lifliculty in making th(' diagnosis; the nearer the frac
ture to the knee the more transverse being the line. These fracturc·s arise chiefly from 
direct violence. They may so unite as to l c~n-e no external trace or injury; indeed, they 
may be a.ttendc<l with 110 little displacement that the line of' the bone is ne\·er broken . I 
have seen more than one patient walk upon tho fractured limb <lirectl)' af'1cr the accidenl. 
nnd in one case, the man went up a whole flight of stairs to his ward with but a slight. 
limp. Jn ::mother, under care in 1874, a woman with a fractured tibia and fibula went. 
about for a week. ln a medico-legal point of view, thes<' facts are important. "'hen the 
slrnft has been sepnratcd at its upper epiphysis, some arrest of growth may take place; 
an<l such a result is illustrated in Fig. 527 . 
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Fracture of the fibula is more common than that of rhc tibia, pnrticularly in its 
lower third, and I believe in many examples of what are called lmd spr:lins, a fracture 
exists. Jn 1he nppcr two-thirds, the fracture is usually cau~ed hy dirt>ct \'iolence; in the 
lower third by i11direct, such as a lateral t.wi;;t of' the foot. .As often as not it is associated 
with a forcihle ever:;ion of the foot. ·with pedal im-ersion, the extremity of the tibia is 
mostly broken oft: " ' hen with this fracture the foot is displaced outward, and its outer 

Fw. 527. 

Airut 01 growth In 
shaft or tl~ht tlbi1L (1 
inch), with bowing of 
fibula, following \11-
jury co upper epipby~ls 
two yoan before, In 
chlld,111t.8. 

edge rai~cd, the accident is known as '~Poll's fraclure" (Fig. 4G8), 
and under these circumstanres the external ligament remains entire, 
the force being concl!ntrated against the fibula from two to three 
inl·hcs abO\'e the rnallcolus; the internal lignmcnt, howe,·er, is rup
tured, or the inner mall4•olus is fractured. Displacement of the foot 
is not necessarily an attendant upon the fracture. It seems to be the 
resnil of some continuation of the primary fmcturing force or of some 
additional force, such ns that of an attempt to walk. In the indirect 
fra('turc, the line of fracture is probably olJlique, the 01Jlic1uity being 
cktermined by the direction of the force. 

Diagnosis.-In fracture of either of the leg-bones alone, the diag
no~is may be somewhat difficult, and more pa.rricularly when no dis
placement is present. Crcpitus may a.t times Uc made out by a forcible 
n.ttempt to move or bend 1he lower fragments, or, by some sudden 
inversion or C\'ersion of the foot, but the 1)urgeon should be careful in 
trying for this not to do harm. Local pain, liowe\·er, caused by pres
sure with the thumb o,·er the seat of fracture, and linear ecchymosis 
a ft!w clays a.fter the accident arc nduable helps to diagnosis in these 
as in all other kinds of fracture. 

Protracted or repeated ex~tminations of the injured limb should al
ways be a.voided, they only add to the mischief'. 

T1rnATMENT.-In fractures of eilirnr of these bones, a. natural splint 
is always found in the sound bone, consequently any shortening or 
deformity rarely fo llows the accitlent. \Vhat the surgeon has to do is, 
simply to apply some splint to enr.:;u re rest to the broken bone and to 

the muscles that move the foot-to the inside of the leg when the fib111a is broken (Fig. 
529), nnd to the outside when the tibia (Fig. 5:l8); the splints should ha.\'C a foot-piece. 
Jn frartures of the lower third of the fibuln, the foot may l>e dmwn inwards, the ban
dage being applied from wi1hout inwards, but in mnny instances, nothing more is called 

for than absolute rest. Jn otlu:r cases, a thick pnd is often of' 
Fw. 528. F10. 529. use opposite the ~eat of fracture. ln no case should the ban

dage cover the fracture. After the hpse of a fow clays or nt 
most a week, when all swelling with other evidence of local in
jury has subsided, the limb may with advantnge be put up in 
some immovable apparatui:: . 

Jn cases of Pott's fracture, or clislof'ation of the foot. outwards 
with fractured fibula, Pott used to place the patient on the 
affected side, with 1he injured limb flexed, fixing the leg upon 
an outside splint; an inner splint being likewise \·ery usually 
applied. A better plan, however, is found in !he posterior and 
two lateral splint;:, with a swing, as seen in Fig. 532, this mode 
of swinging the limb being a ,·ery good substitute for Salter's 
swing (Fig. 533) . 

Fractures of both bones occur in every ,·nriety, and 
the most common is the transverse about three inches above 
the ankle, but every form of oblique, tlentatc<l, comminute<l, 
and vertical fracture is met wilh (Fig. 175). \Vhcn near the 
joints, the vertical info the joint is by no menns mrc. The 

if possible, make out the li~~r~~o~~:t~l~1iit~ ~~.s~l7ex~1~:~~~~,~~0~11~[ t~:~e t::~~~~t~;~111~:~ ::;1~~.1 ~f 
the f~ag~enls n~~LY h~,·e to ride in any one direction, always obser\'ing tlie utmost gentle
ness m his man1pulat1on. 

"'hen the tibia is broken at the junction of its middle and lower thirds, and the ex 
tremity of its upper fragment on its inner or subcutaneous surface presents a V-shape 
(Fig. 530), the ~mrgeon may expect to find a fissure in the lower frugment of bone, start 
ing from the apex of the V and running in a spiral direction inwards, IJnckwards, and out-
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war<ls round the inn<.>r <.>dgc of bone, across its posterior surface towards the lower articular 
facet where the tibia and fibula articubte, the fissure then pn~sing horizontally inwards 
across the lower articular facet of the tibia to the po::-tcrior border of the 
inner malleolus, to join the one on the posterior a~pect of the bone, Fw. 5:30. 
tlwreby cutting off a triangular fragment of the tibia at its lower ex
tremity. 

Thi .rs rnriety of fracture is generally produced by some sudden twist 
of the body when the foot is fixed. 

It m:iy be suspected during li fe, when joint complications arc a~so
ciatecl with the fracture. lt was first describetl. by 1\1. Go;;selin ('Gazette 
des JIOpitaux,• 18.35). 

" rhen compound , it is generally of a serious nature, Hnd, nccorcling 
to Gosselin, should be trcl\tcd by amputation, Dr. H. lH. llodgcs, of 
America, going so far as to say tha.t by such ~\ practice nJone can the 
patient's life be s~wed ('Boston l\led. and Surg. Journal,' Jan. 1877). 
Deatl1 usually takes place from py;emia in cases 1.hat arc Jcrt alone. 

l am disposed, howeve r, to go so fal' in this direction, though I fully 
recogn ize> tlic serious nature of these c;:w;es and bel ie,•e that they claim 
the 1mrgeon's anxious attention. 

Jn tran:n'e1·.se fractures there is rarely deformity. Jn the oblique, it 
is a common result-the upper extremity of lhe lower portion of' bone, 
projecting, as a rule-the lower fragment being rotated outwards from 
the great tendency ihe foot has towards e\'t'rsion. 

The symptoms of fracture of the leg are too plain to be O\'erlooked. 
The tibia. being a superficial bone, any solution of continuity or deda
tion of the liue of its spine is readily made out, the nature of the acci 
dent, loss of power, deformity, and crepitus. helping the diagnosis . Jn 
fractures near the joint, it may at times be diflicult to make out whether V-ehapedfracture 
the bone is fractured into the joint or not, and when a douht (•xists, of tibia with spiral 
caution in prognosis and treatment should be obsened. Jn fractures fissures. Figure ta. 

cloSP to the ankle accompanied with <lisplact:ment, di1'1ocation may be ::t~o!r:~ c:~:;~~~ 
roughly simulated, but the slightest care ought to detect. tl1e true nature now In Dupuyiren's 
of the case; the facili1y with which the displacement of the parli; is Museum. 
rcctifiC>d, the fact that the malleoli retain their normal relat i,·c position 
with the foot, und that the ankle.joint moYes with focility, proves that the clisplacemeut 
is dur to broken bones an<l not to dislocation of the joint.. 'Vhen the lower epiphysis of 
the tihia iR displac"d with the foot, there may be sume difliculty in making out the true 
state of the c ~~e, but such an accident can only occur in children; it will appear as a 
transn .. rse fracture, but with no sharp etlge of bone as is 11:'11al in f'mctun::, while repbce
ment of the displaced fragments will not give rise to the ordinary crepitus of broken bone, 
but to a more subdued sensation. 

i~~~·,~1T~;,~~~~~~f~ 1i1~P,~~f;~t'e~ntl~~·a~~~~'e t~f? :!!:g:~;,i:!so~'.c~~i.1~:· 1~~:~~~' to" set" the frac-
llirC>, and to puL the injured limb into the right position with good splints as soon as 
possible. 

Procl'uof se lt\11ga fractureo f1h eleif. 

In a general wny, for fractures of the lower two.thirds of ~he bo~es, th~ be.st appa:atu.s 
is a straight, flat, and not too broad, metal or wooden posterior 8plmt (Fig. 031) 1 with a 
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rectang:ular foot-pi<'ce anti two broad lateral f'plint!' (Fig. 532), all bein~ well padded and 
firmly fixed by broatl strips of strapping, bro::ul bands of inelastic webbing or bandages, 
the seat of fracture being left exposed, if posl'iblc, for obsenution. ln Fig. 532, the 

Apparalusforflxingandswingingafractureorthe leg. 

wl10le apparatus i.:; illustrated with an int.<'rrupted spl!nt as for compound fracture. In 
re<lucin" a fract11re of the leg, the knee should be partially flexed or held by an assistant, 

th~sl:1,'.~~;':1i~~>1:1i{;~~;t:~I~ ~~1~,!~,~~~cfu';!~0:~1! ~ii1~·b5:1!1!~ be kept extended and the broken 
bones maintained in position, it being a good plan to fix the foot and limb at first to the 

poslt'rior splint, and subsequently 
Fw . 533. to apply the lateral. T'he leg after

wards should be slung to a cradle 
by bandages (Fig. 532), or Salter's 
cradle may be used (Fig. 533). 
\\'hen any wound in the ~oft parts 
exists, os in compound fracture, the 
corresponding lateral splint should 
be interruplecl, as shown in Fig. 
532. 

" rhen the fracture is clo.::e to the 
anklC'-joint, and any difliculty is 
experienced in keeping the broken 
bones in position from the spas
modic action of the tcndo Achillis, 
the tendon ghould be divided. This 
gimplc operation at once permits 

Maclntyre"11 spllut aud Salter·1 swiug. the parts to be adjusted with ad
mirable faC'ility, and renders the 

~=~~:~1it~~i:'~~~1:~;~.i~[e~le~!,;~~~e;l 1~:ll1~:0~te~ll~~~~;~~~i·~11.d~~~~e~:~~l~J~· ~~~:1i~et~ go on uuin-
·when the fracture is near or into the knee, a po:i.terior splint, such as that of Mac

Intyre or Amesbury, may be employed; indeed, ~ome employ this splint for most frac
tures of the leg (Fig. 533). 

In Relting any fracture of lhe leg, the oppoRite limb should be exposed as a guide, and 
an inquiry made to prennt error as to the existence of any n:~tural or acquired deformity. 
The foot should generally be plac('d at right angles with the leg, with the sole fiat to the 
foot-pierc, care being obsened that the heel does not fall and the lower f'rngment of bone 
consequently tilt upwnrds. The heel should also be well protrcted from pre!'sure, and the 
foot covered and prot('ctcd with cotton-wool. "Take, thercfort•," writes Paget ('Lancet,' 
Feb. 2i, 1869), "the foot-piece of the splint as th(-' gui<le for tbc position of the foot; and 
if you but sec, in the management of fn.1ct11res of the leg, that the foot of the patient and 
the foot-piece of the back splint fairly correspond, it is hardly possible for the limb to fall 
into nny dcfocti,·e method of repair. Correspondence between the axis of the foot and of 
the foot~piece insures that there shall be no rotation or version, either outwards or in· 
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ward~. Then, again, you should be careful that the foot touches the foot-piece by the 
thr('(' ball1' ot' the sole-the ball of the heel, the ball of the great toe, and the hall of the 
little toe." 

Dr. Shrimpton, of Paris, acting upon Dr. Nathan Smith's suggestion of an anterior 
wire splint, has appl ied it to fractures of the leg, with success. Jle employs a splint com 
posed of double wires an inch and a half apart, held togcthcr by four trans,·er"'e bars, and 
applied by means of straps to the front of the leg, as illustrated in l<'ig. 531 ('Lancet,' 

F10. 534. 

Nathan Smlth'a anterior wire 11uapension splint, with Dr. Slmpson'1:1 mod Ill.cation of\t below. 

18i2), the limb being sub~equently slung in a ,·ertieal direction. as Esmarch slingi' his 
pa1ient's leg in di~eas~ of, or after operations upon, the ank le. .After the limb has beeu 
kept in splints for about a month, some immorn.ble apparatus such a~ the flannel Barnrian 
(Pig. 479) may be sub:-:;tituted . and the patient allowed to get up, moving- about with 
crutches for another month. 1\,..hen there is little or no displacement and little swelling, 
as soon as the immediate effects uf the injury have pa~secl a.way the immovable splin t mn.y 
bent once applied, tl1at is, after the first week, the wants of the indi,·idun.I case being the 
only gu ide to its treatment. ·when the bones are comminutcd and some loose portion has 
a tendency to ride 01· rise out of its position, the application of a pad, wi1.h sumcient local 
pre~s ure to keep the parts i11 position, may be employed. ·when much effusion of blood 
01· lo<·nl action takes place, ice or cold lotion may be used as an application. Constitu
tional symptoms can be treated as they arise. 

Compound fractures of the leg ought to be adjusted in the same way as the 
si mple, care b(•ing taken to have au interruption in the splint corresponding to thP wound 
(Fig. ;}32). " ·hen tile wounds are cxtensi,·e, the posterior hollow splint of ::\Iadntyre, 
or any of' it" moditication~, may be used with advantage. 

"'When ihe bones are comminutt:d, the loose pieces should be remo,·ed, the wound 
clraned and sealed with a pad saturated with blood, the compound tinclure of benzoin or 
carbolic acid, as already desrribed; al a later period of the case, when inAamm:uion and 
suppuration take place about the seat of fracture, a free incision should be made clown to 
the bone, and any ncero~ed fragment remo\'ed. This operation gi,·es relief' to pain and 
expt:diu:s reeo\'ery. 

" 'hen the injury to the soft part;) is great, and the large vessels or the joint are 
invol\"ed, amputation m:ly be called for. 

About one in every three cases of fracture of the leg is compound, the a\'erage mor
tality of the compound being also about one in three. Of' those amputated, about 60 per 
cent. are fatal. 

" ' hen amputation is called for, a primary operation, i. e. 1 one performed during the first 
three days, is better tlian a later one. 

Fractures of the foot, commonly the result of some crushing force, are always 
serious, on account of the injury the soft parts IH~ve sustained iu common with the bones. 
" 'hen not so complicated, severe fractures of the bones of the foot as well ns other bones 
will recover by rest and the application of cold lotiont:, etc. 

:Fracture of the os calcis may occur by a fall from a height. It is seldom associated 
with any displac:ement, anti undergoes excellent repair when natural processes are left. to 
tlwmsclves. Jn excepl ioual cases the broken fragment may be drawn up by the action of 
the gastrocnemii muscles, and, under such circun1:;;tances, the leg must be kept flexed and 
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the foot extended to keep the fragment5 in position by some outside splint. Under these 
eircnm;;tances, howe\•er, the foot rarely recovers complNcly its natural u~c . 

Fractures of the astragalus also occur fronl some fall or violcncC' and nre often com
pound. I had a c.n-:r some years ago, in which the upper surface of the bone with its 
head wa~ split off and forced through the s.kin, and a second in which the bone was 
crushed into fragments and extruded from below the external mall<·olus. ln the former 
the soft parts were ~o injured that amputation was performed; while in the latter, reconry 
took place by natural processes with a stiff but good limb. 

Simple fracture may, however, occur, and I am dispo~ecl to think it is more common 
than is suppo~ed, but the injury is difficult to diagnose, particularly when no dis.placement 
coexists. J ha\"e had occasion in two cases to remo,·e from boys who had acute inflam
mation of the bone and joint, following an injury, the whole of the nccrosecl upper articular 
surface, with lrnlf' t11e thickness of the astragalus, and in both ~ood results followed. The 
pit'CC I remo,·ed in both instances looked as if it had been fractured, and subsequently 
died. I ha.\'e also recently (1878) remo\"ecl from the inner aspect of" the ankle of a mnn, 
the upper half of" the astragalus that had been fractured six months previously, and dis
placed so as to present its. upper articular facet inward~. Tlie case had been reported :it 
a sister hospit:tl as one of fracture of the tibia and fibula. The fractured bone had subse
qul•ntly infhuncd ancl died. 

Compound fracture of the melatarsul and plialangeal bones should be treated on ordinary 
principles, the immediate dre!:'sing of the wounds with the compound tincture of benzoin 
to exclude all air and place the wound as much as po-:)';ihle mHkr the conclition of a sub
cutaneous one being ab.solutely indicated. 'Vhrn parts irreparably injured require to be 
taken away, no healthy structures ought to be sacrificed in order to perform a named 
operation. 

COMPLICATED FRACTURES. 
EXTRATASATION' OP BLOOD. 

Fractures are ,·cry often complicated wi1h exfravasation of blood, when difliculties may 
be experienced in deciding whether the blood comes from an artery or a vein. In com
pound fracture, howeVl'r, the difficulty of diagnosis is less than in the simple, since tlie 
fioricl clmractcr of the flowing blood, its pulsatilr stream and capability of being arrested 
by pres~ure on its cardiac side, indicate its arterial source. In simple fractures, the dilfl
culty is sometimes very great, part icularly when the limb is distended with blood, and 
there is no pulsation in the swelling. °'!Vhen the vessels below the scat of injury pulsate 
naturally, the blood lias probably a \'enous origin, but when pulsation is not folt, thern is 
no reason to jump to the conclusion that arterial laceration has taken place, as the arteries 
may be simply pressed upon by the ctfu,:ed blood. "'hen the swelling itself pulsates the 
diagnosis is simplified, for such pulsation generally menns that a traumatic aneurism has 
formed, and some large arkry been ruptured. In a clinical point of \"iew, however, the 
question happily is not very material, as surgeons are now tolerably well ngrced as to the 
practice to be pursued. 
TREAntF.~T.-ln compoundfractures the injured vessel 8hould be tied or twisted, and 

the wound should be enlarged for this purpose when neces~ary; and e\'en where such a 
practice is impossible, and from the nature of the fracture and condition of the soft parts 
it is probable that the limb may be saved, the main artery should be tied higher up, as 
fractures heal well with a diminished supply of blood . Years n.::;o, when a student, I 
remen~ber a ca_se of l\Ir. ~rnns~y Co?per, in which a. compound fracture of the leg was 
complicated with a laceration ol the femoral artery, and the artery was secured at the seat 
of injury. Repair went on as well in the fracture as in any case I ever witnessed. :Jir. 
Bransby Cooper has also recorded in his ' Surgical El"lS:t)'S' n. ca.<:.e of fracture of the femur 
where the femoral artery was ligatured for a rnpturecl poplitcal artery, and recornry took 
place in six weeks. 

In the autumn of 1873, a youth, ret. 18, came under my care with a compound fracture 
of the condylcs of the humerus into the elbow-joint, and an injury to the brachia! artery 
about its centre, sufficient to arrest all circulation throu~h it. The wound into the joint 
was extensive, but ns my dresser had sealed it well with lint soaked in the compound 
tincture of benzoin before I saw it, I thougbt it wise to lea,·e the cnse to nature. The 
youth went on well without one bad symptom, and left the hospitnl with a mo,·ablc joint. 
l am disposed to attribute the well-doing of this case to the fact, that the brachial nrtery 
was obstructed. 
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w·hcn, however, the condition of the limb at the seat of fracture is such as to forbid 
any hope of its recovery being entertained, primary amputation ought lo be performed ; if 
a doubt exists as to lhc probability of the limb being saved, the artery should be secured 
in or nbove the wound; and amputation should be performed aR a secondary operation if 
the attempt foil to s:we the limb; the chances of a succes.:;ful result in primary and second
ary amputation being about equal. 

ln simple .fracture, when there is great effusion of blood and no pulsation in the swelling 
or vessels, the expcctalll treatment is the right one to adopt, the injured limb being kept 
at rest and elevated, and cold applied. 'Vhen pulsation in the swelling is felt, and it is 
clear that arterial laceration has taken place, the .same practice ought also primarily to be 
adopted, since every hospital surgeon knows that these Cfi!'!CS often do well under such 
treatment. I can recall Se\·eral where it was as clear as symptoms could define that with 
fracture of the bones of the leg sew•re arterial lact:ration existed, and yet a good reco,·ery 
en.sued. To cut down at the seat of injury and secure the wounded ane>ry is what no one 
at the present day advocates, although John Bell la.id it clown as a Jaw, that such a rule 
should be followed; but to do .so abo,·e the seat of injury is one that commends itself to 
the surgeon's attention 1 when it is clear that some treatmt:nt is requisite for the wounded 
n:.ssel and that the fracture and parts around are progressing towards reco,·ery. When 
gangrene of the limb threatens, it would be as unscientific as it is useless to adopt this 
pra('tice; amputation, under such circumstances, being alone applicable. 

By way of summary it would appear that in compound fracture complicated with 
arterial hemorrhage, the vessel ought to be secured if possible, in the wound, if not aLorn 
it; and that primary or secondary amputation should only be resorled to when the locnl 
injury forbidi; any hope of a nawral recovery being entertained. 

Jn simplefracture the expectant treatment should, as a rule, be adopted. If from the 
progressive character of the hemorrhage, interference is absolutely d..:manded, the artery 
should be secured aborn the fracture, and amputation had recourse to when gangrene of 
the limb follows. Pressure upon the afferent artery is a practice that also demands at 
tention. 

In exceptional cases, it may be expedient to cut down upon the wounded vessel at the 
seal, of injury. 

FRACTURES DIPLICATING ,}QIXTS. 

These are generally grave injuries-though in simple fractures the worst effect that is 
usually to be looked for is some stiffness or anchylosis of the articulation. Yet this re.suit 
is not constant, nncl a movable joint is not rarely secured. As a matter of precaution, 
however, the surgeon should warn the patient of the risk, and be careful always to adjust 
the fracture and limb in the most useful position for a stiff joint. Such ca.o;;;es require 
very careful treatment, absolute immobility of the injured bone and articulation being 
ei;sential points to be obst"rvecl; the joint, if inflamed, must be treated upon ordinary prin
ciples. Passive mornment of the joint should be commenced after the lapse of four or 
five weeks. 

Compound fractures into joints are among the most serious cases the surgeon has 
to treat, and in the lower extremity generally require amputation. Jn the knee-joint, 
this practice is the best whrn the wound is great and fracture se\'ere, though exceptional 
ca.o;;e.s are on record in which excision has been employed. Jn less severe examples an 
attempt to save the member may be made1 secondary amputation being performed when 
ill-success follows. The same rules are applicable in these cases as in wounds of joints, 
a .simple fissure of bone adding but little to the danger; while severe comminution reduces 
the prospects of success to a minimum. 

Ju compound fracture into the ankle-joint without displacement, no operation is usually 
called for, since good results are obtainable by conservative treatment. 

In compound fracture of the shoulder- and elbow-joints, amputation is rarely required 
unless the parts ar<> irreparably crushed, or th~ patient iR so old as to forbid nny hopes of 

:,~j~~;e;~· e:e~::~ ~~t~~:~~~:1~;!~io1~~: ~~c:~,~i3:h('~l~~s "f~~i~~?:e~:;~i~1: t~~v~1~~~11t;hca~~ ~~ li~oi~ 
for a recovery by natural processes where anchylosi8 must be expected, unless, indeed, the 
wound is .small, the injury to the bones slight, and thu patient young. 

Jn compound fracture of the wrist, no operation is required as a general rule. 
By way of summary, compound fractures into joints 8houlcl be regarded ns cases 

of wounded joint, an<l treated accordingly, the amount of bone comminution and displace-
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ment hnving an important influence in determining the question nncl nature of operati,-e 
interference, when such may be called for. 

In large joints, where ex.cision is inexpedient or dangerous, amputation must be had 
recour~e to; in others, where excision is a sound operation, it should be preforred. In 
the ankle- or wrist-joint where the articular ends of the bones project, they should, except 
in young subject~, be rcmo,·ed. 

Comminution of bones is a complication that requires a few observations, although 
in simple fractures it does little more than render difficult the treatment of the case and 
increa~e the risk of some shortening or deformity. "'hen, however, it is the result of a 
direct force from a" spent ball," or other projectile, the comminution may be very great, 
the bone may be fissured and with the soft part contu~ed; the danger of the case under 
tl1e~e circumi,tanccs being much aggraYated, not only from the direct effect of the injury, 
but from the ostitis that is so liable to follow. 

Jn compound fracture, bone comminution has, too, nn important influence for harm; 
adding greatly to the risks nncl dangers of suppuration and diminishing the probabilities 
of a succl'ssful result i since each piece of bone often acts as un irritant. and retards re
cov<:ry, and the fragments too often subsequently die. It is always well, therefore, in 
these cases to remove the detached portions, and, when the extremities of the bones are 
rugged , to excise them. Large pieces of bone, howernr, that nre held by tht:ir periosteal 
co,·erings, must not be interfered with. This splitting anrl comminution of bone is most 
frequently met with in gunshot wounds, the conoidal of the present day splintering far 
more than the round bnllct of former times. 

Jn all cases of compound fracture where difficulty is experienced in reducing the pro
jecting ends of the broken bone, the best course is to remove them with a saw, particu
larly wbcn they are sharp; com minuted fragments should also be taken away. \Vhen 
much bone h:l.8, howernr, been removed, the surgeon should be careful not to separate the 
parts too much, for fear of want of union. 

The subject of dislocation and fracture has been discus~ed in the chapter on dislocations. 
Fracture from gunshot wounds will receive attention in the chapter de,·ote<l to gunshot 

injuries. 

CHAPTER XXXII. 

DISEASES OF THE JOINTS. 

To a!'sert that snfe and scientific surgery can only be based on sountl pathology may 
nppt:ar to be a somewhat trite observation; nevertheless, it is true, so true indeed that it 
cannot be impressed loo forcibly on all who seek or prof'ess to practise our profession. 
Moreo,·er, it should be the aim of every surgeon whose duty it is to practise and to teach, 
to dt>monstrate the truth of the assertion, and to establish his practice upon such a scien· 
tific basis. lt is with this feeling that I now propose to consider the pathology of joint 
dise:i~e. to explain briefly the rhanges which the tissues undergo during inflammation, 
and the results to whicl1 tho:;e clmnges lend; ~etting a~ide, for the present, disputed points 
of pathology, nnd resen•ing for future consideration the subject of tumors invoh·ing 
joints. 

Disea~es of a joint generally commt>nce as an acute or chronic inflammation of tbe 
boue or synovial membrane, although in the progre~s of any case, anti, of course, when 
disorganization of' a joint lias taken place, Loth become attCctecl; the extent, howe,·er, to 

::1~~~h ;\~\\:~ t;:s,~:s '~~~l~I~ ;;;\~i1;~~n':~~.S~~~~~~~.~~:t:;.1~ 1;~~0~-~~1~i~~tti~1:1 ~}e t~11~1~~~~ ~i:; 
followed, the rlisease in all probability will be found to Imm affocted only the articular 
facets of the bones with the parts immedi:~tcly beneath, and not to have inrnlvcd the 
deeper structun:s. \Vhen the bones are the original scat of the mischief, nnd the inflam
matory proce~s has 11pread from them to the syno,•iul membrane and disorganization of the 
joint taken place, the chief pathological change:'i will be l'een in the os~cous tiissue, and 
either the whole or a part of the anicular epiphris, if uot a portion of the shaft, will be 

~~~·:11;·~~ 1~nh~~~ c1i~~~~~~~ar~1.1d~~r~~~l11 ~~~~~~~'a;11~;~;~·:s ~:~:i~;11~~p~~~:~~1!ea~~:t~~~~~~~: 
the cartilages are shed more rapidly, as the articular cartilages derive mo:st, if not all, of 
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their nourishment through the bones; and, as a cone;equencc, any perversion of nutrition 
and inflammatory change:-1 of this tissue at once show thetnl:'<'lvcs in the cartilaO'c~. 

J>mctically, there is no e;uch thing as a. primary disea~e of the articular ca1~ilarres, no 
such proce~s M Fo~callcd ulceration of cartilage, independently of di;;;ca~e of other ~:-<sues. 
V{hen the cartilages undergo a change it is always secondary to some affection either of 
the synovial membrane, and then it is slow and partial in its action, or of the bone when 
it is rapid and complete. It should be remembered, however, that disea5e in the synovial 

~:~:~~~~~1~:, :j~;~t c~~~1l:;~~ c;~!:~!0~.i~l~):v~;~~~' i~ris bseur~~~~:J~c~~ve~dr '~~~10i~tfl;1~:·~~~~~~ 
cfo;ease exist for any p~riocl in the articular extremity of a bone without more or le:ss 
affCcting its periostenl covering-. It should be added too, that there is good reason to 
bt.>li eve that e ither bone or sy novial di8ease may be starte<l by a severe sprain or lacera
tion of ligaments at their osseous or periosteal attachments. 

Before proceeding- 10 consider the cha.ngcs tlu, different li ssucs undergo from the inflam
matory proces!i, it w.ll be well to ask whether there is such a <liscaso as strumous disease 
of a joint, strumous disease of th€( synovial membrane or bone? 

If I were to answer this question according to custom as indicated by the free appli
cation Qf the term to joint disease, 1 should unquestionably say tliat it was a common 
affection, for there ure fow chronic changes of a joint that are not :so designatecli and it is 
rare to meet in a delicate child with any chronic affection of' a joint which is not regarded 
by some as a strumous disea~e. Indeed, from the constant use of the phrase it might Ue 
t11ought, that the term strumous disease had some definite meaning or conveyed some 
definite idea, that the affection so designated was of a specia l kind, could be recognized 
by special features , nn<l pos~essed definitP pathological characteristics. Yet it can hardly 
be said that such is pmctically the case; for if we look for the points of difforeuce Uctweeu 
the so-called strumous disease and the chronic inflammatory atlfctions we shall fail to find 
them, since they are not clinically to be distinguished, nor practically to be separated. 
Indeed, I am more 1han satisfied that the so-called strumous di8easc of a joint is nothing 
more than a chronic inflammation of the bones or synovia l membrane, or l;oth; that the 
pathological changes in the affected tii;:sues are such as are clearly traceable to a low form 
of inflammatory action, and that they differ in no single pathological point from the 
infiammntory changes found in other parts. It is true that such affoctions, being of a low 
type, diffor from other inflammatory actions of' a more heal thy character, l;ut that they 
are nHerthcless inftammatory there can be no doubt. Practically, therefol'e, it would be 
well to expunge this term " stru mous" in respect of' joints from our vociihulary; as its use 
certainly misleads, by making the student believe that the term has a ddinite meaning 
when it has not; and by encouraging the idea that the disea!'e to which it is applied has 
a constitutional more than a local origin, and is consequently incurable. Of thi8, how
ever, I am sure, that so-called strumous disl!ase of a joint is as curaLle and as atnl!nable to 
treatment as any other chronic inflammatory disease. Jn saying this, however, 1 do not 
diSipute the fact that, pathologically, we do at rare intenals find tubt!rcular deposit in 
some of the ti~sues building up a joint, and particularly in the bone; but 1 must repeat 
what l wrote many years ago in my work on diseases of the joints, ·'that such prepara
tions being so rare are to be regarded as pathological curiosities." They arc di~covcred 
also accidentally, and cannot clinically be recognized by any characteristic fca1t1res from 
other cases of chronic inflammation of the bone. 1t would be well, therefore, to give up 
the term in scientific di.scussion, or, if it be used at all, to use it in the same Sl!nse as the 
words tumors, rheumatism, and fover are now employed, as a broad general term that 
includes many affc ~tions and covers much ignorance. 

\\'ith these general remarks I now pass on to consider the changes the different tissues 
entering into the formation of a joint undergo in the iutlammatory process. 

0:-.r THE PATHOLOGICAL C11ANGES wmcn TAKE PI.ACE rn T1rn Srsov1AL l\IE)1URA);'E 

FR0:\1 IN1'' J~AMMATJON . 

In a patholog:ica.I point of view, inflammation of the $ynovial mcmbrat~e may show. 
itsdf in two disriuct ways, firstly, in change of function, and secondly, 111 change ot 
Rtructure. The first change may take place without the second, but the change of st ruc. 
ture necessarily includes an alteration in the function. The be~t examples of the first 
class of cases in which a change of function is the most prominent point1 are seen in 
e\·eryday practice in cases of so-called chronic or sub-acute syuovitis, where excess of 
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secretion in a joint is the main symptom . and in which this secretion may be reabsorbed 
nnd lt•a,·e no trace of dist:ase bcliind; whilst the best illustnuions of th4" second class, in 
which change of structure is th<' main point of clinical as well us of pnthological import
ance1 are seen in the pulpy disease of the synovial membrane. Bdween the two great 
classe~ of cases, howen~r. 1hcre are doubtless many links: for example, in acute syno,·itis 
we have change of struc1ure even to more or le::;s complete disorgnnization, and in chronic 
e:ynovitis frequently repeated, we lune change of str11cture such as ~rnclually pa."ses into 
the pulpy synovinl dist:nse. It would thus appt'ar that in acute inflammation of the syno
vial membrane wt> lun·e pathologically a s~ries of clwnges that diftt:r somewhat from those 
seen in chronic inflammation, nnd that while the acute form, it is tru~, pa~ses into the 
chronic by imperceptible gradations, the two classes of cuses nre, ne,'ertheless, very dis
tinct. Acute inflammation of a synovial mnnbrane in ils early stnge is pathologically 
represented by what my notes of tases clearly illustrate-a more or less minute injection 
of the capi llary ,·ef:!<els, passing on to a vehl'ty nppcnrnnce of' tlie synovial surface, a floc
culent surface. or one co,·cred with fine fringes of lymph, wltilt: in the more acute cases 
the syno\·ial mcmLrane may hM·e disappeared by ulccrat iou or sloughing, or ha,·e so 
softened down ns to be destroyed on the sl ightest touch. Jn the former class of cases 
there will be clinically increase of secretion in the joint, severe local pain and heat with 

~J~.~~1~;~ll~;,·:1~~'~\' ~~l; ~~1:11:f 1~~1t:r ~~:~~1i·~i~:·1i; l t~~e~~~I~ 1~~l~~~1~~~\io~11'. nt1:1~; 1 ~~:;~1:':~:1 ~S~'Ln~~ 
peared 1 pus ant.I broken-up membrane alone remaining to indicate the local severity of the 
aclion t\3 well as the destl'uctive nature of the affection. 

In intermediate or less acute cases, other changes may be seen, but they are not less 
marked. Jn one, the notes of which are before me, there was ,·isible to the eye a local 
pa.1ch of capillary injection, and beneath it could be made out a superficial granular change 
of structure in the cartilage. In another, an effusion of a firm fibrinous layer of lympb 
o,·er the surface of the syno\·ial membrane and articular cartilage showed itself, and this 
membrane could be raised from its bed and peeled off~ not only otf the synovial capsule, 
but also off tlie articular cartilage, and beneath this membrane fine radiating capillary ves
sels pns~ing from the margin of the articular carti lag1: towar<ls the centre were clearly vis. 
ible. In this case, moreover, after a section was made through the spot of injected mem 
brane and cartilage down to the bone, the swollen layer of membrane passing O\'er the 
cartilage was clrarly visiblt:, as well as thegrnnular degeneration of the ciwtilagc beneath; 
and this membrane could be separated from its cartilaginous connection by means of nee
dles. It occurred in a child, but i·t seems to me to be sufficient to prove by means of 
pathology what anatomy has hitherto failed to settle, viz., tlmt a layer of membrane passes 
over the articular carti lage. I ham seen these changes more than once. 

The changes that take place in the synovial membrane in sub-acute and chronic syno
vitis remain to be noticed, and they are essentially of the same pathological character ns 
those we have been just considering, though they differ in this great point, that the syno
vial men1brane is not destroye'l but becomes thickened in various degrees by the infiltra
tion within its walls and upon its surface of inflammatory product, and this thickening 
may be so great that the syi1ovial membrane may be repre:;ented by a tissue an inch in 
diameter. 1t will, however, Le found only in cases in which repeated attacks of inflam
mation ha,·e taken placi·, and many layers of lymph have been deposited upon and in the 
affected tissue. The layers may not be <lepo5itecl rapidly one afrcr another by consecutive 
attacks of chronic intlamma.tory action, for they m:ly be !he re~ult of disea.~e which hM 
i;.prearl O\·er many years, but they will always represent an inflammatory action of a chronic 
nature which at uncertain intcrrnls has attacked the joint, and on eacl1 occasion left behind 
iL pathological evidence of it!< presence by an inflammatory infiltration. Jn delicate and 
so-called e.trumous subjects, the product will be soft and pulpy, and in the syphilitic firmer 
and fibrous. 

I t is with such change:'! a!!! these that all cases of the gelatiniform or gelatinous disease 
of the synovial membnrnc, as well as the pulpy disease of Sir ll. Brodie, are unquestion
ably to be clas.:oed . Both are of the same nature pathologica!ly, an<l cli11icnlly, at least, n.Jl 
my own inVt:stigntions have led to this conclusion. I shall therefore employ the phrase 
"pulpy disease of the synovial membrane" to designnte the change" which ensue in chronic 
inflammatory synovial distm~c . The term is short a.ml as expn~ssirn us any other, besides 
being one with which the profession is familiar. 
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Ox TllE PATllOLOGICAL CuANGES TnE ARTICULAR CAHTIL.\.GJ.:s CXDERGO FRO'.lr 
DISEASt:. 

The most important point the practical surgeon should recognize when considerina the 
pathology of the articu lar cnrtilages has reference to the fact, that there is no pri;ary 
disea:"-e of its structure, since pathological anatomy teachc1' U:'l, thn.t all the changes found 
in it me secondary to Rome other aftCction, and in the ~encrality of car.:ei:., to disease in 

~~1t~l~.1~:ii~~~~ro~~;::11~::;~i~c~e:,1:~ a~~11:e,~;he1~fl:::~e ~: .. ~~1;~~cl~r~i!"~~::~i:.~:1~r:1~~;~,a~: ~~it~~ 
the extension of miscl1icf from the bone beneath, or from the synO\'ial membrane around 
or upon them. 

Much has been written about the carti lages under the idea that they were liahle to spe
cial dii:.cases; and much error has consequently crept into joint pathology. The authority 
of great names, such as Brodie, Key, and others, having helped to encourage this idea. 
l\lo<lcrn i1n·cstigation1 ns carried out by Heclfern. Goodsir, and others, hns, however, cor
rected this erroneous notion, and an improved pathology has clearly shown, that the dis
eases of the cartilages are secondary to diseases of other tissue1:5. 

Some years ago, when describing the results of my own in\'CS ti~ations, I divided these 
affections into the fatty , thejibrous, and the gramdarclegcnerntions, and nothing that has 
been observed since has kd me to doubt its accuracy; indeed, additional experience has 
confirmed its truth. l am not about to enter, however, into a minute clPscription of the 
ditft:rent change~, for they can be rend elsewhere; but i1 may suffice for my present pur
po:se to remind the reader that the fatty degeneration of the articular cartibges is found in 
joints that luwc been cleprirnd of their natural functions from any cause-from non-use in 
the majority of eaS('S, but in mnny from bad nutrition-that it i~ found in common with 
the same cl1ange in the bones or other tissues. This fatty degeneration can be recognized 
with tolerable facility by the naked eye, for the cart ilage so affl.>cted, instead of po$sessing 
its naturnl white pearly aspect, will appear somewhat tram.parent, with an undulating, 
unequal, although smooth surface. It will, when cut, fee l soft~r than usual, and may be 
three or four times its natural thickness. At times it may e\'Cn be "pulped" by firm pres
sure with the finger, and be separated from the bone with more than usual facility. ::\licro
iicopica.lly also it will present characteristic features. Tile nntural c:trtila.ge corpuscles will 
have become cha.nge<l into fat- and granule-cells in rnrious cl<>gr~es, and the hya.line malrix 
will be filled with c:wit ies varying from the healthy s.tandard to larf!P spaces. These 
spaces moreovt"r will be filled with the elements of fatty degeneration. i1110 which the 
healthy corpuscles will have changed. This fatty degeneration t:1kes pl::t<·c in most joints 
that h:we not been used, but rarely from disease of the joint itsl'if. \\'hen, however, a 
joint so changed becomes the subject of' inflammation, disorganization of the articulation 
rapidly follows, for such a. degenerated tissue has no power of resisting disease, and disap
pear~ when attacked by it rapidly. 

T/1e ~fibrous degeneration of the articular cartilage is a cliscac;c of a peculiar 
character. I believe it to be associated with only one disea:se of a joint, which is •· osteo
arthritis." It is very gradual in its progress and not characterized by any defini1e symp
toms. It can be recognized pathologically in its earliest stage by the loss of 1he natural 
glistPning aspect of the cartilage of a. joint, the smoo1h surfi.\CC of which disappears am! 
looks rough. Small fi~sures im·olving more or less of i1s thickness next appear, which 
sometimes extend down to the bone, and, as a rule, are thicker in the cen1re. they occa
sionally radiate outwards. The cartilage seems gra<lua.lly to become 1hin, and after a 
time to disappear, exposing the articuhlr surface of the bone, which probably will h::ll'e 
undergone the cnlcareous degeneration . l\Iicroscopically, the principal chanp:e that is seen 
in this disease is the gradual alteration of the hyaline structure iuto fibre. The cartilage
corpu~elcs at the first will be found interspersed between these fibres, but, at a la ter elate, 
to luwe changed into gran ules. At the last stage nothing but fibres may be fo~nd, and 
when this condition exists, tl.e lotal and rapid disappearance of the structure Will not be 
far distant. 

'l.'lte ,qranulor degeneration of the articular cartila?e is the most important affec
tion of this tissue. It is the one most commo11ly found in JOint affection. and seems to be 
the direct conc;equence of a penerted nutrition in the bone or synovial membrane from 
disrase of these structures. Though of a simple uature, it shows itself in ma.ny wn.ys, 
and, without micro~copicnl inve~tigation, must ha,·e uppt:ared unintelligil>le. Jn its dif
ferent forms it has doubtless led good obsen-ers to describe it as an ulceration of cartilage, 
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for, under certain conditions, tlw cartilage pres1'nts a worm-eaten excavated appearnnce 
J1ot unlike thM which ulceraLion mi~ht product . 

The disease is c~sentially a granular degeneration, first of' the natural cartilage-cells 
embedded in the hyaline matrix, and secontlly, of the hyalinc matrix itself. Let a car
tilage-cell undergo this granular degeneration, and the g-ranules by accumulation and 
multiplication form a cavity in the hyaline matrix. Let this Cll.\'ity burst on the surface 
of the cartilage into the joint, and an excarntion is formed which can be seen by the 
naked eye, and a "o-called ulcer is produced. J .. ct this chan~c take place towards the margin 
of the :ll'ticular c:irtilage, and we find an explanation of ) Jr. Key'g observations upon so
called ulceration of this tissue in certain forms of inRammation of the ~ynovial membrane 
of the joint. Let thi~ change take place near the bones a.s a result of disease in their 
articular ends, and we find an explanation of the general condition of the cartilages in 
the bulk of joint disea:.es; for, when the bones entering into the formation of a joint are 
so affected as to interfere with the nutrition of the articular cartilages, the cartilage may 
either present the worm-eaten appearance all over or in part, or it may have bee~1 shed 
from its bony nttnchment, when it will be found to be lying upon tl ic bone as a foreign 
bo<ly in the joint. In an early stage of disease, this granu lar degencr:ltion may only lie 
detected by a microscopical examination, although when it follows upon disease of the 
bone, the cartilage will always be found to peel off its articular facet with unu~ual facility. 

In synovitis also, the surface of the cartilage in contact witl1 the inflamed membrane 
will be found similarly i1wolved. Should the disease be local, ar; is at times seen in case8 
of injury to an internal ligament such as the ligamentum tercs, the change in the earlilage 
will be local only, l:tut when general, the whole surfo.ce of the cartilage may be invoh·ed. 
Tn acute disease, acute degeneration follows, as is eYiUenced by daily practice. 

ON THE PATllOLOGICAL CuANGES 1:s THE Bo:sE TnE RESLLT OF !NFLA:\DIATIO:s. 

]nftammation of the articular extremities of a bone is a \"Cry common disease, and is 
probably the most common we haYe to <leal with in eonnectic..n with joints, for it would 
appear to be the cause of mo::;t, if not all of tho8e cases of disl'asc of the articulations which 
we find in children, and h:we been described as strumous or ~crofulous disease of a joint. 
Dome years ago, when writing on this subject, I stated that" I cannot for one moment 
doubt that thu majority of" the cases which are dc~eribe<l by surgeons as strumous or scro~ 
fulous disease of a joint of the articular extremities of the bones depend upon a chronic 
inflammation in the bone," and all the experience I have gained since has tenclt:d to con
firm me i11 this opiuion. I believed Lhen, as 1 believe now, that the disease in its origin 
an<l progress is inflammatory, and tlrnt it is as curable as any other local affection . It is 
important to hear this invariably in mind when ex.::unining or treating a case of disease of 
a joint, particularly when it is found in a so-cal1ed strumous or caehectie subject; for if we 
regard the disease ar; a conslitutional one, we are apt to think it ought to be treated on 
general principles, and 10 neglect the local means by which alone a good reco,•ery can be 
secured. 

Let us now inquire into the changt·s that the bone undergoes during this inflammatory 
or wrongly called strnmous attCction. 

The most ~triking is probably the earliest, which is the expansion of the articular 
extremity, an<l in some ca~es this will be \'ery great, and gent>rally uniform. Tht: articu
lar exrremity of the atfcctNl bone, or the epiphyses of all the bones entering into the 
formation 01' the joint, will appear to be rounded and generally enlarged . Upon making 
a ~ection of' a bone thus afft.'Cted, it will be found softn than natural, indeed, it may be so 
soft as LO allow a. knife to di\"ide it, or e\Cn to brt!:.tk or crush it on ffrm pressure. To the 
eye, the Rection will appC'ar more n1scuhr than narnml, the cancellated portions more 
cancellatf>d, the cells cularged, and the bony septa radiating from the shaft in a broad, 
palm like fashion. The cells will a\$0 be found lilied with a pinkish serum. 

lf the disca5'e contim1t•1 and 1he inflammation Le or a healthy type, parts of the bone 
will appear denser and more indur:1ted thnn the remainder; its eancelli will be filled 
with inRammatory products which have organized, and the Lone will appear on section 
as a dense and apparently bloodless mass surrounded by other vascular cancellated tis~ue. 
Should the inflammation be of an unhealthy character, difl'u::wd suppuration within the 
lJone will take place, and death of the bone, wholly, or in part, follow. l.;nder these 
circum~tances, the dise~~e Will probably ila\"t: become a genuine joint affection, and ha,·e 
extended to the synonal membrane of the joint, and set up disca~e within its substance. 
This t:xtcn~ion of disease will show itself by effusion within the joint, by pulpy thickening 
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of the s;ynovial membrane, and of the cellular tissue around the artirulation. rr to this 
point the di~l·a~c has been Joe~\ ~ i1n-oh·ing only the articular extremities of thf' bones, and 
has not auacked the proper JOl!lt structures, and appears a]i;;o to 
be perftl'tly curable. But at this stage of the disea~e the articu- }~to. 535. 
Jar cartilagt's will hn,·e become affected i for when the inflamma
tory action hali <:ontinuNI for any period, and not !<.hown any indi
cations of :mbsick1we, but. on the contrary, has either n.o::~mmecl nn 
unhealthy cliaractl'r, 01' intrrferecl with the nutrition of the artic
ular lamdla of bone upon which the cartilages rest, the articular 
cartila~c to a certainty will undergo a granular degeneration upon 
the surface in nppo ... ition with the bone, become loosened from 

:;::i~l:~;::::;,,~~'.;,,~fr'.;,~:,~;;;re~::;~f~~~:l~~.~~~:~c~,~f;~i~~;;:,:·:;;~~r: 
generate slowly, and be as slowly looscncU from it s OR:>cous bast>, 
when it may readily be lil'!Nl off the bone by any instrument. ]f' 
the diRea~e lw more rapid, the cartilage will likewise be shut! 
more l'apidly, raio::cd as 1\ blisll'r off the Lone, or found lying upon 

i:a~~ •:1 ~~;~·1'.~~11~01l~~· ~;~~~1•~11:~~(~~g~~::r~t\~:.scope, it will app~ar to !::~:~u~::~~:t:l~:;:o~~:G:.: 
\\rhen llie disl'a:;:e is acute, the cartilage may disappear alto-

gether1 having been ~hed from its osseous base and become rapidly degenerated. 

~~l~;;:~:::~.~~:;'.:~~l1:::~
1

;'.'~~c~~:.~~£(,:~nf~£if:,~
1

~1 'i~~y:;~:·c~;~E'~!.·~~~;~::;~~~I~!~~~:~~;,~~ 
~~i (~}~~O~':.l~J~\~r11 J~j=~:: .~,f :~~~i:Si~~ t~~ll!,~~5\~~}:I~ n~lJ:~~ ~~·j :rJ~a~~~ t J~~~~~~ift~ l~~a~Xjtl:::\i :I~ 
joint of the di:<cao::ed articular extremity. In all thc~e condition<>, the cartilages will ham 
disappeared, and the joint become disorganized. These pathological remarks are appli
cable to e,·ery articulation, to the hip as much as to the knee, and to tile 8houlder as to 
the elbow. 

CLTXICAL SY:'llPTO'.\fS ASSOCIATED WTTll TllESE PATllOLOGICAr, CJI,\:o/GES. 

The sympto1mi, by which these pathological changes which have been described can be 
recognized, vary according to the formation and surroundings of each joint, but in their 

~~~:·~~ln~ll:~:;i:,~.~~.: ~~~:~v~·;~s~:~ ,~~ ;~~~;1 a1~z~ ~:~~~;'~:~~~:;~i ;(.~ ~~e0~·f ;~~t·~;t ~~~:zi:~~,~~~f~~:~:!~ 
<1uently by disteusion of the articulation, while in tlrn knee, ankle, elbow, wrist, shoulder, 
and other joints, this clinical condition makes itself manilht in a way whi<.>h cannot be 
misinterpreted. The synovial sac becomes enlarged and distended by the effuo::ion, so that 
it bulges between the bones and gi\'CS an outline to the joint unlike that furnished by any 
other condition. In the hip-joint similar changes take place, but they arc not quite so 
palpable, though they can be made out hy a careful examina1ion 1 and particularly by a 
comparison of the affected with the sound side, a point of practice which should nHer be 
omitted in the examination of any injured or diseased join!; the soft parts in front of the 
joint will be more prominent and full; pain will be producNI by µ::entle pressure made 
upon the part, particularly behind the great trochanter, where a ~oft swrlling, which will 
be manifbt to tl1e eye, will also exist in lieu of the natural tlepre~sion. £,·en fluctuation 
may be detected through the joint on careful palpation. At any rate, to the eye nnd 
hand there will bu clearly some ext ra fulness of the soft p<\rts, sullicient to lead a. surgeon 
to suspect the true nature of the disease. 

hi disease of the articular extremities of tlie bones, n different clinical con<lition will be 
present. At the commencement of the disease, and sometimes for a. lengthened period 

~~~'.~J~~'.~~~;f ~~~~~f !~~;~~t~i~~~~~~ 
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vial disea~c, there will be no fluctuation, no soft yielcling of the parts, but clearly an ex
pansion of the osseous structure, an enlargement of the arti<·ular extremity of the bone, 
while the soft parts on~r the enlarged bone are quite naturnl. " 'ith this aching of the 
part, there may also be inrrcasc of heat as an early symptom, yet this symptom is not 
constant, although almost uniformly so; it will, morco\'er, be intermittent, and, as a rule, 
show itself as a general periodical flushing of the part. 

In chronir synoritis which leads to joint changes, the joint may probably be gently 
moved without exciting pain or 8p:mns of the muscles that mo,·e the articulation. Pres
sure upon the part with the fingers will probably excite it, although moderate pressure of 
one bone against the other may be made without giving rise to any indications of 
distress. 

In diseases of ti/(' boue entering into the formation of the joint, these clinical conditions 
do not all exist. The joint may be mo,·ed quietly, without ex('iting pa.in, but the attempt 
will, as a rule, excite spasm of one or more of the groups of mu!'cles which mo,·e the 
articulation. 1\[oclerate manipulation also will be well borne. li'irm pressure upon the 
bone so as to bring the two a rti cular su rfaces in contact will always excite pain, not the 
pres-sure produced by a jar, such as in the hip is caused by a suddf>n blow upon the foot 
or trochanter, fo\' such a mode of im·estigation must be looked upon as rough and some
what uncertain; indeed, it is :~I most sure to excite a start in the patit>nt and an expression 
of pain, but tlw pressure which is produced by a steady force applied by the hand to the 
trochanter towards the pelvis, or through tbe foot to the articular extremities of the 
bones; a pres.~mre which, in ~ynovial cli;:)ease, rarely, if ever, gives rise to pain, but in 
o:-:teal disease invariably excites it. 

The::e symptoms in the two cla~ses of cases appear clearly to indicate the two distinct 
affections in their early stage. They apply to all articulations, and may be thus sum
marizl'cl :-

Jn synovial disease, swelling is the earliest clinical i.ymptom. with more or less 
fluctuation, each joint showing this in its own way. As a rule, this swelling is unattended 
with much pain. Pressure on the joint causes pain, althou~h gentle moYement may be 
made without increasing it or exciting spasm of the muscles which surround the joint. 
Inter-artinilar pressure can genera.By be tolerated. 

In articular ostitis, pain is the earliest ancl mo~t constant symptom-pain of an 
aching character varying in intensity and generally increased by firm local pressure. 
There will be no visible enlargement of the part for some weeks or months, and no fluc
tuation. Gent le movement, generally, excites spasm of musdcs about the joint, and 
inter-articular pressure always inciteases this a nd causes pain. Increased heat also exists 
about the parts and is of an intermittent character. 

DISEASES OF SPECIAL JOINTS. 

D1sr:AsEs OF TIIE II1r-JOINT. 

Authors hm·c hitlicrto led their readers to look upon diseases of the hip-joint as a special 
or peculiar affCetion, and to regard it. pathologically and clinically as distinct from diseases 
of the other joints. Such, howcYer, is not the case, for <lisea.i;:;es of the hip-joint differ in 
no single pathological point from tho:;;.e of any other articulation. 

It has also with too much confidence been described as a 11 strumous disease," as if all 

~;,~~~~:~~:;~
1

~{::~~:~,~:~!·f ~~li ~::~~E:.'~~Ec~~~E~:~i~~::~~~ ;:~~:~·l~~~~~:::i·i"i~,u:::::: 
~~:~.~~'.~:~l~~'?;:~11J~~}:.~~;~~~l:~~~:~!~\:~~1~~:;~ ~,:~~~;~=!~~~~Ol~~i~~~::~~::1~~::r.~~:iF:~~;i;~~ 
:1:s~~::~~ti~'n si\~~::.i:1~1t:1~~1a 1!~~1g~ssirf~~ ~~·u~~~t b!0:~=~~11~~ ;·;~,~~co/~;;~1 ~;!t::~t~~~1i~~11~e~~d~~: 
the subject of it prone to the deposit of tubercle in the viscera, I think that there is good 
rea .. on for asserting that morbus coxarius oft.en attacks children who are not strumou!'.1-
·i. e.1 who do not ()ii;play any such tendency to the deposit of tubercle-and therefore that 
no decisive proof of any s1rumous tendency is afforded by the presence of the affection. 
If. on the contrary, strunrn. be tlefinecl as that condition of the :;ystem which disposes its 
subjects to the de\·elopmcnt of low inflammations of various kinds. then it i~ difficult to 
see what is the signilicance of the designation." It would. therefore, be well to discard 
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the erroneom• notion that hip disease has its origin in a constitutional rau.::.e, for till that 
is efl(~cwd the !()(.•al treatment i::i likely to be dii;regardcd or lookell upon a,.; of stcondary 
importanee, when all wlio ham much experience in the treatment of thesr• ca::;ei' will admit 
that local treatment cannot be ma.de too prominent a featurr. 

ll should therefore b(• looked upon clinically a~ a local aflCction and to be treated by 
local nll'an<;, :;uch con-.titutional treatment bcin~ employed as the general condition of the 
patit•nt may nppear to warrant, the same principk" of practice being applicable in the~e 
('a1'es :\!" Jm,-e h<.'ell found or ,·aluc in other joint affi•ction~. 

Ilip di.,ea:-e, u11fortuna1ely, is a ,·ery common affoction, and my own statistics inform 

~~:a:~1a11 ~ t i~o:~~~~ ;~!:o~·,~~:.~li~~~,~~e~~! ii~f 1 ~:~~ i~~ 1~~1 tc~;e1G~' ~:i;~~(~fi 1~,~~ i~l~;c11:-~!~I :~::~s!1~~ 
per cent., or nearly two-tliirdi:;, occurr<'Cl in children under ten years of :ig-t:, and four-fifths 
in patit•nts under twenty. tlmt is, it occurred du ring the period of' the µ:i·owth and clen•lop
mcnt of the bonr. and not during tha.t of its full maturity. This point will be seen on 
reforcncc to the following table :-

7'able showing lite ages cit which hip disease commenced. 
l~our yt'ars and under . 
Bcl\1·l·cn 6 and IO years of age 

'' ll '' 20 ,, 
II 21 I< 30 
" 31 " ~o 

Abon~ ·Hl ycnrs of age 

ig~ c::;cs} 22~l~'l~~~1't~r 61.9 

t!i " or 23.Spcr cent. 
27 "or 7.5 " 
13" or 3.6 •: 
11 'j or 3 u 

~?:30 of the~e cnses wNe collected by me whf"n acting as regi~trar at Guy's from 1853 to 
l8Gl; <Incl 130 nre from 1he notes of cases which han~ been under my own care. 

I t is found in the male and female subject in equal proportioni;, but appears to auack 
the lrft more frequently than the right limb, GO per cent. of my cases ha.,· ing occurred on 
the lefr, and .JO on the right side, and this proportion is ,•cry similar to that publi-;hcd l>y 
)lr. Lonsdale in the· -Lancet' for September 8, 18.>5, where out of 112 cases of deformity 
of the hip. n:; were of the left and .J7 of the right side. 

P athology o f hip disea se.-It has been already stntet.l tha.t in n patholo;:dcal 
po int of \'iew, hip disease diffCrs in no respect from 1l1at of' otl1l'r joints, and is not a 
~trumnus affCction a lthough it may occur in strumous subjects. It may a lso be repeated, 
that it is a \'ery nwe thin~ to find strumous or tubercular matter in a diseased hip-joint. 
Exclu<ling new g rowths, dis.ease of the hip consequently nwans, iuttammation of tbc bones 
or soft parts enlt'ring into the articulation . 

ln the pathology of joints., few points probably h~n·e been more <li!~puted than the seat 

~~ t~;~ ~~~~:~.~~~'~ ~1~~i-l~i,1\\1~~et~1t!o~~t~~~d ol t~:I i~~:c~1i1:n cl~\~!:~· 11~1%t~;~~~1 t b~~~~ne~~.i~·:'rf r~:~~~ 
joint dise:1se.-: . \\re liave nevet· heard much importance placed upon the point in diseases 
of 1he knee, shoulder, or other joints. The question as to the origin or not of disease of 
the knee in the crucial ligaments, or of disease of the shoulder in the long tendon of the 
biceps, has ne\'er been \'ery warmly discussed . And yet we find men granily discussing 
the que .... tion a,; 10 the origin of hip disense in the liganu.~ntum tcres. ~ly btc much 
respected teacher, ~Jr .• \!'1011 Key, laid great stre:-s on 1his point, and bclic\·ed that it was 
from that ligament and its attachments that disease of the hip-joint gt•nerally proceeded. 

~~~~~!of! ~1.i:i·nl~o(';~~l~c~1: ~1;;~~~) ~1~~;t h~!.:a;~~e~ .. ~~~11~eintl~~~c b!1~~;,":~~~~h\\~~r~10~\;1;j~i,~t:1~~: 
in the soft parts or ligaments that hold them top:ether. Experience, moreo,·e r, has taught 
us that we may h:wc an acute inflammation of th<.' synovi:il membrane rapidly going on 

~~:~~t~~~~~i~:s~~t;r-:·:s;,~~l~~,~·," ~:~~~;,:~:~::::~.~,~:~~ 
1

:~:'.~.~~i~~:; ;::!i;~~;~:.~,;·~::0e'.:~l:;,i:;~~; 

i~i;~:,1;~~~~~f [:t1r;~:g~1::~~;~~~~~i~~/~;~;~~f f j~:jf ~~x.~;::~;~:~:·:.li::~f~~~~:l'.::~~Df~i ;~~; 
so sen•re a<::. to cau:-e a di\'ision of the p<'lvic bones into their original s<'gmcnts. or a separa
tion of the epiphysiij of bone forming the head of the frmur from its normal att:ichment to 
the neck. 
"~ll(•n the bone~ of the joint arc equal\~' i1woh·ed in acu!C' tli.,t•aci.e, it i;; probable that 

the mischief l><:gan in the syno\•ial membrane an<l sprl!ad to the bone. llut, when we find 
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one bonr more disen.i;;ed than another, e.g., the femur Lhan the u('etahulum, or i1ice t:ersa, 
it i" probable, that acute inflammation originated in it and spr<'atl to the !'Oft part~. These 
point!', howevt!r, are 10 be looked upon as only fteble indication~ and 1101 as definite guides, 
upon which an opinion may be formed. In chronic clb•easc of the hip·joint, the question 
as to the /'eat of the original disease is not so easily answered, and yet, from what I ha\·e 
ohl'el'\'Cd clinically and pathologically, the que~tion is not one impos-~ible to answer. 
'Yhen a joint is disorganized, its ligaments and cartilages vonc, and the.· articulnr surfaces 
of the bom· cxpoi<ed, or perhaps diseased, there may be some ditliculty in deciding as to 
the pani<·ular ti~ !:i u e in\\ liich the inflammation originated; but, wlien a section of the bone 
is made-e. g., the head of a femur, or the head of a tibia-and a c:wity, a sequestrum, or 
a ~uppuratin~ bone is found communicating with the joint, probabilities certainly point to 
the hone as being 1hc original seat of the disease. But it may be asserted 1hat in such 
ins1ancei-; no one doubts the cause of the joint di sease, since the patl1ologicul conditions 
clearly prom it; yet tl1e clinical histories of such cases difh:r in no Ringle point from thor-e 
of otherli in which, perhaps, the same very marked evidence of' disca8C is not to be Reen, 
that is. if the joint be exnmined on its surface on ly. lndeecl, to l:'xamine a pathological 
specimen of n. bone or of a diseased joint. it is absolutely llC'C<'S~ary to make a vertical 
r-ection through the Lone; since to look n.t it from the joinL surface is mm;t fallacious, and 
an opinion fonrn.!d from the appearance thus acquired is too likely to be erro1wous. 

]f we mn.ke, then, a section of the bone in chronic dioease of' the joint, we gha]l find in 
a large munber of ca~cs, rsp<·cially in tlw young, hypera•mia of its articular extremity and 
conden.-.atiou, if not suppuration or necrosis from chronic inflan11natory ac1ion (Fig. 536); 
i11 fact, we shall tind marked nidcnce of articular ostitis in one of its :; tagc~, for, doubtless, 

~,~;~i~~1~>~~o~~·11117c~!t~o:!~~sd\~e1!~:. ~;1~:!e~~l~mo;hf~r~~i~~;o~1i~:a~~~~''!~~:.~C~~~:~~~~~i1~~ f~~:ct1;1i=~: 
in our mu~eums, almo:-t c\·cry specimen of chronic joint di sea . .;:e ren·als extensi,·e Lone 
mii-;chief extending beyond the surface, and generally inrnlving more or less of the arti· 

Fio. 536. 

Necrotlsorthehelldofthefemnr,withteqnestro m 
in its neck. Prep. IJll:l',Ooy'11 Mu11. 

Fio. 537. 

Separation or eplphy11\~ forming the head of femur. 
Guy's Mus. Prep.131~"'. 

cular encls of the bone which enter into the formation of the joint. Jn our Guy's museum, 
thi t:i point is very st rongly display(•<l, and on looking O\ er other mu~cums nnd extensive 
notes of joint cai;;eg, the same tn11h is apparent. 

At times, howeH:r, tlie disease may primarily commence in the cpiphysial cartilage 
situated between the hea<l of the femur and its nc<'k, the cpiphysis as a consequence being 

:~1i1;:~~~~~ f~~p~~~/!,~c~~7?o;. l:;:~ i~)~j~~:~;i~:·dc~:es:1~~:i.i~~:~t n~~:a~cc i~o~k~~ ~~~1;~i1~~':c~ft!1'~1~! 
ext1'nsion of an infl:unnrnlory action from the articular ex tremity or n bone to the other 
tissurs, it becomes u que:;tion of urgency to recognize the di r-ease of the bone in its early 
stage, in order to prevent its progrcFs to the ti ssues upon which the integrity of the joint 
il se lf depends; and clinirally, there is good reason to belil'VC' that such can frequently be 
done. Jn the hip.joint it may Le difficult, po~i:ibly more diflicult than it is in disease of 
othrr articulations that are not Ro well coHrecl in with soft parts, such as the knee; but it 

~:~.o~~~i:7f~~h~11 ~1~:~ii~~;ilc~c'.~:1::1~~ ~1~~~;~ii:.;::~~:o~~~:~;~gi1~~~:~e i-;~:~:;111 t~ 1::e1t1=11··~1 i1~(~:~~y be well 

sc~~~~)~~e~1~~~:S-~~~l~~t 1~~~~·:~:i;;1~fd1~~~~~1~ d~tif;'~·~~~,:~~~~cceai1~~~i~~~:·~~;~~ ~t· i~i~o~i~:~~ 
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cicntly recop:nized, there would be no occasion to dwell upon it. The enrly symptoms of 
the affoction, consequently, nre important. 

" "hen a child affer injury to the hip has joint pain and possibly limps, and these symp
toms persist after all ext('J'nal e\'idcnce of injury has passed away, there is some rea,.on to 
su~pect the pre~cncf' of joint mi:;.cliicf; and when this pain is incrca<:.ed hy inter-articular 
prt.,•oure, hy mcnns either of the- hand applied o,·er the troclrnnter or by the patient stand
ing or walkinp:, the !'n,.picion should be strengthened. 'n1cn swelling of the parts can 
be made out, and "ome bulp:inp: of the syno\·ial membrane, as shown by n fulness behind 
the trochanter and in the p:roin, i" found to cxi:-t combined with tt>ndf'rness, syno,·ial 
inflammation is rendered probable; and when persistent pain without effu::;ion is the more 
prominent symptom, a~grava!Nl by firm inter-articular preF-sure, bo1w mi~chief is indi
cated. "rhen these symptom;; appear after some fever or illne)':s, or, im)(•(>cl, without any 
such r:iuse, they are of no less importance, although, probably, tliey are more liable to be 
overlooked. 

As a clinical point of primary importance, all joint pain, and particularly hip-joint, 
claim8 attention, and when diis is referred to the knee, the surgeon mu!lit not be misled. 
Limping of any kind al\\'ays indicates something wrong-prolmbly very wrong-more 
particularly when comhinecl with joint pn.in, ag~nwated by inter-nrticular pressure. Spasm 
of tlie muscles around tl1e Joint is a symptom of great sip:nifkance and a means that nature 
adopts to insure immobility of" the nffectecl articulation; in some cases, it will be so se\·ere 
as lo forbid a.II lllO\'Cment 1 but in others less marked; at one lime it will be confined to 
one p;roup of muscles such M the tlexors, when the position of' the limb will be determined, 
while at others, the rot:uor:'; or adductors will be affected; but whenC\'Cr it is; met with, 
there is probably some am_•ction of the joint itself, or of the bones that enter into its for
ma.tion. 'n1en doubt cxi:-t:' as to muscular spasm being the cause of joint immobility, 
chloroform should be u::cd, n;;; all )':pa"m ceast·s und<'r it;;; inftuen<'e, anJ the head of the 
bone, by manipulation, rotates with more or less facility and smoothness, according to the 
amount of joint mi~l'hief that is present. 

Position of limb as a means of d iagnosis.-Tn the diagnosis or treatment 
of hip disease there is no point which deserves closer attention thnn tl1e position of' the 

F10. 538. Fw. 53SA . F10. 53!'1. FIG. 539A. 

111:~g ~:!s~~·~~~:::~:,r:~1:1~'~'~;1~w0:r~1; 8o:~~te 1~:i~~a eoxnt:~: 1:!u11~d b~1~:~~e=~1::~ t~:~e a~et~~:,
1

:: 1~1~~ 
1

1~e~
1

:; ~~~:::: i~~: 
a 

1
:::. ;~~~ ~l~:::d~;e abduete(I JlO~ilion or the diseased Jert limb when the 11elvls l1AB been brought into Its uaturnl 

~:i~~:t;f.~i~f,'~~i~~~'.i~:~;~[.~~' :l:~:::~:=~~:':~,::I::,'::::•:;~:~·~~~:'.'" .,, ,. a>ltloolotl Jlwb Tho pohi• 

~.:~~;~:':\ '~' •,:0:1;~;0~~:~ '~,'.~:n;f i ~I_~;~~.~~~·~:•: \~~1.1: h~~~tc~·t~e•,:~~~::,.t~',~~e ·~~-~;,~··~i~e~~: 
nr~ :L~~1!0 c~s;n~i~eo~·i~!r·:~;~it;~~~~!r

1 t!1~~g.~;~~~~~;t on mea:;urement, no real lengthening 
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will be detectf'1l, the apparent elongation being <lue to the tilting upwnrd!! of the peh·is 
on the sound ~idc, from the patient either nfiturally throw in~ all the weight of the body 
on that ~idc to take off )Jrl':"~ure from the affected one, or, from nn1~1.:ular 1"'pasm 1 causing 
abduction of the limbs (Fig. J3t') . In another case the pchi . ..; on the afli·cted si<le will 

~.:,cl~~:~d ~!;;o~";\,~i:,~~~i:1~1~:5~~j~,:~~~~~:-~~~~l11:,~~:,~~~:~:'.::~~~~~~:·:,~:~:£ 'ff~~:; 
F1os. 540-11. and more advanced cases, genuine i:;hort eni ng of the limb may 

L\:--~'·.· .. ~-

1
-.: -.

1

1(1(-. !

11 

./) ::~f, ~~·~~ef•:;:e~~:.:·:~ ~~~·~e:,~:~n~:; :·:~~~:~~·~11:
11

J i~;~:~t~~:: ~f , the head of the femur upwards and backwards (ilio-ischiatic); 
nnd, in rarer examples, the neck and :shaft of the femur may 
be separated and displncccl upwards and backwards, the epi
physial head of' the bone bei ng left in the acetabulum. This 

f~~~~~iy Z~fl~~:~e~,!~ j~fn~a~: 1;;-~~:d:,· 1 ~~cl~~e 1~~!~ i~lt 0<l;f~r:~~; 

~r~~:~::i!~;i~£.~i·~:~,~::~:1~~\·;~:!~~~~ .. ::I:~:~~~· ~:~ :.'.~;~£~"~~~ 
the limb raised (Figs. 5 l2, 543), or when he stands with the 
leg flt>xed (Fig. 5-!J). Apparent elongat ion of the Jimh under 

Displacement of femur, taken all circumstanceis means its abduction; ~hortening of the limb 

::;~d~i:::? .. ::1:~1:·:::~~; ~:~r~:~: r~t~l~~ti:~~~s!~~;;11a~~v~~t~il~~):0o~?:~~:s~:~·~tie~!1~!\~~~~ 
in the jnlnt. the sole of the misplaced limb down to the ground. 

Flcttteni11g of the 1wtes :1s seen in liip di:-ease is due to a 
wasting of the glutei mnsdes from want of use, this symptom becoming more marked 
when the trochantcr is rotaled outwards and the foot inwar<ls. 

FIG. 542. 

Fig. 51'.!-Lordo~ls of spine as seen with 1mtlen1 tho subject of hip disease lo recumbent poehloo 'l'!"lth femur flexed 
atangleof130dei:ree&. 

l'ig.5.'JO.-Lordoeiseff11.cedbyelentingthellexcdlimb. 

Disease of the hip-joint attended 'With suppuration.-These arc the worst 
cases of joint disease, for suppuration of ajoiot generally means ils di~orgnnization; aod 

;:~lc;~~a~!~~- cliUr~~fc :.1 ·:~1!~~ s:~~c:11;11:1::11~~~1,e~;ic~~~!is1~~,~~~~~11~c~·1i.o~\~~1;:~:~~1:i·\t~~; ~~1~g:·ii~ 
probably ha\'C long disappeared, and more or less anchylo:o:i~ or natuml repair Jia,·e ta.ken 

:~~~~~~:,~~:~r: ;;:,~:r.~1'.~~~if ~~~':i~~~~~~~~:~~~e~~~
1

:~l~~.:i:i~i~~:::.'.f t ~~~:: \~1~~:. ~i1

~5 '.::1~~ 
the thigh will be rotated outwards, and even abducted. \Vhen sinuses exist, a probe may 
detect diseased bone. 

·when dis!{.lcation is present, the symptoms will indicate its form. 
AU cases, however, of suppuration about tlie joint, even when a .... ::;ociated with <lisea~e of 

the joint, are not to be regarded as a direct rf"sult of diso1·ganization of the articulation; 
since it is quite certain that infh1mmatory mischief may cxil"t in the joint and sub:;ide, and 
yet be followed by suppuration in the cellular tis.sue about the part; nnd in this opinion, 
pathological does b_ut c~1~ffrm clinical obi'errntion. Tht>r~ may be t:omc dilliculty in making 
out such cases durmg hie, but I ham uo doubt as to their existence. ln the hip tliey are 
the more common. 
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P rognosis.- "~hen hip di:o.em•e can be arres ted in its early s tag-<' a complete retO\·ery 
may ta ke place, more pa rti cula rly when iL has its orig in iu syno,·ial in flam mation 1 although 
when due to a rti cula r o . .;; ti t i ~ anti the cli sm1..:c has bce11 or Ion~ .sta nd ing, n rccon.•ry will 
proba bly e nsue with anchylosis . 'rlum the j o in t ha:s :su ppurated a nd a natural ruco ,·e ry 

FIG. 5.W. F10. 545 . F'JG.546. 
Lordo1d.sorsplne in hip dl1ea~e frow ftel:iou oftbigh. 

F ig .. H--l.-Anchylusl1ofleftbip,at l30°p roduclnglordosiswhenpatientl!lerect. 
l-'ig . .'.i l5--Lordo11is re111ediedby rahing limb. 
F ig. J-i 1J.- Dl~o rg11.nlution of hip.jo\ui. F rom patient-Sarah B-, ict. 2~, July, JbiO. Excision of the joint was 

performed iu thi~ ca~e , and a good re11ult followed. 

follows, it mm; t be, in the la rge maj ority of ca:;es , with fibrous or soft a nchy los i:s; a nd in 
the minorit y wi th bony . ]n the 1 1\lcdical Times and Gazc Ltc' fo r HW9, I illustnHt:<l all 
the~e po ints fully Oy n seri es of cases . 

A ve ry beau t iful example of bony anc liy los is is represented in Fig. 541. 

}'w . 547. F10. 548. 

Br;:n~: t;r:1~1~: ~ 111~·1!~~: .. 42~ 1::,~: 1~:d11~!a:1h:i~·; ';:l~Ller~~r;~·r~; Arrr:: :rr~:·~17t:/~r:~c:;:rc~s~~1i:emur 
years. l'rcp. 1318",0 uy'ellus. 
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pe1fectly reconrcd; the femur on tlrn affected side heinp; an inch shorter than its fellow, 
the trochanter ncar<.•r the median line of the body and the anterior super ior spinous procet>3 
of the ilium; the i:'Cat of the shortPning being clenrly in thl! neck of the femur, which had 
been arrested in its p;rowth. (Fig. !)-18.) 

The diagnosis of hip dif'ease is to be made after a careful estimation of the value of the 
symptoms a~ a whole, and not upon one or more supposed typical symptoms. The limp
ing of a child with infrrntile paralpis of the leµ: has l>een confused with that from disease 
of' the hip; but the wasting of the limb and the ab:-:encc of pain ought to prC\'ent such an 
error. The pain of spinal disca"-e, of psoas a.bsces~, of sub-il iar abscess, of some gh\ndular 
affection of the ~roin associated with limping, an<l ucnc pain extendi ng down the limb 
may mislead; but tho knowledge of these facts may Jlfe,·ent the repetition of such mis
takes. A eon~cnital displacement of the head of the fem ur has been frequently mistaken 
for the affocLion (vide p. 769). 

Disease of' the bursa con nected with the p~oas musrle in front of the joint, which at 
times comm1111ic:tt('8 with it, may render the d iagnosis difficult, but the pain on pressure 
in front of' the jt)int which exists in disease of' tile bu rsn, nn<l tl1 e pa.in on pressure bt:hind 
the troehanter in hip dis<'ase, is enough to distinguish the two. Disease of' the bursa 
beneath the gl111cus maximus muscle may also at times simulate hip affCction, but with 
care tile two afiCctions can be distinguished. 

D1.sEASES OF THE Kx1rn-JOINT. 

This joint i . .; propably more frc>quent ly the scat of disease than :my other, and in hospital 
practic(•, my own stati~tics tell me that it forms W per cent. of the joint ca,:;es admitted 
into Guy's . The ~rea.ter liability of the knee to injury, the thinness of its natural co,•er
ing, and the complicated formal ion of the joint, together probably afford the lrue explana
tion of' this fact. lt is met with, moreo,·er, in patients of a more mature age than hip 
disea~c, 62 pc·r cent. of hip cases and only 32 of knee di.:;ease l>eing fou nd in chi ldren 
under !t•n . lt must be admitted, however, that the knee when once diseased is less likely 
to undergo a natural cure and much lt:ss a cure by nndylos is, than any other articulation . 
Thii; is pl'ohably to be explained ana.tomirally by the ex il'tence of tl1e inter-articular fibro
cartilag-es, which, while in a healthy joint they tend to keep it hl·althy, in a diseased, by 
forbidding the conl;lct of tho two bones, render it cliflicult for anchylosis to take place, 
since they must be part ially at least got rid of by some suppuration or other change before 
an<·hylos is can be serurcd. 

" 'hon diseased, there is no joint, howe\•er, in which tho changes can be better rccog-
11izcd, or the clinical e'·idenee of disease in the sy novia.1 membn\ne or bones be made out 
with greatel· facility. 

Ix SYNOYlT IR, acute, sub-acute, or chronic, the syno,·ial s.ac becomes distended; the 
natural dimples or depression which in henlth exist on either si,le of the patella soon dis-

appear, and in their places a bulging of the syno\' ial membrane will 
Fw. 549. be both seen and felt (Fig. 5-19). Tlte patella, too, becomes pre:;secl 

forwards, and, on palpation, may be felt to float. as upon a water 
~\ bed, .\ncl 1e.\Clily m.ule on prc .. isure to d11> upon the condyleis of the 
~ femur \\l11ch ltc beneath. The exten"-01 muscleis abo'e the patella 

ltke,,ise '"II be ia1sed by the cl1istcnded sac, and the soft p<nts belO\\ 
the p.Hclla donn to its ligament '1111 p!OJCCt, distinct fluctuation 

t 

not only hem~ fe lt across the JOmt f1om side to s1cle, but 111 an 
oblique d11 ect1on f1om abo'e donn\\ard~ 

...dcule synov1tts of the knee. except as a p:ut of so-called 1hcu
mat1c feHr or p;ren11a, is 1.uely met \\1th, unle~s as the 1esult of a 
''ound 01 the exte11s1on of sup1H11 at1 ng d1scase into tho c:u1ty J t 
is .l most se,ere attect1011, and unless speed ily .\nested by ice, lcech -
111g1 01 those means suggested rn the ch.LJ>tc1 on \\OUtHls of 1omts, 
ends 111 the clestruct1on of the JOrnt, and too often 111 the fode1tme 

Aprearan<'e or knee-joint ol tile patient's life. 
111 s y11ovltia. "~lien, after ~uppuration, life is spared and the joint goes on to 

~,'.::::~;~,!,:;:~:~~:·~~~j~~2~.~;r;l~::;:~~~:l6.:'.,i~~~~:·~:i~i<~~~;~:~~:f,f l::~:~!:i:'.,:£f::2~: ::. ;~ 
ln sub-arule synovitis, a far more common form than the ncutl', the local symptoms are 
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the S'Une, but the con.!ltirutional are far less se\'C?re, whether lite clisea~e be carn.ied by 8ome 

!~<'1~~~:.~~~~~ ~i·11~:~;'~;1~,~l~:1:~::~~i~1~~1::,i~u~!~~~~ei;~ut, gonorrhcea., rheumatism, or syphili~ i 
To chronic !'yno,·itis the same remarks are applicable. This affection is oftf'n known 

as hydrops a.rticuli or simple dropsy of the joint1 the chirf' symptom heinrr an exre!'~ or 
fluid. In nrnny of thc~e ca.~es, however, this effusion into tlw joint is a.!l~O<.:i~tccl with other 
changf's such as are kno\\ n to exist in what is now rt•cognized as a special affection-the 

~~~:·i°~1l~~ ~(~:~::~~~lt{: ::~:-t'~~~::~~:·so ~~eli~sstl~~ajt!i~! ~:;o~;; ~; 1~~~~~~tl~~d1~~,.~h~b:~~s:il~~~ 
flail in C\'ery direction. In a larg-e number, however. plates of Lones will be found in the 

~~f 1~:~~!~E.~1~Ji~~L~~;~~~~I?.~i~:~~~~:ti~1t~ 
IN Till~ AHTJCUJ.AH O::i'l' ITIS of the knee-joint the expanded bones urn :.ioon made out on 

comparing the sound with the aflbcted limb, for the articulation thus atfoctecl acquires a. 
specia l shape which is not 10 be misinterpreted, the con rl y les of 
the ftmur a.nd head of the tibia assuming a globula.1· form, the soft Frn. 550. 
parts CO\'Cring in the bones being henlthy and mornble, antl no 
efliision exi,ting in the joint. (F ig. 550.) At times, a joint so q1] 
aflCcted wi ll brcome two inches longer than its fe llow; when cfru- . ) . · 

~i~r11~ i;op;;~~tj~ti '11~h~s:f1!~~~:~~1ic~~~~~~ :;:::~~~t~~;:;~ a~11!~~l ;r~,~~1~11·: ~, : 

seno·e one. 1 
The co111lylc1' of the femur or head of the tibia alone may also 

be the ~cat of suppurative di~ease, of an acute or chronic absccf:;:,, 
thl'~e local hone n.bscesses bf'ing probaLly more common in 1he 
head of the tibia than elscwl1ere. l'"nder these ci rcumstance);, 
thP enb rgemen~ will be co.nfined to . t!ie bone affec~e?, until the 

1 

~~~f~~~~~(~.Url~~,~\:~S 1 ~~~lJ~~~~~~~~,I~ t ~l~~tl~~(~l~:.1~~, ~~:~~:. t~~·~t i1~1t:1tt l~:~~~:i1~~ ~ppe:;·:ur~~c:~a~ ~:;it\1~~ seat 
Fig .. )G2 illustrates n. case in which diseased joint followl·cl necrosis. 

ls Tim ru1.1•y Dl~f;AsE of the synoY ial meml.ir:me, the local !!ymptoms by which the 
affection is to be diagnosed a.re likewise chn.racter istic. Jn typi1·al cases neither expanded 
bones nor dilatation of the synovial sac with fluid is present, IJut the diffCrcnt points of 
bone which are always to be made out in a hcailhy joint, arc obscured, if not un<listin
gui~hable; they are co,·ered in with a soft sol id , yielding on palpation o,·er the articular 
ends of the bones, and more particularly around the patella, a cloug:liy sen;:,ation . No 
fluctuation is lo be derectcd, as a rule, and, when fluid exists, it will clearly be in a thick
tmC'<l cap~u l e. At time~, this pulpy thickening of the syno,·i:il membrane is a secondary 
affoction, due either to some articular ostitis or to repeated a11acks of syno,·itis. It may 
al~o occur as part of a syphilitic disease from the effusion of gummy material around the 
joint. 'nuit Collis de~cribecl as syphilitic joint, 1 believe to be of this nature, Yiz., the 
pulpy disease, in a. syphilitic subject, possibly complicated with pcriosteal thickening. 

Dnn:ASES OF TUE AxKLF:-JOJXT. 

Nothing pnrticulnr is to be noticed in the diseases of this joint; their pathology is iden
tical with that of all other joints, synovial mischief being pos:-;ibly more common than 
nffCctions of' the bone. Effusion into the joint is readily detected Ly the swelling and con
sequent pressi ng forwards of the extensor muscles of the foot, by the fluctuation bct,~·e~n 
the mallcoli in front, and al times behind, and along the borders of th.c tendo .Ach1\11s. 
Bone enlargement is readily seen by the expanded mallcolus Ol· mallcoli. Bone abscess 
may occur in either nrnlleolus or in the astragalus. 

The pulpy disease makes itself known by some such swellinp as is found in. syno~'itis, 
bul the swelling will not be due to fluid, but to the preseuce of the lowly organ~zecl 11ss11e 
found in the disrnse, sl1owing it :::elf in a doughy swelling around one or botli of the rnal
lcol i :.ind beneath the extensor tendons. 
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DISEASE OF THE TAHSAL AND )lETAT.\.H;;;,AJ, J01...-TS, 

or, rather, of the bones anrl joints, are very common; for it is in the bon<'s, ns a rule, that 
the tl.il!ea:-e begin);, the joints becoming i1n-oh·ed secondarily. Disrase in the joint betU'('eti 
t!te astragalus and os calcis may, howcrnr, be found alone, and I believe that such disease 
is commonly the rcisult of some lateral sprain of the lig-:unPnts that hold these hones 

~~g~~!t~~1;k 1J~\.t~:a! 11~11::~::~:~~~u: h~5 f ~~e\c~e!~g fi1;:~;·~ ~=~~:,~ ~~c l~~~a'i\i1c~~1ii.s a~;~~:~~!i~11~ t !~~\'~ 
joint is to be rCl'O~nized Ly the swelling Leing beneatli the malleoli i !lie pain produced by 
any lateral mO\'l'lllent of the heel or foot; and occnsionally by the grating of exposed 
bone. The mo,enwnts of the ankle joint will be u11i11'"01vcd. 

Disease of the other tnr ... a.I or metatarsal bones is indicated by the enlargement of the 
bones, as well as by the po:;ition of' the sinuses leading down to them. The scaphoid bone 
and joints are frequently affected, this bonf' bein~ Ilic keystone of the nntero-postt:rior 
arch of the foot; a11d wht'n so aA'ected, the disease \'cry commonly extends to the cunei
form bones, there being but one synovial capsule common to the sca.phoi<l and the three 
cuneiform bones. 

The form of the foot thus aflCctecl is very peculiar. " It as~umes," writes Erichsen, 
"a remarkable bulbous or cluhbed appearance; the fore part and dorsum of the foot are 

greatly swollen, glazed, and po~sibly perfOra1ed by sinuses 
discharging thin unhealthy pus." (·Science and Art of Sur-

) 

gery.') \Yhen disen~ed and dead, these four bones may be 
remo' ed. and a good foot left. As a :oingle bone, the cuboid 
fa also not rarely diseased, and may be taken away without 
anv detriment. Jn the case figured (Fig. 551) the scaphoid, 
tlnee cuneiform, and cuboid bone!' were removed, and an ex 
cellent foot remaint>cl. I removed them from a boy, ret. 8, 
by !Simply cnuclea.Ling the diseased and dead bones from their 
beds, and disturbing the perioi;teum and soft parls as little as 

App"aranca or root aflartha re po.: .. 1ble 

~~::1c~r0~;;o:: 1~00~~~.cub~id, aud toeOi~ t !;~e ~i~et~:~~,~~~!~~)~~~~~~j ~!~~~~rt 1;~~ 1~ ::~eu ~7~~ 
otherwise, anti. when so am·ctcd, it is troublesome to deal 

with. There is some reason to believe that the bursa:i about the sesamoid bones at the 
ball of the toe ar~ occao;;ionally the source of the evi l. 

When dead bone exist:; in these joints it may be remo\'ed, and in some cases the joint 
ro:~y be cxciscU with a good result. I have clone this on many occaisions, rL11d in se\·eral 
a movable joiut was secured. Gouty n.ffections of this joint are ,·cry common and may 
go on to disorganization. Disease of the joint as a result of a neglected bunion is not 
rare, but such ca:ses will be treated of in another page. 

DISEASE OF TUE PEL\'IC Jo1~TS 

is often o\·erlooked or mistaken for hip or spinal disease, yet it has features of its own. 
It i,..; more commonly met with in nclults than in children, and after parturition than local 
injury, and is u,..;ually chronic. It may be secondary to disease of the bones th:.l.t form the 
joiut. ln iii; early !'tage it is characterized by pel"ic or :?"luteal pain5 which are aggra-

~~~~(~,~~~~f if ~!:'.:~;~~i.il~~f~f 1;;~~~g1~~jf ~~~~~!1';~~~~~;'~~~:~1~;::l;i~~;~t~:i,~~~ 
or may not be flexud, Lut It will be made to mo,·e freely when the pelvis is fixed. As 

~~;~~~:~r1~.~'.~~Yi¥ii{J}~@~t~~;;1~~i;f.~~ 
rn the pnrl. In no st:lge .ol the ~11scase Will there be any shortening of the limb. 

-~;~t~11~.~~·~.~,•1;~;<t ~~01\~11~.~:t~~;·~~int~1:s!~~~~~a\1~~inc%~c:O:•;~ ~~,)~~~~~~t~~;~~o~1 c~t,~1~~ j;~:: 
out, an iuci:sion shoultl. be made to prernnt burrowing; and when dead bone is preseut, it. 
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should be rcmO\·ecl. I ha.,·e taken away large pieces of bone from tl1is joint with great 
benPfit. 

Disease of the symphysis pubis is ,-ery rare, and I h;we seen it but twice. 
One of the cases was in a man, who some months before coming under my care wa$ bc
lie,·e<l to ha,·c fractured his pelvis and lacerated his urethra. " 'lwn I ~aw him, sinu::es 
existed running down to and into the joint, but no dead bone could be felr. In Guy's 
Museum there is a. preparation, 131450

, in which the synchondrosis is o,:;sified and carious; 
and a second, 1311.o, in which complete anchylosis is pre:;ent with new bone. 

Disease of the coccygeal joint is at lcost as rare as that of the pubic, although 
well-marked cases IH\\"C been recorded. It can rC'adily be made out by thickening ovt'l' 
the joint, and pain producrcl by any mo,·ement in the bone; in some cases a di~tinct 
grating can be folt with the finger in the rectum on attempting to move the part. 

·when the disease i~ clenrly established and the joint Ji.iiorganizccl the best practice is 
probably the remornl of the bone; nncl, when this is not ad\'isable or practicable, the 
coccygel1l muscles had better be divided by a subcnlaneous inci:Sion to gi\"e rest to the 
joint, but under these circumstances, the cure 1nust be slow. The pains of sacro-coccygeal 
joint disease are much si mulated by what Sir J. Simp8on described(' l\Ied. Times,' 18.)9) 
as coccydynia, which is met with in women when any of the coccygeal muscles are 
brought into action by walking, running, rising, defecating, or sneezing. This affection 
ma.y be cu red by the subcutaneous section of the coccygeal muscles. 

DrSEASES OF THE Jo1:\'TS or THE UPPER ExTRE:->llTY. 

Diseases of the sterno-clavicular joint.-Suppuration of this joint in pyremia 
is common, though as an independl!nt disease it is ,·ery rare. I ha,·e seen but two ex
amples of it, which ended in disorganization. In syphilitic subjects, however, inflamma.
tion about the joint is not unfrequent, but such cases rarely suppurate. The disease when 
it occurs is ensily recognized, the joint being superficial. 

Disea~e between the sternal segments has been recorded by Hilton. I have seen but 
two examples of it, nnd both were complicated with sub-sternal abscess and necrof;;is. 
Local pain increased on pressure, and the mo,·ement produced on coughing, with swelling, 
indicate the disease. 

DISEASF.S OF TITE 8HOULDER-J01XT 

are comparn.th·ely rare, ancl form a very small proportion of the joint cnses nclmitted into 
a lio~pita.I, the majority of sucb cases being treated out~icle. Synovitis, however, in all 
its formr.:., is found in this joint as well as cases of' urticul:u ostitis, &c. The joint has no 
special disease. 

When disorganization and suppuration take place, the matter burrows down the bicipital 
groove and generally makes its nppearnnce in front of the insertion of the deltoid muscle; 
at times, howe,·er, it l.)llrsts posteriorly or burrows beneath the pectoral muscle. 

If rcco,·ery takes place with anchylosis, a wondl!rfully useful limb is often secured, the 
i;capula allowing an amount of movement which is suflicient for most of the duties of Jif"e, 
though it rarely admit~ of any o\·erhancled action. " 'lwn disease takes place at the junc
tion of the upper epiphysis and shaft, and suppuration follows, the absce~s burrows in the 
same way, and much difficulty may be experienced in the diagnosis of the case, although 
the thickening about the neck of bone under the~e circumstances is generally g~eater than 
in joint trouble. \\'hen inflammation of the hlirSa placed ben«>ath the deltoid muscles 
exist~i some of the symptoms of shoulder-joint disease are present, but the fact that the 
lea-;t action of the deltoid muscle excites pain in bur.sal disease when the movement of the 
arm by the surgeon does not, and that the joint mo,·es freely although pos.silJly attended 
with a :Sense of crcpitation, ought to suggest its naturC'. 

DISEASES OF THE ELBOW-JOINT 

are of great importance, as the value of the hand is greatly dependent upon the integrity 
of the ell>ow, and a :stiff elbow-joint i.s a serious detriment. ln their general pathology 
they arc the same as any other joint. 

8yno\·i1is mnkes it~clf known by the general enlargement of the joi_nt, as ~Yell as by_ the 
sense of fluctuation on either side of the olt'cranon pi-oce~s. Pulpy d1~case 1s recogn1zecl 
by the pr sence of the doughy, semi-fluctuating product::; that hnrn been poured out in the 
Mme position. Articulur o::Hitis can be recognized IJy the expanded bones. 
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In n general way, elbow-joint cases do well, recovery taking place with m0Hmen1 1 in 
the majority, while in the minority, a natural cure takei place by anchylosis, with or with
out external suppuration. 

The amount of mo,·ement that may at time~ be ~ccured after a natural recovery from a 
suppurating joint is very ;zood. Fig. 552 was taken 

F10. 552. from a boy ret. 19, who had had a disorganized joint 

~ 
treated by free incisions when ten years of age. In 

_ ,' it the ht:ad of the radius was cli:'placed outwards. lie 
had as much mo\·ement as the drawing indicates. Jn 
many cases, us~ful flexion and extension are ofttn 
secured as well as pronation nnd supinntion, and in l /? mm•'"""""'""'"~' mo>0mm" ""-"~' '"' 1~ ulna and humerus are firmly fixed together, and when 

Dra w~~t~:~lcuc:i;.:!~nfr;~e :~~)~~nr~~i~:~xlon :~~,;~:l v~j u~ ;f' !l~~1 l1~:~:e~: ~U~1 ! ~!l~~~~nd '~;;~~d~rn~ .~ 
years the rotation of the radius perfect. 

But as these good results which may follow a cure by natural processes cannot be cal
cula1ed upon, it is <loubtless a wiser course to submit the m:1jori1y of cases of disorganized 
el\;ow-joint to operntin~ intel'ference, not so much probably to remove a disease that is in
<:urable by natural processes, as to procure mo\'ement and pre,·ent anchylosis. 

DISEASE 01'' TlIE WRIST-JOINT 

is not so common as that of the carpal bones and carpo-phalangeal joints, and when it l1as 
star1ed in one of the~e parts is very prone to be propagated to others. \\·hen suppum1ion 
iakes place, the pu~ often burrows freely between the 1cndons, but as long as necrosecl bone 
does not exist to prevent recovery, a good result may be looked for, although probably 
with some amount of stiffoe~s or even anchylosis. \\.,.hen necro~ed bone keeps up the 
irritation it should be removed. To assist reco,-ery 1he hand should be securecl by a splint 
in the po~ition intermediate between pronation and supination, such an one being the best. 
'Vhen the hand is left alone it is too apt to as~ume the prone position-a by no means 
good one. 

DISEASE OF THE RADIO-ULNAR ,}Ql.NT 

is rarely met with . In a recent case of a middle-nged man that came under my care. it 
npp<'ttn:d to follow over-action, and gave rise to severe local pain and general disturbance. 
It was followed by suppuration and relie\·ed by a free incision on the dorsal aspect of the 
wrist down to lhc joint. The case terminated by anchylosis. 

DISEASES OF THE PHAT.A~GEAL JOtXTS 

are, in their nature, like those of otlwr joints, and mu!'t be dealt with upon similar prin
ciples, synovitis, pulpy disease, and bone disease, with or wi1hout disorganization, being 
found in all. 'Vhen the disease is confined to the syno,·ial membrane, and the joint has 
not lli~organized a reCO\'f'ry with mo\·ement may be secured by good treatment. 'Vhen a 
natural cure by anchylo::iis only can be looked for, the question of the removal 0£ the 
finger may be entertained as a matter of expediency, for a !'tiff joint ;\l the metacarpo
phalnngeal joint is a serious detrimPnt, while at the middle joint it is less injurious, and 
lea~t so :it the terminal one. 

Jn 1he thumb, ampulntion is rarely to be thought of, for when recovery from disease 
of the distal phalangeal joint is probable by anchylosis, n good thumb may be secured, 

~:~~~1~~~ ~~~i:~~~1ei~e~~~~~~,l~l~1~1~f~~~~;:1~-131~~l:~~~~;l i::~\1~::~ ~~c~.~~~·;~e~11~ ~~1~~~~~1: ~J~~~~~ 
and accordiug to its own special wants. 

The po!:>ition of the patient, liis occupation, age, &c., should have a powerful influence 
in guiding the surgeon to a decision. 

ON THE TREATMENT AND CURE OF JOINT DISEASE . 

. In ~he. treatme~~ of j?int di~e~se the m~st impo;tant point a surgeon haR to benr in 

;.~~~i~~s i:~a~l~~~b~~t1~', ~1~~~g~l1;;~;~r~~e~1t~%?nt~::~: cc~~1\'i;:i~~i~:~1:~~~e~~~~l1~1~~e~ 
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complete recovery, and thnt while in some n cure can only take place by anchylosis or 
n stiff joint, it is in exceptiounl cases only that severe opemti,·e interference is required. 

The recollection of these fact~ is a cons1ant encourngement to the surgeon 10 persevere 
with , nnd to the plLlient 10 submit to. the necessnry means a<laptccl to secure these ends ; 
while it in no way tends to discournge operati,·e interferenrc, when the course, nature, or 
t:everity of the disease atlOrds sufficient evidenre that such interforencc is expedient or 
necessary. 

All pathologicul evidence tends likewise to the support of these conclusiom:, for no one 
ran have carefully exumined joints that have been remo,·ed by either exci:;ion or amputa
tion1 or others thnt have failed to go on wwards n suCCl.:'.f'sful issue, withou1 being struck 
by the vnst a.mount of repair that ex ists side by side with the disease, and by the appa
rently limit ed churact.er of the lattt·r, 11nd without feeling in many ci\ses whcrn a capi t:il 
operation hnd been performed that simple operative interft rence would probably haYe been 
successful, or thut none n1 all wns really required. 

At the same time it must be burne in mind that while in:\ pathological sense cliseas.e 
may need no interft:rcnce, on account of its limited nature or reparable charncLer, yet, in 
a clinicnl nspect., a ,·cry oppo::;ite conclusion may reasonably hnve to be drawn; since the 
di:;;et1se by it s progrt!.!IS i\"e und weakening tt:ndency may have demonstrated that the powers 
of the patient were incompetent to provide, even in limited distmse, the stimulus needed 
for repair. 

In tlw trPntment of joint di sease, however, it is not always a ques tion as to tl1 e po!Ssi
bili1y or impos.sibility of securing n successfu l issue by simply aiding natural effort s, si nce 
ques1ions of expediency come bdOre the surgeon ns to the wisdom of making the attempt, 
or as to whether better resuhs might not be secured by surgical interference. 

Surgeon!!-, moreover, who look upon a st iff elbow- or shoulder·joint as a serious incon
venience and an umm1isfactory result of treat ment, consequently advocate early exci:,ion 
of a joint with the view of obtaining mo\·ement; and those who ha,·c little belief in 
natural processes guided by art, bring ing about anchylosis in disease of the knee, or who 
think that the time occupied in the a ttempt is badly spent , adrncate a like practice. 
" "hile some surgeons nre always sati stietl with a cure of the disease by natural effo rts 
assisted by art, and remove by operati,·e measures joints or part:; of joints when these 
natural processes have pro\·ed themseh·es incompetent to effoct n cure; otlll' rS maintain 
that in a large number of cases these natural processes lead only lo an und l!iiirable end, 
and that it is not ex pedient•to trust to them. Arguments of ex pediency al!'lo are used, 
and in recent times hiwe gained in importance, more particularly :1s broughl to bear upon 
the question of a cure with a stiff joint, when a prolonged intcrrnl of time must of neces
sity be required to secure the end. Jn some cases, such arguments are of weight, and 
worthy of conoideration, although as a. broarl rule of prnct icc it is dangerous to adopt 
them, for, in the majority of cases, natural processes guided by art are followed by results 
which lea \·e little to be de,;ired, and are secured without the ri l'jks which 11re attached to 
all operati,·e interfore nce. These points, however, will come out better when the tre:1 t
ment of individual joints Juts to be considered, and to wliich attention will now be 
drawn. 

TREAUlENT Ot' DISE ASE OF TllE ll1P-JO TNT. 

So long as suppuration or other disorganizing change in the joint has not appeared, 
a good hope of a recovery with a useful articulation may be entntained; and so long as 
the disease is in the synovinl membmne, the probabilities of a recovery with a monible 
joint ar~ gn:at. Jn a large number of cases where time has been allowed to pass and 
disea.:ie has gone on to produce degem:ra.tin.~ changes in tlie articular cartilage:', recovery 
with anchylosis iR to be looked for; anchylosis without suppuration being more common 
after articular oe.titis tlmn after synovial disease (vide paper, by nuthor1 in' :\led. Times,' 
July and August, 1869). " ' hen, howHer, disease originates in the cpiphys is of the he:HI 
of' the bone-or in the epiphys ial connective cartihige between the epiphysis and shaft, 
1 he prospects of a recovery with movement l\re slig ht, unless the mischief be checked in 
its early stnge ; for, in the former case, the arti cular .cartilage which cleri,·es its nour~!l.h· 
ment mainly from the bone1 soon undergoes degenerat1,·e changes thnt cnn on ly he repaU"ed 
Ly processe~ ending in :rnehylosis; nnd, in the latte~, tho ~ 1~ipl.1ys i s is often cast off as a 
forei~n Lady, when reco,·ery can only take place on. It~ exlohution or removal. . 

Jn both claitses of ens.cs, however, the treatment 1s Ill n mea.<mre the same-thn.t is, the 
joint is to be at rest, tlnd all interarticular pressure is to be avo ided, for·· in di,.enses of the 
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F10. 553. joints rnt cannot be two much in~i.!ltcd upon" (.Jolrn Ilnnter, 
1787); and for lhese ends the application of a splint is essential, 
that form of splint being the be~t whi<·h keeps the joint quiet, 
the peh·is at its normal angle 10 the spinal column, and the 
atl'Ccte<l limb from being either adducted or abducted; without 
doubt, these points are best prest'ned by the double splint figured 
in 510, 553. Children with this splint well adjusted can be 
mo,·ed with the grcate::;t facility, and, even when there is acute 
joint disea!'e, with ,·ery little sufforing. Sir C. Bell clearly saw 
the necessity of rest, and was RO impressed with it as to make 
the following ingenious suggestion: "] ham obsen·e<l that patients 
who Im.Ye hip disease reco,·er when anchylosis of the joint takes 
place, when the bones become fixed and immovable. Founding 
upon this, I attempted by vari(ruS contrivances to form an instru
ment which might keep the bones at perfect l'C'st, but so great is 

~ 1 the tendency in this joint to mot ion, that J have never yet sue-

~- ~l~~~ll~c~nd ~~u!~s~i~uc~~~1 t !!~~ !~;~~~· b~:~111 lee:~~1 ~11~:ni~ ti~~t~~g o~:~ 
ii:' ration might be performed here; tliat a cut might be made to 
~ e.rpose tile upper part of tlie femur, and the ned: be sawn t/1ro11g!t; 

not, you will ob.::en·e, to take away the lwad of the bone, as done 
by l\lr. "'hite wi1h success, but to penm't £t to remain at rest 
and to form an adhesion with the acctabulum. In this case a 
joint will be formed where the bone has bcf'n cli\'icled" (' Lond. 
l\Jed. Gaz.,' Jan. 12, 1828, "llip Disea.st>s," by Sir C., then ~Ir. 
Bell.) 

Double splint a~ RJ•plled In 'Vhen s11ppuration !ms appeared, recovery with anchylosis 
dl:;ea~eorrhe rlghth\p.Jolut. cnn alone be looked for. though where cli~eased bone exists 

this result cannot be expected, unle.-.;s the diseased bone is cast 
off or removed. """lwn, however, an abscess has been the result of chronic changes in 
a pulpy syno,·ial membrane, the complete disorganization of the joint need not, as a 
necei:.sary consequence, be contemplated, although where it has followed disease in the 
articular extrrmities of the bones (articular ostitis), it is more than probable that the 
articular cartilages with the ligaments and synovial capsule will ha\'e been completely 
destroyed. Under the former circumstances, therefore, when the suppuration has taken 
place as a consequence of' syno,·ial disease, recovery may en!"ue with soft or fibrous anchy
losi::i., or even some degree of mo,·ement; whilst uncl~r tile latter, though fibrous anchylosis 
may supervene. osseous anchylosis can only occur after the car1ilages with the articular 
lamclhc of bone have entirely gone, and there is no necrosecl bone left to keep up the 
disease; for, with this complication, a natural recovery cannot take place till the source 
of irritation hns been discharged by natural processes, or, remo,·ed by art. 

'Whf;'n, therefore, suppurntion occurs in a hip-joint, though rccornry may follow with 
partial mo"ement, there is but one result a surgeon can reasonably look for and strive to 
secure, and this is anchylo~is; and if by the history of the ca~C' and the clinicfll symptoms 
he can make out that the disease began in the syno,·ial membrane, and that the suppura
tion was lhe result of pathological chan~es in that lis~ue alone, the hope of securing this 
result is very good j for the disease in the joint, under thci-e cirC'um5tances1 howe,·er ex
treme it may be, is probably only superficial, and do(•s not i1n·ol\'C the bones to any 
extent, ~o that a good recovery with a stiff joint may fairly be anticipated. If, howenr, 
the history of the Ca!'e and the clinical symptoms indicatr di:;ra~e of the bones, the proba
bilities of the same result taking place will rest upon the a.mount of the disease, an<l if the 
disease in the bone be superficial, a natural cure by mH'hylo.:;is may be looked for; since 
dead bone, if 1101 too large, and e,·en the epiphysis, 1rn~y he discharged externally, an<l a 
good reco,·ery follow. ""hen, however, the diseast~ in the bone iR extcnsi\'e (Fig. 554), 
or a seq1w~trum iR i:.o placed in the centre of the bone ns to keep up initation and interf'ere 
with repair, n~ i.s shown in Fig. 536, the surg-eon's active inlcrfcrcncc will be imperatively 
demanded, and it may be added, that it is nHtr practised with bettrr results. 

Undc:r nil circumi:.tance~, howC\'er, the first point in treatment if:, to i:;ccure the com
plete immobility of the limb, which <'an be insured by ~plints; ex1em1ion shoulcl likewi~e 
be kept up by means of' weights or elastic force~. Jn one case a long ou1side i:;plint may be 
enough, while in anotht:r the weight i:; sufllcient. In \·ery chronic Ca!'l'S nn immornhlc> casing 
of leather, gutta percha, felt, wire, perforated zinc, or othf'r nppliancc, such as the fancy or 
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Fm. 55-1. F10. 555. 

IIeadof remuralteredbydisease-re111ovedbyexclslon. Prep.l3JS•. 

ingenuity of the surgeon suggests, is the best; absolute immobility of the 

~~~:!~c~1:e ~~~(~ i~1i~·, 0!'nc;11t\~~~~~ 1·t~i~~l;•~fs:~18t~~~·e~o 1~~11: :f 01~~ef~:~~i~t~c~ie~~~··~! 
issue. Fig. 555 repre!l.ents a good apparatus to insure immobility when 
the patient ls in bed, though the double splint figured 5,j3 is better; 
for with it abduction and adduct.ion of the affected limb are prevented, 

~~\~u~7l~it~ll!o~~e~t~I~ r~7f~~~:C1gl:id~O i1~16k:~~n~~ :0\L;::~\.1i~;;~ t~~~c }~;: Imm~~~b~~.:::~~g for 
elastic cxtcn~ion being maintained through an accumulator over n. 
pull('y in~erted in the cro~:::; foot.piece. l\Ir. C. De l\lorg:rn's long splint (Fig. 518) is also 
good, applied to the side of the sound limb, through which he likcwioc applied all counter
exten~ion. 

ex~~!1.e~ ;~~~;l:,~i~!.~~c~11~'~t:;:i ~~i~~e5tr~:~t~~~!0~l1:~~~~~~:~11~ ~:el~~~!~1~~t1 e:e~11~~~111~~g~~ 
it should be remt'died before the plan of treatment nlready Jn.id down is carried out, and 
so long 31' no nnrhylo,..is has taken place, or the union is soft, there is a good prospect of 
this being effected. For this purpose, chloroform should be gi\'cn, and the thigh slowly 
but surely brought to a straight line with th~ body, an<l there fixed; any inflammation 
cau~ed 1hereby being chrcked by the local application of ice or hot fomentations, accord-

~~~1!~e~1~nC:1~1~~r;e~~1~1 ~rf ~I11~~;. gi ;~~ht:; ~~:;>~~~~m~tt ~:~1~ i-~l~~~~f ~·,~ 1~t~~:~·ej~ii~~ 1!:~:::~ni~ 
is oft1.•n in the surgeon·~ power to reduce the dislocn.tion, nnd then to treat the case as one 
of tlie ord inary kind . In the case from which Fig. 5;)G was taken, the boy was eleven 
years old ; the disease had been acute, and the llislocution was on the ilium . Its reduction 
was r(·adily effected under chloroform , and a good result fo llowed. A weight of six or 
se\·en pounds was enough to keep the limb in position, and the counter-extension was well 
applied on the opposite side of the pelvis. If, howe\'er, I had now the treatment of this 
case, I should have employed the double splint with elast ic extensiou . 

'Vhen the di~placement is of long standing and the natural cure of the disease has 
gone on to its end, it is not wise to interfere and thus run the ri::lk of undoing what nature 
has well done; as many of these cases of supposed dislocations are not of this kind, but 
simply a shortening of the neck of the bone from the ab~orption or destruction of the head 
or epiphysis of the femur, or, at times, of the acetabulum . Drs. 1\Jarch and Sayre, of 
New York, deny the existence of a dislocation, but in this they are wroug. It does 
occur, although rarely. In the Cftse from which Fig .• 55G was taken, it was very clear. 

In exceptional instances the displacement of the limb is due ton separation of the neck 
of the hone from the cpiphysis, which is left fixed in the acetabulum, or is cast off. This 
condition is illustrated in Fig. 510-1. 

'\7hcn anchylosis has taken place at a bad angle, at such an angle as seen in Fig. 557, 
any attempt at forcible flexion with the view of breakiug down the adhesions, must be 
looked upon as futile and unjustifiable, although it may be right to consider thl.' propriety 
of impro\·ing the position of the limb by some surg: ical 1~rocedme; and for this object, 
several surgical operations l1ave been devised. Thus, ill 187;), l\l. Tillaux presented 
before the Surgical SociNy of' Paris a woman, rot. 32, the subject of bony a.nchylosis of 
the hip-joint of a year's standing, the limb having been flexed and rotated inwards, for 
whom he had, with success, f01·cibly fractured the neck of tlie bone. lie effected this when 
the woman was under chlorOform by using considerable force, the bone giving way with 
o. loud ('rack. Ile subsequently treated the ease as one of fracture, and at the encl of two 
months the patient had a straight limb. :\I. Tillaux: described the result as splendi~, and 
considered the practice infinitely preferable to the operation of subcutaneous section of 

53 
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the neck of the bone. The operation is, doubtle~l'l, of value in certain cn:-;es, and worthy 
of cont;ideration. 

FIG. 556. Fw. 557. F10. 558. 

Anrbyloiiiliofbip-joint,wlthfemur 
airiKhtan,desto peh·h;, befoJre optt
ra.tlou. Caseofboy,a?t.l:i. 

Position of the limb after 
.A1h.m1·e op«ratlo.n a. per
formed by author. 

In 1860, Mr. ,V. Adams ('Brit. Med. Journal,' 1870) :;:uece~i:;fully treated a case of 
this nature by subcutaneous diYision of the neck of the thigh bone by means of a fine 
saw, and up to October, HS76, twenty-two operations of the kind had been pcrformed
five by Mr. Ada.ms, four by myself, and others by :;\fos::;rs. Jes:;op, Jow('r!', Jordan, Lund, 
of i\fanchester, Sands, of New York, Golding-Bird, and others. The operation was 
succes:;ful in twenty. 

J look upon this operation with much favor, and belie,·e it to be the best when the 
femur has ::i. neck to he divided. 

The in,c:;truments required for the operation are such as those figured below (Fig. 55il). 
The operation itself' l give in ~Ir. Adams's wor<ls: •t l entered the tenotomy knif'e a little 

aborn the top of the ~rent trochnnter, and carrying it straight 
down to the neck of the thigh-bone, divided the muscles and 
opened the capsular ligament freely. ,,~ithdrawing the knife, 

~yc~~:~~;u:~e0}n~fi~ ~~:~t~~~~t~~~gl~~a.~~,:~a~:-;l~J~11·~~i1~~~ ~\11i<~ 
sawed tlirnugh it from before Uackwards, in the direction re
presented in Fig. 5GO, which shows the saw applied to the an
terior surface of the neck or the bone. The section of the bone 

F10. 560. 

~v~~ :c;~~1~p;~s~~c'~~:; :~~~- ;;I~il~~t~~·tli ~~til~1~~~~~l.11~ge ,~~~~~~v~1~1~ ~::t!:1:~:t::~
1

~::~:~:~i:~~=1~:~ 
snw is used, it should be held at an angle of 13j 0 to tbe line 
?f the shaft of the femur (Fig. 5GO). A narrow chisel, however, is an equally good 
mstrument for the purpo . .;e. 

ln my four Cfi!'('~ the neck of the thigh bone was readily <li,·i<led in less than five minutes, 
and the woun<l above the trochanter healed in a few <lays; the !Joys walkiug in eight 
weeks. 
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I did not nttcmpt to obtain movement in any, being W<'ll ~ati"fi(•1l wilh the result5 
secured; nlthou):!;h before l opcratt::d on the last, I was alive to the fact that my friend 
~l.r. Lund, of 1\lan~hc:)tcr, _had operat~d with ~uch success upon n man \\'ho had both hip
JOints anchyloscd 111 a str:ught lme with the body, nn<l, as a consequence, could not sit, 
that after the operation excellent motion was obtained in each hip-joint, and the man 
could :;;it up in n. chair with the body nearly pl'rptndicular, and the thighs comfortably 
placed on the seat; he roul<l moreon~r support the weight of the body upon the leers. 
('Brit. ~led. Jour.,' Jan. 29, 187G.) " 

'\'hrn there i~ no neck of the femur to be diYided, or the n111sclcs ancl :::oft parts about 
the minor troclrnntl'I' of the bone are so contracted and rigid as to rendn it probable that 
the ~haft of the femur cannot be brought down to a right line, Gant.':s oper:'Ltion ('Lancet,' 
Dec. 1, 187:2) should be performed; that is, the femur should be divided by a small rnl-

~;'.1~~c1'~~~~:~.~~~f~~\at~~e~~:;ie~:1cZ'~;l~~ o~~~~~'.~:~ :1e~,n~li ~!;~,~~~~t~~t~~~ )~t:l~111~~l~~~,''~ l~: :.~,~~0j:1~·~ 
to exclude air being employed in the operation as has been ad\'i!".cd in Aclum~'s. Bot Ii 
these operation~ are superior to BHrton's, who divided the femur OcLwecn the trochanters, 
and to Sayre's, who excised a wedge of bone from between them . 

TuE TREATllE~T OF DISEASES OF THE KxEE-JOIXT. 

This may be taken as a. type of' the treatment of all joint diseases . 
.Acute synot·itis is u,;ually the result of a wound, and should be trl'atcd according to the 

principle-; laid down in a former page, \'iz., by rest and ice locally and opium internally. 
"~hen di:;:organization of the joint ensues, fow rases :ire more ;.;eriou.-; in their local as well 
as their general elll•eH, as lifo is often endangered, and reCO\'Cry with a stiff joint mu,;t be 
regarded a~ fa,·oraltle. \n1<'n the disease is the result of septiC•l'mia, or rnpture of an 
alt::cc~s into the joint, the succc~:-; is no better. 

Jn subucute and chronic forms q( synot:itis, a good result may, as a r11lc, be promised, 
nncl the trea1ment must be regulated by the cause of the disc:L'ie. Ju traumatic case.-;, the 
local appli<.:ation of cold or warmth, according to thu amount of comfort one or other 
affords, and keeping the limb immovable by means of' splint,;, arc 1he best means to use; 
and gl'ntle suppol't, by means of well-applied strapping, is a rnluablc adjunrnt when only 
a relaxed contlition of joint remains. 

In other case-s, the application of a bl ister to either side of 1he joint as well as the 
internal administration of the iodide of potassium, with or without bark or quiuine 1 

according to the nece:-;sities of the patient, are or great use. \\'hen gout appears to be an 
element in tlie ntfoction, it is fld\'isable to administer colchicum, litlii:i1 and other remedies 
appro\·ed in that disease. ".,.hen the ease appears to han! a rheumatic origin, alkalies., 
such as the Oicnrbonatc or citrate of potash, etc., may prove ~en·iccai>lc i and, when there 
is any reason to su::-pcct t1 syphilitic taint in the consti1t1tio11, it is nccei<snry 10 employ 
such treatment as i:s peculiar to such ditieases, \'iz ., the iodide of pota,.;,.;ium or sodium, or 
some mercurial. 

In \'Cry chronic and obstinate ca..;:.es, paracentesis of the joint by means of the aspirator 
may be performed, :rncl, in the hands of some, has been employed with rnan·ellous succcs,.;. 
Sir J . Fayrer was one of its strongest a(l\-ocate,.:, ha\·iug .shown (• Jntlian :Med. G<tz.,' 
186\'l) tha.t in the chronic and subacute forms, much good is often oOtaiucd Oy the opera
tion, if care be taken to exclude the air by carefully closing the puncture and fixing the 

~1~.;J·!~tf ¥.:;~2~¥:~~~if~i~~;:;~E~;~~~~;;#J~f~; 

~t!i~f ~iit~~f~~~~~[~~~~~~i~f~~~~ 
tory. Bliotering t'\ml firmg Ill tl11s affection seem to be ot liulc rnlue. In the ,·ery 
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chronic stage of the tlisea~e. the Bavarian flannel spl int (Figs. J70, ;JGlA), or some other 
good easing, may be employed . 

su;~~1:tsc~~~~i~:-~~~i~~a;.:e~~~:~~1 ~~1~ ~ll~te~!~~~~11:~u~\i~,~~~~;:1~:;j,!:, ~;~~:~1,1~~!f-1it~~1:c~i~8g!~~ 
food, and fresh or sea air are c~sential clements of successful tn:atment. 

FIG . 561. F10 . 561A. 

~ 
BJ>lint!ordiMlasedknce-joillt. Bavarla11splintucomplctedfordlaaaseofthek11ee. 

By these means, so long as suppuration has not set in, a cure may be effected, although 
m:rny months may be requi l'ed for its attainment. 

-when suppuration appears, tbe same principles of practice are appl icable. '~hen small 
clL'posits of' pus form from the breaking down of some portion of' the pulpy t1~sues, and 

~~lt~,~~E,'.~~~~.:!~~~:::~:fi::·!~,~~;~~~;;~::Ei::iil:i;0l::~:,::1~~~::~:;~~:H::~~~:~:~~~ 
ject will daim attention in the chapter on suppurating joints. 

In articlilctr ostitis, a disease rearuly made out in the knee, when simple expansion of 

1~~f ~:~~~£~:r;~&~E1i~if :::~ff ;f~J!ii;~~~~; 
found the above pr:ttLice prcforable. 

\\'hen heat has ll!f't the joint, the ach ing, miscalled "growing," pa.ins di~mppear. and 
clinical evide11ce tends to show that all inflammatory :i.ction has subsided-the rc~ults or 
products of inflammation alone remaining, local pre~sure as applied by strapping not only 
g ive comfort to Lhe pntient, but appears to help the absorption of the infl::unmatory pro
duct~ and the subsequent cure of' the disease. 

Constitutional trcatmcnL, however, must not be forgotten. ancl tonics, as a rule, are 
needed; co<l-l ivcl' oil, combined with the syrllp of the phosphate or iodide of iron, being 
a suitable prescription fol' chihlren. "rhen the appetite is l>ad, <1uinine may be giYen; at 
other times, iron, or other tonic. Good food and good air are as nece:->::<:uy in thi$ as in 
all other joint ca;;es. The use of the iodine evaporating box should not be omitted. 
l\Iercury is unnecessary. 

Jn the early stage of articular ostitis, splints are not required, as the joint is not itself 
disca::ied, and pas::iirn tnO\'Cment of the articulation will not <lo harm i all inter-articular 
pressure, howe\·cr, should be avoided, and for this purpose, extension by means of weights 
or elastic extension is \·ery valuable. In a more advanced stage, howe\·er, when the 
di~ea:-oe has so progre!'sed in the bones as to ham set up ~ome degenerating process in the 
cartilages, and the i:.y11ovial membrane has become involved, as indicated by effusion or 
the pulpy syno\·ial thickening, the use of the splint is essential. 

In neglected ci~es when the joint ha-; been allowed to a._ .. sume an abnormal positioil
the most common being that of flexion, with s.ome amount of rot:ition inwnrds or out
wa.r<lS--and in still worse cases where dislocation of the tibia and fil.rnh\ backwards has 
taken place, the deformity if possible must be remedied by gradual extension. This should 
be c>mployed by means of a posterior screw splint, or the application of' a coni:.tn.nt gentle 
force, exerted through one of the many instruments that btwe been ma<l.e with the view of 
pressing the femur backwards anti the he:\d of the tibia forwards. )fanual extension 
exel'ted under chloroform employed with care rarely does much harm; forcible and sudden 
extension cannot be recommended, as it is followed at times by severe local action a.nd 
suppuration. In exceptional cases it may be required. 

AM!tylosis.-\\'hcn a knee-joint has to be fixed, the bci:.t poi:.ition is one of sli~ht 
ttexion, or that which a man naturally nssumes when he stand:S at ease. But anchylosis 
is more difficult to secure in the knee than any other joint, on account of the presence of 
the inter-articular fibro-carlilages which pre\·ent the bony surfaces from coming in contact. 
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::Moreover, these cartilages when diseas~d are most difficult of repair, no ti<:.sue uncler..,.oint'J' 
a n·parativc> process more slowly or imperfectly. It i..,, doubtles:::., from a knowlerl~e o

0

f 
these l'linical truths that ~ome despair of securing anchylo:;;i:; in the kncc1 and c,·en doubt 
its occurrence, and are led to interfere by operation ofte1wr thnn other:;. Anchylosis of 
the knee-good solid oi:;;;;ific union of the bones, as well as fibrous anchylo:;i..,-cloes, how
enr, occur, and when secured, is of great value. lt p;i\'es a limb which is far superior to 
any other that follows excision, and is, as a rule, obtained without the clangers of an ope
ration, although po.::.sibly with the expenditure of more time. ] ham the notes of many 
such cn.'5es1 and in the • l\lecl. Times,' 1870, I published a series in some of which this 
result took place with and in othf'rs without suppuration. 

Diseases of the ankle-joint shoul<l be treated on precisely the same principles ai;; 

~l~~:ce<~~~~ tcl~~~·~f t~rri~i~ ;~;i~'. the best position of the foot being at an angle slightly 

Diseases of the shoulder-joint, in their progress and treatment, :.\l'e very similar 
to those of other joints. ·when the shoulder has to be fixed, a leather ca~ing, inclLJding 
the scapu la and humeru8, is a good apparatus, the elbow being at the imme time supported. 
The arm should be allowed to hang parallel to the trunk, with the elhow slightly away 
from the chest; and for this purpo::;e Stromeyer's cush ion is of great value. (Fig . .500.) 

Diseases of the elbow-joint can be usually managed with greater ease tban any 
other-a splint applied in the flexure of the joint, pn.o:.siHg well down to the hand to keep 
the radius in a po~ition intermediate between pronation ancl supination, being the best. 
If the hn.nd is left unsupported it is certain to assume the prone position, which, as a rule, 
is unde:i:irable. Di~loeation of this joint, except at the head of the radiu~, which is often 
displaced backwards and somewhat outwards, rarely takes place as a ref'ult of disease. 

Before fixing the joint at an angle, it is well in mosr cases to consult with the patient, 
for in 80me, the straight po~ilion is the more desirable. In the case of a painter I had 
under care, a flexed elbow would ham lost him his occupation. In another, of a barge
mrm, the joint was fixed at a right angle, with the hand pronatcd, to hold the oar. ...:\. 
carpenter a~kccl me to fix his left elbow at an obtuse angle, and a haycutter nearly straight. 
In all these instances, any other position would have buen most detrimental. 

In disease of the wrist and carpus, the same position of the hand should be maintained 
as in disease about the elbow. 

In disease of the plwlan,qeal joints when anchylosis is to be obtained, I have of late 
years ulways fixed tile diseased extremity at such an angle as will allow its point to come 
in contact with the top of the thumb, having invariably found the straight positions of the 
finger very inconvenient. Jn this position, the fingers are more useful and less in the 
way, and the deformity less observed. In these cases, the best material to use as a splint 
is a piece of zinc or tin, which is firm, thin, and takes up little space. 

ON OPERATIVE INTERFERENCE-EXCISION AND AMPUTATION IN JOINT 
DISEASE. 

Jn the treatment of joint disease, next to the preservation of life, the aim of the sur
geon is to preserve the natural movements of the articulation ; and when that hope has 
gone, to sa\'e the limb. If this end can be obtained with a stiff joint, the result in dis
ease of the lower extremity may be regarded as satisfactory, and even in the upper, a 
stiff shoulder or elbow-joint at a useful angle, is not so bad a result as some would lt!ad us 
to believe. 

" Then neither of these ends appears probable, possible, nor expedient, from the extent 
of the local disease, the general want of power of the patient, or the nece!!lsities of the 
individual case, the question of opemti\'e interference comes before the surgeon, and he 
has to decide on the expediency of an incision into the joint, the remornl ~f de.ad bone 
from or excision of the joint, or amputation; and to work out the many pomts mrnh·e<l 
in the solution of these questions is a task of clitficulty, since, from joints having a d!fferent 
value in the human body, a form of practice which is applicable to one m~y be rnexpe
dient to another. This difficulty, moreo\'er, is doubtless nggrnxate~ by.the ~hffer~nt value 
which surgeons place on different forms of practice, and the cst1mat1on 11~ which they 
regard natural processes; for one who has great faith in natural 1~roccsses 11l the cure .of 
disease, and pnrticulnrly of joint disease, will at.tempt to snve a limb that another will 

~~~~~;11~~ ~~;er~~~o:.o:~;~~~d~0:1~1?e~~~~t~c~ ~~::~~g 5~:~~~ ~nr~C:~e1r~sa:~~tl~:li::~~r~:1::~0~~1~! 
by anchylosis, however acquired and however long a time may be passed rn securing it, 
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is worth the attempt. Another, who has stronger faith in surgical trC'atmcnt, will excise 
a joint, believing it 10 he inexpedient to attempL to obtain a natural cure, e,·en if it may 
be gained, when by cxci..,ion an equally good if not brucr rl'slllt can be secured in a 
shorter time. And a third looking upon both forms of practirc as too protracted and 
uncertain, will remo,·e the di~eased parts by amputation, undl-r the conviction that a more 
certain re1'ult as well as rapid reconry will be secured by !.'UCh a proce~o::. 

To lay down any definite rules upon operati,·e interference in joint cli~ease generally, is 
cono::cquently an impo~sibility, since each joint has its own ~urgery. 

It may, however, Le slated as a starting point, that no surgical operative interference is 
ju!';tifiable, unle=-s a joint has suppurated or become disorganized; and that amputation 
should only be thought of when all minor m('asures are inapplicablr, and it is necc~snry 
to remo,·e the di!'easc to save life. The larger the joint the greater the <langcrs of opera
tiYe interfCrcnce. 

Tirn THEATMENT OF St.:PPURATlON OF TnE Ilrr-.101xT. 

In the treatment of a suppurating hip-joint as of any other, it i:; most important to 
in::.ure a free \'Cnt for all disrharge, as pent-up matter is alwayo injurious, and with this 
Yiew a free incision into an abscess connected with the hip, or the free opening of a sinus 
through which pus ~ l owly flows is sound practice. In the residual ab~cesses of repairing 
joint <liscm•c, it is well, howe,·er, not to incise unless they show a tendency to increase, 
since many often dry up sponfuneously. 'Ylien interfered with, the pus should be drawn 
off with the a~pirator. 

ON" TnE R1rnovAL OF NEcnosEo Bo:n: FRO)I ASD Excisrnx OF TnE !hr-JOINT. 

'nlCn in a suppurating hip-joint the presence of dead bone can be made out, there can 
Le no question about the propriety, nay, necessity for its rcmornl; and if this can be 
effected by means or a free incision, nothing more is needed; when the o:s innominatum is 
inrnh·ed, there is no reason againsL the rcmornl of the sequcstrum, since it is certa in that 
so long as dead bone rcm:iins to keep up irritation, a cure by natural processes is impos
sible. An operation undenaktm upon the hip-joint, under the:-<e circumstances, is scarcely 
more than any sc,·ere operation for necrosed bone, ail<l in all probability is not more dan
gerous. The joint as a joint has to a certainty disappeared altogether, and a free inci!'iou 
into it will l1ardly ndd to the dangers of the case. In a large number of cases, howenr, 
this caunot be done, and under such ci rcum stances, when a cure by natural processes 
cannot be look<>d for, the best practice lies in excision of the hea(I of the femur, and, if 
the acetabulum is superlieially afl€ctecl or stripped of its cartilage (the disease being prob
ably secondary to that in the femur), it will undergo a natural repair as soon as the cause 
of its clisc:lse has been remornd. 

'n1en the prcseucc of dead bone cannot be mncle out, or the weight of e\'idence tends 
to show that there is no such complication to interfere with a natuml recovery, it is still 
a di~puted point whether excision of the hcacl and 11eck of the femur is a necessary or 
e\·en justifiable operation. Those who argue against its adoption aso::ert, and with some 
truth, that while all 1hc~e cases of' hip di::;easc are capable or a natural repair in patients 
who Jrnxe good or e,·en tolerable reparati>e powers, yet in those who h~we not, the ope
ration of excision must naturally fail, since as much power is probably needed to effect a 
cure after excision as i:s demanded for the nntural repair of an m1complicated suppurating 
or disorganized joint. 

To these latter remarks, however, J am disposed to demur, 3nd while ready to admit, 
that in all cases of disorgnnizcd hip-joint in which there is 110 disease of the bone to inter
f't!re with rcco,·cry, a uatural cure may be fairly looked for, so long as the powers of the 
patient keep up, and no signs of failure make their appearance; yet when these signs 
sliow themselves, or ('vidcnce is adduced that in the battle of disease the rcparative are 
weaker than the morbid processes, and trentment fails to turn the scale in their favor, the 
expediency of' performing excision becomes an open question, which facts must decide; 
although 1 may at once admit that I belie\'C the operntion under such c ircumstances, to 
be noL only justifiable but highly achisable. TLc removal of the source or irritation acts 
bcn1::ficiatly upon th.e patient, ancl many a case has, after the operation of excision, gone 
on to recovery, which unopemted upon would have eventually proved fatal, the patient 
being worn out hy suppmation and exhaustive effOrts to repair. 

For facts in rclhence to excision of the hip-joint, I have resorted to IIodges's work, 
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and nl:-;o to n rf'rcnt paper by Dr. R. R. Good, of Kentucky i the former ~idn(J' us a 
statistical table of ca:-<<'S up In 1861, and the latter from 1861 to Hrn8. lloclgcs s~ipplies 
111case:-o,56 of which rcco,·ered, and 55 diPd. Good quotes 11:? c:ises, 52 of which 
recovered, am! HO died; a linle more than half of the whole number of' cal:'es thus pro,-
ing fatal. I have lost four out of twenty cases, and although I cannot :-oay that. in the 
sixteen ~urvivin~, all had useful limbs, T am within tbc truth when I :\:::isert that the 
majority had; while without the operation recovery was impossible. 

1\Ir. Holmes, too, in his excellent work on' Children's Discnses,' gives us 19 easer:;, of 
which, in a general way, one third died from the operation, another third recovered with 
u:!eful limb.-.;, and the remaining tliird, although not recovering, derived great benefit from 
the operation. 

On analyzing tlwsc cases as to the influence of age upon tl1c operation, some rnluable 
facts mn.y be recorded, and out of 46 of Ilodges's cases operated upon under ten years of 
age, 15 cliecl, or 33 per C<'nt. ; of 37 cases between cleYcn and twenty years of :.\ge, 21 
clieU, or 57 per cenl.; of twelve cases operated upon between twenty-one and thirty ycar:s 
of age, 7 died, or GO p<"r cent.; and of 6 cases operated upon over thirty years of age, 5 
died, or 83 per cent. The analysis of Good's cases indicates the same truths, for of the 
ca!les operated upon under tweh·e years of age, .JO.G per cent. died; between tweh·e and 
twf'nty yeari:; of age, GO per cent. died; and between twenty and fifty-e ight years of age, 
7G per cent. died. 

ExciRion for hip cli-:ease in young life, therefore, is by no means a fotal operation, two 
out of three rero,·cring; while from ten to thirty years of age, something less than half 
reco,·er, but after that period it is full of danger. The operation of excision, like ampu 
talion, lithotomy, or any other great operation, is more dangerous as age increases. The 
important fact that rhilclren beyond infancy bear severe operations well should e\'Cr b~ 
before us, though it is of equal importance to rcmemb~r, that it is in young life we meet 
with the best succc~.r:; in the treatment of hip-joint as of other d isensc. 

'With the fact, therefore, before us, that in selected cases, exci~ion of the head of the 
femur i!' not only a justifiable but a good operation, let us briefly consider under what 
circumstances it sliould be performed, and, from the general facts, as learned from statis
tic~, we find two great results come out clearly : That in childhood the operation is at
tended with success, two patients out of three reco,·ering, while in acllllt life it is attended 
with grent clanger, at least two out of three patients dying. In the former case, conse
l'Jllently the opt'ration may be entertained under circum:'ltanccs which in the latter wonlcl 
render it unjuRtifbble. 'When, then, should excision of the hip be performed? And, 
first of all, when should it not? 

]t should ce rtainly never be performed where suppuration or disorganization of the 
joint has not taken place; because so long as this condit ion is kept off by surgical as wdl 
a:-; by medical skill, a solid hope exists that a cure of' the disease may be secured, though 
h~- anchylosis. 

It s.hould not he performed when all c,·idence tends to show that the bonds entering 
into the formation of the joint are neither extensively inrnlved nor wholly or in part 
necrotic, and where the general condition of the patient under proper treatment is fairly 
maintained. 

Jt should not, moreover, be entertained for disorganization of the hip-joint the result of 
P:yno,·ial disca.:;e, unJc.<;s very obstinate a.ncl extensive and the general health of lhe patient 
i" clearly yielding lo the disease, nor should it e,·er be performe<l for ncute suppurati,-e 
di~ea~e . 

On the other hand, it should always be entertained when it is clear thnt extensive bone 
mi~chif•f or pnrtial necrosis exists, it being tolerably certain under such circumstances 
that a rme by natural processes is highly improbable; an<l when the g~neral he~lth of 
the patient is clearly being sapped by the local disease, whether tlrn.t disease be 111 the 
bone!:i or synovial membranes, or both. 

The operation of ex cision is best performed by a s.ligh tly curved incision ex
tPndinrr from two to three inches above the troc lmnter along its posterior border to two to 
three i7'c!ies below, more room being obta ined when required in exccpt_ional cases at the 
uppl'r angle of the wound Uy a cross incision. By th is incision there 1s ample room for 
the rapicJ exposurr and enucleation of the head and neck of the bone, and subsequently 
for free cl ra,inagc. There seems also an equal unanimity nmongst those who prnctJse ex
ci.c;;ion, that the J1cnd, neck, and trochanter (major) of the bone should be ~emov~d, the 
lalter, when left, acting as a constant irritant against the soft parts and pelnc port~ons of 
the acctabulum, thereby retarding recovery. In the rcmornl of the bone, the charn saw 
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is often of great use. 'Yhen it can he effected, the sl1aft of the bone may be divided 
before the head is remo,·ed. The surgeon should preserve all the soft parts around the 
bone as much as pos..;ible, and, when the periosteum can be sa,·ed so much the better. 
Dr. Sayre, of New York, who has paid special attention to these ca.,.es, describes his 
operation as follows(' Brit. Med. Journ.,• July, 18il) : "'Vhen the di~ease has gone on 
to another stage, where sinuses have occurred and dischargf'd pus, when a probe leadi. 
<lown to dead bone, there is nothing to be done but to exscct it by making a small incision 
above th~ tro~·hanter major, midway between it and the crest of the ilium, over the top 
of the acetabulum, a semi lunar incision, the belly of the curve cornring the poi.terior part 
of the trochanter major, going straight down to the bone through the periosteum; you 
then pull the soft tis1'ues on one side, and taking a small but strong curved bistoury, go as 
for round the bone on each side as you can reach, at right angles to your first incision, 
so as to dit"ide the periosteum completely. You then take a strong, firm periosteal eleva
tor, with a large handle, and the end slightly curved, and go into this little triangle ; you 
peel off the periostcurn, and, as a matter of course, all the muscles with it; by opening 
the joint thoroughly, and turning the head of the bone out, the periosteum is peeled off 
from the inner portion; you then saw off the bone above the trochanter minor, taking 
away the head and neck of the bone with the trochantcr major. After the operation, if 
you keep the leg pulled out to its proper length, by putting on a pair of wire breeches, 
you can send the patient out into the air the next day." I have gi,•en this operation in 
Dr. Sayre's own words, and am disposed to think as well of it as of his general treat
ment of hip disease. His wire breeches, boweYer, I have never used. 

"'hen the acetabulum is diseased, that is, necrosed, it may be removed. In several of 
my own cases, I remo,·ed large portions of the bone, and in one, the whole floor with a 
good result; indeed, there is reason to believe that, when the bone can be removed, the 
ca::e is not rendered more hopeless; for, as Holmes has well pointed out, there is always 
a strong fascia which separates the floor of the acetabulum from the cavity of the pelvis, 
and prevents all contact with the vi8cera or their cellular· connections. 

After the operation, the wound hacl better be left open to granulate, and moderate ex
trnsion should be applied to prevent the end of the bone from rubbing against the pelvis, 
my ow n double interrupted splint being the l>e:;t for the purpose (Figs. 510, 553). As 
soon as the parts have fairly healed, passive movement may be allowed, and it is remarka
ble to what an extent useful 1110\·ement is often secured, the patient being not only able 
to walk upon the limb, but to flex, abduct, and adduct it, nenrly as well as he did before, 
shortening being the only fault . 

Amputation at the hip-joint may be entertained in hip disease when all hope of a cure 
by natural proces~es, however ably assisted by art, has been abandoned, and when the 
powers of the patient admit of a reasonable hope of recovery. Also in cases where exci
sion has been performed and failed . It is often successful even under these circumstances. 

Excision of the hip-joint for gunshot or other traumatic affection,.; of the joint cannot 
be recommended. The report of Dr. Oti8, in the admirably got-up circulars of the ·war 
Department of Washington (No. 2), proves this to demonstration, for out of eighty-five 
ca!:ieS only eight reco"ered; ninety per cent. having proved fatal. At the same time he 
shows, that, neither by the expectant treatment nor amputation, do better results ensue. 
Be concludes, that exci:::ion of 1he hip may be performed in uncomplicated cases of gun
shot fractures of the joint; ihat if unsucce~:;ful, it relie'"es pain and is attended with less 
risk than amputation, although life is probably prolonged for a. longer period by the ex
pectant treatment. Professor Langenbeck, howe,·er, shows in his able essay on gunshot 
":ounds of tl~e hip~joint, as trnn.slated by J . 'Yest, of Birmingham, that while of eiglity
e1gbt cases 111 which conserva.t1ve treatment was employed, seventy-one per cent. died, 
out of thirty-one cases treated by resection, eighty-three per cent. died. 

ON TllE TREATMENT OF SUPPURATTON OF TOE KNEF.-JOINT. 

It may safely be asserted that in no cases of inflammatory disease of the knee-joint in 
wl1ich disorganization has not taken place should the idea of operative interference be 
entertained; as, so long as thii3 change is warded off~ a reasonable hope of a cure with 
either a movable or stiff joint and consequently of a useful limb exists. Exceptional cases 
may be seen in which this rule is inapplicable, but they are rare. 

"Then, however, suppuration has taken place, the question of operative interference 
natumlly suggests itself, and the surgeon considers whether natural processes are compe
tt:nt to conduct the case to a successful issue; whether the local disease is of such a nature 
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as to be incurable, unac;,si~tccl by art, or the general powers of th~ patient are sufficient to 
bear U() against the d(:mands that of nece .. sity will be made upon them in the progress of 
a nntural cure i and la!it, but not least, if it i:- expedient to make the attempt. 

Tl!e!'c q~1cs~ions require for ~l~e~r solution much kno.wledge, thought, and judgment, a 
carclul wc1ghrng of the prohab1ht1es of the ca8e and ot the eau~c of the disease. ""hen 
the di~east~ is in the synodal ti!-;suc alone and the powers of' the patient are good, a cure 
by natural p•:oce~ses, a!S~i .. ted by art, is generally to be secured ; for pathologically in such 
en"es, there 1s no rcnson why reco,·ery should not take place. "'hereas, on the other 
han<l, when the disca.c;.e has orig-inated in the bone, sprea1l to the synovial membrane, and 
been followed by disorganization of the joint, a cure by uatural processes is so improbable, 
tha.t the remornl of the clisea!;ed part by some operation is generally demanded, for patho
logically, good rcn:;ons exist why recovery cannot take place1 an<l clinically this obserYa
tion is borne out. 

It is true in suppuration of n joint from synoYial disease, pulpy or otherwise, the result 
of a 80-called rhcumntism settling in the knee, or of a puerperal syno\'itis, a traumatic 
synovilis, a gononhccnl synovi1is, or any otlu•r, a cure with nnchylosis is by no means 
uncommon, yet in all these, during their acute stage, the clanger is always great, and it 
often become a question whether an amputation is not needed to srwe lift!, or to gi"e the 
patient a chance. Amputatiom1, however, undertaken for acute suppurativc disease are 
mostly fatal, and operations of excision are likewise equally unsuccessful. Indeed, I 
hardly think either of these operations justifiable under such circum;:;Uln<·es, and in this 
opinion most are agreed. ".,.hat l bdie\'e to be a better practice is making a free excision 
into the joint-free enough to let out the pus that it contains, as well as to allow a free 
escape of all as it form;:;, and the introduction of a drainage tube, together with the daily 
wa~hing out of the joint with iodine water. No retention of pus should be allowed under 
any circumstances. 

When suppuration has been set up in a joint from the degeneration of the pulpy synovial 
disease, the benefit of a free incision is very great, and it sbould be practised with a good 
hope of success before any other operative measure is unclerlaken . ".,.hen, howe"·er, sup
puration in a joint has followed the extension of inflammatory mischief from the bones, 
the hope of securing a good result without operative interfCrcnce is very slender; since, 
as a rule. dead bone exists in the joint to keep up irritation, and as long as it remains a 
reco,•ery is very improbable. It is true, Nature docs much in many cases towards this 
end, but she rarely is competent to effect the cure without surgical aid . 

In the following cases these points are well seen:-

CASE.-DISEASE OF 'I:llE KNEE-JOI'.'IT-8UPPL""RATI0:-1-REMOVAL OF NECROSED 
liONE FROM THE JOINT-RECOVERY WITH ANCIIYLOSIS. 

James W-, ret. 17, came under my care in May, 1866, for disease in his right knee. 
joint of one year's duration, which had followed a fall upon the part. Swelling appeared 
directly after the accident, aaended by severe constitutional disturbance and local pain. 
Suppuration nlso rapidly followed, and several large openings made their appearance eight 
weeks after the accident. 'Yl1en I saw him, the joint was enlarged from inflammatory 
thickening of the soft parts, anrl was clearly undergoing anchylosi~. The sinu.::.es were 
discharging, and a probe passed into one readily detected dead bone in the joint. In 
September the man was admitted into Guy's under my care, and on October 13th, through 
a moderate incision made on the inner side of the patella, two flat pieces of what were 
clearly the articular facets of' tbe tibia, were removed. Rapid reco,·ery and firm anchy· 
losis of the joint followed. 

CASE.-DrSEASE Of' THE KNEE-JOINT AS A CONSEQUENCE OP Anncur.AR OsTrTIS OF 
TIB I A-RE:iotOVAL OF TUE SEQUE5Tltu1l 1''RO:M BONE-RECOV1':RY WJTll AN ANCHY· 

LOSED JOINT. 

Henry R-, rot. 14-, came under my care at Guy's Ilo:;pital on l\Iay.17~h! 18?7, f?r ex
tensive disease of the shaft of the right humerus and head of the left ub1a wit~ smuses 
which had existed for sernral years. Th~ left knee had been enlarged from effusion for a 
year, but had never suppurated. When admitted, there was necroi;;is of th~ shaft o~ the 
humerus and likewise of the head of the tibia, while dead bone was readily felt with a 
probe in both parts. In the tibia the bone was clearly near the joint, which was enlarged 
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from C'Xpa.rnlC'd bone and thickening of the soft parts around . Th<.'re wa~ no effusion into 
the joint, :rnd ha.rdly any mO\·ement in the articulation. In ~0Hmber1 18<f7, I removed 
a ma-::; of di,-ca~cd bone from the tibia, and fixed the leg upon a !'\pl int. Jn .January, 1868, 
I removed a ~equcstrum from the arm, which included nearly the whole shaft of the 
humcru~, ancl a. good recovery ensued. In six months the patient left the ho~pital with a 
stiff knee and a sound arm. 

CASE.-D1SEASE OF Tiii~ K:-a~1-:.JOIXT AS A nESl"'LT OF ARTICULAR OsTITJS ENDING IN 
NECHOSIS-.A'IPL:TATJON-RECO'"EllY. 

Edward L-, ret. 1-1, came under my care at Guy's Hospital on September 8th, 1868, 
for di~cn~e in the left knee-joint of se\'Cn years' standing, which had been discharging for 
manr ycari; . On admi.5sion, t.he left knee-joint was completely disorga.nized and much 
enlarged; it wn!'i nlso partially anchylosed. Below the joint, a sinus cxiste<l leading into the 
head of the tibia, and through this sinus dead bone was felt. T'he boy's health was Yery 

bad, and it was clear that nothing but amputation could be enter-
F1n. !iG2. tnined. His urine was albuminous. The operation was performed 

on September 17ll1, and a good reco\"ery ensued. On examina
tion of the joint which was clisorga.nize<l the head of the tibia 
was found to be perforated with a channel which led from the 
joint to a mass of necrosed bone, and the articular facet of the 
tibia was likewise necrosecl. The disease in the joint clearly had 
been secondary to the disease in the bone. The preparation is 
depicted in Fig. 562, and the drawing shows well the condition 
of the tibia. 
RE~IARKS.-These three cases show well the results of articu

lar ostitis when passing on to necro.,is in the knee-joint, and 
fairly indicate the kind of practice that should be applied. In 
the first case, nature had done her utmo~t towards obtaining a 
cure, the knee of the patient h:'n·ing been on admission partially 
anchylosed; and, had it not been for the presence of the nccrosed 
articular facets of the tibia, a comph:tc natural recovery would 

in~ob~~::~J:~!ltb!~~~uur;;;:!~.~ 1;~v;~~~:.:nf1~l~c~iie ~::~t ~,~J~-~~os::m~~~t{oi~~l~;:e cs~sl~ :·~:t~!~:r!~ 
a natur:11 rccovery, the necrosecl bone, an<l the complete success of the trcatm~nt justified 
the step, for the boy ultimately had an admirable limb. In the second case, the disease 
was of precisely the same character, and natural processes had, also, done their utmost 
towards the (•stablishment of a cure, but the presence of nccrosed bone in this case, as in 
the former, intcrf1·red with the recovery and prevented its realization. On the removal 
of the !Jone from outside the joint, natural processes went on without interruption towards 
the attaiument of their end, and a complete recovery with anchylosis was obtained. 
In the la~t case, the same cause, articular ostitis, and tlie same result, disorganization of 
the joint, were clearly present.; but tbe local disease in the bone was too extensi\·e to 
allow of any hope of good being derived from its remornl, while the general condition of 
the patient was too precarious to allow of the attempt. As a consequence, the only ope
rati'e intcdt·rence that ~cerned justifiable wa'i carried out, and the issue of the case was 
all 1lrnt could he de~irecl. Jn disorganization of a knee-joint, therefore. the result of arti
cuhlr o~titi~, of an abscess in the epiphysial extremity of the bone bursting into the joint, 
of di~easc in the cpiphysial cartilage between the shaft and epiphysis, or, of a sequestrum 
in one or other of the bones entering into its formation, some operati\'e measure is usually 
required; and, when the diagnosis of the case i,s tolerably clear, the practice ought to be 
decided, us delay cannot be of any use. The disease must be removed. w·imt ought that 
practice, then, to be? Should it be excision or amputation? Let us refer to facts to help 
us towards a solution of these points . I haYe a table of 2!> 1 cases of amputation of the 
thiyh for chronic disease of the knee-joint, at various nges, and l\Ir. l\Iac Cormac tabulates 
137, the total making 431. Of these, 96 died nnd 335 recovered, the mortality being 22 
pN cent., or 1 in 5. On referring to Dr .. Ilodges's work, I find 178 cases of excision of 
tl1e loiee undertaken solely for chronic diseases of the knee, of which 70 died, and 108 re
COYered, the mortality of excision being 39 per cent., or l in 2! case~. Jn this compari 
son, the rircumstances are exactly similar; both operations being undertaken for chronic 
joint disease, and the mortality is exactly double. Jn my table of amputations, I have 
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carefully guarded af!'ain ... t any fallarr, and haYC included only my own !lfatisticr.i,1 ~fr. Cal
lrn clcr'~/ :'.\Ir. ~lac Cormac'i:;,s aml )fr. Holme~'=-,• all of which are <'qually in1li,.putablc: 
and in the table of C'Xl'isions I ha\·e gone to Dr. Jioclgc-"'s work, who, to make thi,; point 
certain, state:-, that with three exceptions performed for acute inflammation of the articu
lationi <.·xrision of tlie knee has probably nenr been undcrtnkrn for any other than chronic 
diqca:-::c or white swelling. Mr. Swain, the author of the Jac·honian prize (111c::ay on "Ex
cision," un1l a warm advocate of the operation, ha" gi,·en us .!itutistics on thi~ subject, and 
from his book (pp. G:? and Gl) I have extracted the following fact" : rp to 180;), there 
had been :HG ca,.;e:. of' excision of the knee. Of this number 8.li died, or 2G.8 per cent.; 
9 of the<.:.c died after amputation which had been performed in 3!) ra<:.es afler excision . 
Since 18G.;, 71 ca<:.C's are gi\'en, 25 of which died from the operation, or 33·7 per cent.; 
4 al,:.o lfo•d out of 1 l that underwent subsequent amputation; in all, 29 cai;;es out of the 74 
died, or 3\1 per cent. Mr. Swain gives us also a select list of ca<.:.es numbering 82, of which 
1 j died from the effCcts of the operation, while ,1 others recO\'C'rcd after amputation. 'Ye 
h::wc thus 172 cases of excision of the knee and 120 dcaths 1 or 27.3 per cent., 13 of these 
being after amputation; l l other cases underwent amputation and recovered . Taking 
the whole number of -172 cases, 302, or 63.9 per cent., rC'covercd after excision; 41, or 
8.7 per cent., recovered after secondary amputation; 120, or 27.3 per cent., died after ex
ci~ion : thL• mortality from excision was thus greater than from ampulation in the same 
class of case~, the rclntive proportion being 27 to 22 per cent. "IL is also," adds Holmes, 
"a somewhat suspicioui' feature in Mr. Swain's t:tble that all the 302 recoveries are claimed 
as being with useful limbs. Jf the information had been at all adequately foll, there would 
surely ha\·e been a category of recoveries with the limb more or less uselc.<.:.s ;" since it is 
a well-known fact that the utility of the limb in many ca~es in which it seemed pe1fect at 
first be<·omcs destroyed by subsequent changes. Jn childhood, su<:.pension of growth is 
not an unfrequent reioult, and, when the whole epiphyses arc rcmo,·ed, it is to be looked 
for . It is true that l\Ir. Swain gives somewhat diflCrent results from the !mme statistics, 
as he actually numbers amongst the recoveries afttr excision, all ca$eS that subsequently 
underwent. amputation, thus of' course giving a far too farnrablc coloring to the operation 
he is mfrocating. 

If, however, we look to tlie results of both operations as perform Pd at different 7Jeriods 
of a life, a point of comparison of immense importance, although enti1:ely ignored by 
l\Jr. Swain and other advocates of excision, and I wish it s achocates would consider well 
these points and not pass them by as of no importance, the following striking result·comes 
out :-In my own table of amputations for chronic di:scase of the knee in patients under 
twenty years of age, out. of GU cases only 3 died, or 4.3 per cent., or 1 in 23 cases. In 
excision fo r the same clm::s of cnses performed at the sam<' period of' life, out of 97 cases 
27 died, or 27.8 per cl'nt., or 1 in 35, the clif:forent dcg1·ces of mortality of the two opera
tions under twenty years of age being as 4.3 per cent. to 27 .8 per cent. Excision being 
11early seren times as fatal as amputation d1o·i11g y(}1t11_q /{le, it may thus fairly be asked 

~1\~{;~iiJ/If ;~2~~~~?~1J2f Si~J~r~~~]]! 
the mortality of the two operations, 32 per cent. and 52.7 per cent. respectinly, being 
20 per cent. against excision. 

Summary.-ll would tlws nppe:u that it is in young adult life that excisions, although 
always more fatal than amputation, are the most justifiable; that in childhood they are 
far too dan<Yerous; while in patients past middle age, all admit their inapplicability. And 
yet it must°be admitted that excision of the knee-joint is a good operation; and that by 

~~l~\j\,~:~b7~Z~~t~~~~l~i~~gg~~ef 2:f~~; 
period of disease than the advocates of amputation; that is, the former often ren:io,·c a 
disease they belie,·<> it is incxpe<lient 10 leave to be cured by natural Jll"Oce<.:.ses; whilst the 
latter only remO\'C a limb when ;\II hope of n natural cure has passed away, nnd the opera-

1 'Mcd .. ('hir. Trnn~., 1 vol. xiii. 
1 ·Dub. Quart.,' August, 1568. 

2 Ibid., \·ol. xl,•ii . 
' ' St. Gl'orgt>'8 llo~p. Rep.,' 1866. 
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tion is a necessity to save life. Are the adrnntngcs of excision, therefore, so grC'nt ns to 
ju~tify a surgeon in submitting a patient to an extra ri~k in onlt:'r to secure them? As 
hitherto practised, and a<:. a general rule in surgery, I have no doubt in answering in the 
negntirn. In exceptional cases, the risk, it is true, may be run; but excision, a-. a rule 
of practice, does not appear to be sound. "~llCther better rmmlts would not be secured by 
an earlier operation is an open question. J>rof. llumphry's cases recently published, and 
my colleague's, :\Ir. Howse, rather tend to show they would; for, after excision." 1 under
taken with a patient in good health, or at least not worn out by suppurati\·e mischief, a 
good result may fairly be expected. But is the ri~k of the opcrntion, when peiformed 
under these favorable circumstances, so slight as to justify the surgeon in throwing a.side 
the hope, and perhaps fair expcctotion, of securing a rcCO\'ery by natural processes? Is 
excision of the knee to be an operation of expediency and not of necC'ssity? "re want 
fact8 to prove I his fully; but, as far as present experience goes, it seems to show that, if 
the operation is to be a successful as well as a general one in smgery, it must be under
taken at a somewliat earlier period of disease than th:~t at which the question of amputa
tion has to he mooted; that it should be performed before ~urgical fever has reduced the 
powers of the patient, and complete disorganization of the joint has taken place. ln fact, 
it should not be practised when an operation is demanded to save the life of a patient, for 
under such circumstances a better chance is given by amputation, but when the local dis
ease is found lo be steadily progressing in spite of treatment, and disorganization is 
threatening. As a. substitute for amputation undertaken in extreme disease to save lift:, 
factl' tell against the practice; as an operation of expediency to gain time, the few facts 
we possess tell in its favor. For my own part, I am disposed to think, that under these 
circmn!'ltances there seems to be some hope that excision may not only be a succe:-sful, but 
al!'lo a justifiable operation, and that it will not necessitate an increased risk to the life of 
the patient. In doubtful cases, amputation is the more desirable as it is the safer opern
tion; and since the great object of our profession is to prolong and save life, other objects 
ought always to be subsidiary to this great aim. In acute suppuration of the knee, exci
sion is never succe~sful. Excision for gunshot wounds has been proved to be most 
unsatisfactory; indeed, as a practice in such cases, it see1ns hardly justifiable. In com
pound dislocation it has been successful. Canton and J\I. Spillman have published such 
cases, but upon the whole, the evidence we possess is not much in its fa\'Or in traumatic 
cases. Resection in cases of deformity as a consequcncf. of disease is probably a better 
field for the operation; and Drs. Barton and Buck, of New York, have demonstrated its 
value. 

The operation.-The best incision is that practised hy Fergusson, and suggested 
by Park; a straight one across the joint below the patella from the posterior edge of one 
condyle to the corresponding part of the other. 'Vhen the tisimes over the knee are bad, 
the incision may be curved, forming a flap. The old H-shaped incision is now rarely 
practised. Humphry follows l\Iackenzi<:.> in making the semicircular incision with the 
convexity downwards, and llickersteth, of Liverpool, makes a nrtical incision on the 
inner side of the patella. The joint should be opened at once by dividing the ligamentum 
patcllro ~n~ _die_ caps~lc of the joint, an ~sistant flexing the leg fully upon the thigh, 
thereby fac1htatrng tlm part of the operation. The soft parts ought then to be turned 
back off the patella and that bone removed, there being no object in leaving it, but many 
reasons for its removal. The joint having been freely expo!'l.Cd by the division of the 
lateral and other ligaments, and by the forcible projection of the condyles, the lower two
thirds of the cartilaginous extremity of the fomur is to be excised, care being taken not 
to injure the popliteal vessels which lie in close contact behind; the whole of the epiphysis 
should not be removed. ~his section should be m:ide completely at right angles to the 
shaft of the bone. The articular surface of the tibia must then be dealt with in the same 
way, no more of the bone being removed than is necessary. To do this, the bow saw 
known as Butcher's is the best, the section being made from behind forwards. In both 
bones, when possible, it is well not to encroach upon the cpiphysin.l cartilaO'e. In dividin{J' 
the bone, care is required not to strip off the pcriosteum above the line or°section. '\Tl1e~ 
the .surfaces are not ~rnalt~1y, or t~1ey do n~t co1~e together in a straight line, another 
sechon may be made, 1t bemg a pomt of pnmary importance that a perfect adjustment of 
the bones should be secured. To aid this, the osseous sutme, ns first employed by Gurdon 
Buck, and practised by NClaton and some English surgeons, is to be recommt->ndcd. All 
bleeding ought to be arrested by ligature or torsion of the ''e!!'sels or by col<l atfu~ions (a 
point ~uch insisted on by Prof .. Ilum1~hry) and the parts brought well together by sutures, 
some 1mmovable apparatus berng adjusted before the patient is taken from the operating 
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tab_lc. The sp1int I prefer is the one figured below as used by my colle~tgue, Mr. Howse. 
It is made of tinned iron, and the limb is fixed in it by a waxed bandage. Dr. P. Heron 
"~ati;on employs with the plaster of Paris an anttrior iron suspension rod. Salter's swin" 
is an invaluable iuljunct. 0 

FIG. 563. 

Splint!orexcisionolknee. 

F!i;'. I. Splint; Z, eliding bar; X, foot-piece. Fig. 2. Limb filled In spliotaftcr operation; A, m:'lttreu; B, water
bed with 11ipe (C); D, waxed bandage; K, longitudinal band to support heel fixed by strapping (E) ; B, band to 
fiupportsplint; 0,pillow, 

Dr. Humphry first fixes the limb upon ?'posterior splint and foot-piece, then uniting 
the edges of the wound by sutures, he applies well padded long splints 10 the sides of the 

i%1:;s~::e"~t;:;)1, ~c;~ga{W;.tstc~1;~~;~·we;~ 1a1~:f fi~:~:fy 1~~rt!~~'~;·;.~t 1~~8~;,~~~~ ~:1r~!1-~~:-~ 
unwilling to disturb the limb afterwards. Indeed, I frequently do not remove any of the 
bandages or .::pl ints for five, six, or more wet:ks, and by this care and perfect quit::t I 
endeavor to promote immediate union. This perfect <1uiet and abstinence from removal 
of the bandages first npplic<l is, I consider, a very important it em in the treatment. It 
is equally important not to discontinue the splints till the bones are quite firmly united, 
till the patient can raise the limb from the bed by its own muscles, without any movement 
being perceptible between the tibia and femur. It is nccc:-;sary to make quite sure 
of this." 

Dr. Humphry adds" that excision of the knee is not an operation of much d!inger ;" 
but it must be remembered that he has little or no faith in the cu re by natural processes. 
Ile belie'"es such a cure in the bulk of cases to be hardly worth the attempt, and advises 
that excision should be employed early so as to bring about by operation that condition 
which we would glaclJy see attained without such interference. 

ON SUPPURATION OF THE ANKLE-JOINT. 

'T"hcn the ankle-joint has undergone disorganization and is suppurating, the benefit to 
be gained by a free incision into the joint is very great, a cure with a movable articulation 
being often obtained by these means. "\\7 hen this end is not ~ecurcd, a recovery by anchy
losis may be looked for, it being exceptional for any more active interference to be 
required. except when the bones are extensively i1woh-ed. 

" ' hen necrosis of one of the bones entering into the formation of the joint is present, 
recovf'ry may be looked for on the removal of the cliscasccl bone. ln the case illustrated 
in Fig. 5() ...f [ remo,·ecl the necrosed upper half of the astragalus with an admirable result, 
and a good foot with some amount of movement was secured. 

Under these ci rcumstancC!:li excision of the joint has been practised and with success. 
I have performed this operation on three occasions, and in two with a good result; in the 
majority of cases of disorganized ankle-joint l ha,-e obtained good rc8ults by the expectant 
treatment antl free incision. Excision may be expected to be successful when the disease 
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Fw. 5G4. is limited to the articular surfaces of the bone!'i, and it is in 
such that the treatment by inci:.;ions an1l the expectant prin-

1 ~ ciple is so succcs>ful. When the di,ca•c i• very extensive, it 

J 

. 

. 

is still a question whether amputation is not probal>ly a better 
practice. Stokes, howe,•er, has collected fifty-one ca~es of 
excision, thirty-eight of which were succe~"f"ul, an<l in the 
' Dul>lin Quart.' for 1870, an excellent example by Dr. 
:;)! urney may be rell>rred to. 

jl in!on t~:Sj:i1~tt: !~cL~;I~n°~sc~;~~~~~;;i~ ~~~~~1~:i~;~~r~l~i(~,~~·ac~¥r~ 
II. Lee ha.s recently adopted it in I wo cases, and Langen beck 
has practi.se<l it freely with success. Jlan cock (' Lnncet,' 18Gi) 
gin~s 19 successful examples of the operation, quoting Hey. 

Foot after r<'morn l of oecrosed folder an<l Jaeger's practice in its support. In such cases, 
astragalu• from chlld, ieL 6. howcYer, it seems well to prnctise it as a secondary opera

tion. 
w·i1h respect to tl1e operation itself, I may quote Hancock's as prnctise<l in 18.jl, and 

gi;;:~ebfo0~'~:'~~-~t '~;!~~{ ~~cf:~ti:1~1i1:rco~~~~~~si.ncision made o,·cr the lower three inches of 
the posterior edge of !he fibula. " rhcn it has reached the lower end of the mallcolus, it 

~~r1~~~e ~~~nrg~1~e::~,(~:~~1l1sb~~~':n":~~~(~ ~:~~l;~~·;'·~::~ ~~ ;:~t~~:~dn~:,~~~;:.~:ft~~ ~1~~11:ao~b~~et ~:~:~ 
inches abo,·e the inalleolus is thus sufficiently den.red of soft parts to :lllow cutting forceps 
to be placed over it, when the bone can then be nipped in two and carefully disoccted out, 
lea,·ing uncut the tendons of the peronei longus and bre\"is. The foot must then be turned 
over. A similar incision should be made on the inner side, the portion in the foot ter
minating over the projection of the inner cuneiform bone. The flap ought then to be 
turned back, and the :!heaths of the flexor digitorum l\n<l po . ..;;terior tibial tendon~ cxposet.l, 
the knife being kept clo!'e to the bone. avoiding the artery and nerve. The internal 
lateral ligament should be seYerecl carefully close to the bone; aud the foot is now twisted 
outwards, when the astragalus and tibia will pre~ent at the inner wound. A narrow
bla.ded saw inserted between the tendons into the inner wound will project through the 
outer. The lower end of the tibia, and then the top of the astragalus, shoul<l be sawn off 
in a proper direction. The only vessel that may require tying is one of the lower 
brancht!s of the peronen.l artery. The wound can be closed with sutures, except that part 
oppo~itc the breach of o~scous matter; and the leg and foot placed in a splint with a foot
board and cold water appl ied. J\Ir. Hancock points out the super iority of total O\'er 
pal"tial excis ion of the joint. l\Ir. Hey, of J.-eecls, in 17G6, was the first surgeon who 
resectcd the lower ends of the tibia and fibula for compound dislocation, and )[oreau, in 
li!l2, for disea:se. Ilancock, however, was the first to resect the joint as a whole. This 
operation has grown in favor during the last few years, and in ~elect cases is doubtless 
beneficial. 

ON SUPPURATION OF THE SHOULDER-JOINT. 

Suppuration of the '1houldcr-joint is as successfully treated by free incisions inlo and 
the rcmoYal of necrosed bone from the joint as tlie same affCction of any other articulation, 
and only when this treatment has failed or is inapplicable arc more SC\'ere measures 
req11ired. 

Excision of the shoulder-joint, or rather of the he:"l.d of the h11mcn1'1, is an 
excellPnt opcmtion in gun,.;hot wounds of the joint, in compound dislocation, or in ca~es 
of disease where a cure by natural processes has failed after j11dicious trcatnwnt, owing 
either to the extent of disease in the bone, or tl1e general fecblcue5s of the patient's powers. 

::\~~f~:~~t1~~~;~t~a~:s~l1t~(l~~s~~cl:~i~;~e;f a!·~i~1~~i~~r:·~~t:~~~-11 r~1~·e i:~j,';:~:~~~- ~~!~f~:e~;~1~~ ~:,:.~ 
~(i ~~a!~1~~~i~~1~c~1~!~q~l~~c~~I :~~1\1~cf 1:~:!i~~:i1~~t~~r1~t'~1l:~~;.ve\;~~~~~rb~~~;~ ~~:.1~~1:~~:~~1~~!·, :\1;1 a;J~

1~ 
majority of cases almost ncry mo,·ement can be effocted except any ovcrhan<l one. since 
the arm cannot be rai'1c1l abo'"e the shoulder. A man whose sl1oulder I excised fourteen 
years ago was a coachman in 1872 and could dri,·e a pair of lwrses with case. A man 
upon whom ~Ir. lfry operated was subse<\ucntly able to carry on his occupation as a 
bammerman at a large engineer's; and another case operated upon by the same surgeon 
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twenty-one year:- before, in .June, 18G9, could "shoe horses with any man," and, as a 
blac:k~mith, folt no want in his arm. 

In gunshot injuries to the shou lder, excision is now a recognized operation, tlic cxperi-

~~~~~~~~~~:~~:~ :'.~i~'.!;J:~~~~~~:i~~~~~:-~~~~s!~~,::;~,;~;,~;;,::;:,~~~d:~,~!~~~~~·:I~~~~~'~;;: 
In cases, also, of tumors involving the head of the bone other than cancerous, excision 

is an operation of ,·alue. 
The oper a tion .-The be;.;t incision is the vertical, from the acromion procc~s through 

t he thickness of the deltoid down to its insert ion . Some make an anterior in front of the 
deltoid. 1'~Blaton used the transverse and Ashton Key the deltoid flap. ·when tl1e ver
tical incision is made clown to the bone, its head should be successively rotated outwarcJs 
and then inward~, the surgeon making a trans,·er~c Clll across the tubt!rosities to di,·iclc 
the insertions of the scapular muscle:.;. The capsule may then be di,·ided, and the head 
of the bone turned out of' the wound rmd resected through the tuberosities. The long 
tendon of the bicPps needs no special attention, as in cases of disease it lrns probably long 
gone or become fixed to the groo,·e, and after resection of the joint is of no value. W'hen 
the glenoi<l ca,·ity is diseased, that is, when dead bone is detected in it, it should be rc
mo,,ecl; but, in a general w:iy, it requires no tre~ttment. '\Yhen the ,·ertieal incision is 
employed, it is expedient to make an opening posteriorly through the soft parts at a point 
corresponding to the upper end of the humerus for the purposes of drainage-this opening 
being kept patent by me:l.ns or a drainage tube. "Whatever \"es:-cls are di\"icJe<l should be 
twisted; and the posterior ci rcumflex artery at times gives trouble. After the operation, 
the arm should be nbducted and placed on a pillow 1 the edges of the wound carefully 
brought together, :uul w:\ler dressing or dry lint applied. As soon as repair hns fairly 
taken place, the patient may get up, the arm being well supported in a sling. Three or 
four months, however. are mmally required before a useful arm is secured. 

In this opera1ion, :M. Oilier makes much of prcsen·ing the periosteum, turnin~ it back 
off the bone with all the soft parts by means of raspatorics. This is not so dillicult in 
ra~cs of tfo;ease a~ might be fancied, a cut with a strong knife down to the Lone should 
so divide all the soft ti:;sucs o,·er the bone as to give admission to the edge or a ra<:.patory 
for the purpose of turning them back. Oilier has done this on four occasions with suc
ccs~. In re~ccting the Lone, no more need Le r<'mo,·cd than is necessary beyond the head 
and half the tuLcrositie;;;; but, when the section is not ILea.lthy, another may be made. 
Four or five inches of bone have been removc<l in some cases, and yet a useful limb 
remain. 

ON SUPPURATION OF THE ELBOW-JOINT. 
There is a ~reat difference amongst surgeons as to the treatment of a ~nppurating 

elbow-joint. In the Scotch school, excision is employed very freely, under the belief' that 
a better arm more generally follows such n. practice than results from a cure by natural 
proce.::ses, and that a joint with better mo,·ement is '6ecured in a shorter time. l cannot 
say that I agree in this opiniou, for in elbow joint disease, where pus is let out by free 

~~~!1sii~~11~~'\~~l ~:~~t~~~t·~~:1":ui>~1~:~t1i·oi1~ Jf~~~:1 ~~a1:~f~~·e~J 1~~t11~e~11~11~1~~~:1~11~~:11.1 t' ~;~t~t~~~ 
cases, anchylo:sis of' the humero-ulnn.r joint may take place at a good angle, and pronation 
and supina1ion of tlie l1an<l retained; while in nnothcr cla~s, ancliylosiH of both bones 

~~~ ~~\~iE~a~l~a:~i~!1 ;~~~~i~~du;~~:u:.c:;:~~~~ ;a:~,~~ ~~~~s1~~~1t~ l ~1!~ 5,~~~~:~~t b[i1~~-i~~~a!~·ra~~~~~~~~ 
~:~· ; i~~:~·~1'0~:~1l s~i~l~a~:;:~cl~~gcii~~o~iis~~-g1~~~i;{~i~~~l1!:!1i}O:~suit11is i~1~:r~7;e:~~~n~11 ~1;;~,~~ 
necrosis, howe,·er, the same ruks do not apply, for under such circumstances, 110 operation 

is ~~1 g~~a~::e:a~rd~~~:~:~~ist\~~1.elb~~~~1~i~1~~) wh ich natural proces~es are ineompctent to 
effect a cure, excision shou ld Le performed ; amputation being t.1ad re~ourse t? only \\'_hen 
excision is inapplicable or has failed . Jn cases of compound d1~locat1011 1 or lracture ~nto 
the joint, excision is an excellent operation, and to gunshot wounds the san.ie ob~errnt1ons 
apply. Amputation of the arm for injured elbow ought to. be perform~d 111 qmtc e~xccp
tion:~I cases. Sc,·cra.I inches of bone may be taken away m the opcrat1on . :\Ir. 1 udor, 
of Doi·chcster, removed fi\'e inches, the patient subsequently having an arm capable of 
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extensi,·e motion in every direction, and with which he could lift a heavy chair (')[ed.
Chir. Tran~.,' 1858.) 

Operation.-The best inci:,;ion is the YC'rtical one o,·cr the olccranon process as 

Fio . 565. 
s~'fl/~1/rum 

practised by Lnngcnbeck and the French surgeons, ex
tending from three inches above to two below the joint, 

*~ei:;~io;~:i~vi:!~~~lcfl!h~;le ~!ss;~:1~e;~~i~ns~~a~::~e~~~:~ 
the bones and drawn aside, the ulnar nerve being raised 
from the inner condyle, with the inner l1alf of the triceps 
tendon and fascia. ~A.,.o transverse incision across the 
triceps tendon sliould be made, it being a very important 
tl1ing, as recommended by Dr. R. H odges, of America 
('Hammond's Es:Says,' JRG l), and recently well demon
strated by l\Iaunder ('Brit. l\Ied. Journal,' 1871), to 
retain the triceps tPndon nnd fascia as it passes over the 
olccra.non, with the fri.scia of the forearm ancl aneoneus 
muscle; a thick borly of muscle and fascia being in this 
way retained, extenclinµ: from the arm above to the 
forenrm below, which :vlcls materially to the extending 
power nucl subsequent value of the limb (Fig . .5GG). The 
articular ends of the bones should then be turned out 

~~sds~~~~,~~~d. J ~l;;~ c~~:~et~~~ ~\~~~e no~~ ti~= a~~~c~,)~~·i;~~:t~ 
should be resectecl, and when the bone nt the point of sec-

::~~:~::~~::,~t:i{:~:~~~;1na:~e9r ad:: ~~~~.~~. n~~ f ru ~~~I ;l~~~t l~~t~:!:o~~!(l~i~~et~~t~~~!ei:e b~~~Ye~ 
off, anchylosis will most likrly take place; while if the 

amount above prei.;cribcd, Yiz., the whole condyloid extremity of the humerus nnd all the sig
moid cavity oft he ulna with the hend oft he radius, or even little more on both sides, be taken 
away, free motion may, unclcr faxorablccircum~tances, be expected" (Fig. ;}G7). (1 Ilolmes's 
System, vol. v.) ] barn a.t times regretted not ha\·ing excised enough of bone, and 

Fm. 566. I<'w.567. 

-
-

·8.,H1'.:Hikctjoi,."t 

Spllntforucisioooftheelbow,thespllotallowlngevery 

particulnrly of the humerus; indeed, T strongly ad\'i!e the surgeon 
in all cases to be free in his section of this bone, more particularly in 

ex:~:i~~a~/~~~' 1;~bo:~ f:s~;~~~~sf~rf ~~~hl::=~~ a1~h~~\S~~~~~l~,n~~e:1~ '~:!!a~~1sp~~~~;~ess~~1; 
Joint. From Maunder. them back from the bones. To preserve the llCriosteum in the 

operation as a.d\·ocated by Oilier and Lagenbcck, does not appear 
from published facts or scientific reasonings to be a matter of importance. 

After the operation, all hemorrhage hm·ing bPen arrested by tor~ion and the application 
of cold or very hot water, or, what is preferable, iodine water (3ij !\Cl CJj), this mixture 
checking capillary bleeding, the edges of the wound should be brought together at its ends, 
a drainage tube introduc<.'d, and the arm fixed at an obtuse angle upon such a screw spl int 
as th:it made for me an<l figured above, the spl int allowing t;\·ery moYement (Fig. 567), 
moderate prestiurc being applied nncl maintained for a few hours by means of a bandage. 
Absolute rest should be maintained till the wound lms fairly hc:aled and the powers of the 
patient been restored, when pmssive mO\'ement !'hould be commenced with pronation and 
supination of the hand, the object of this operation being not only to remove the disease 
but to obtain a movable joint. ".,.hen anchylosis follows, the operation in a measure is 
ummcce:-"sful, for it has failed in one of its greatest advantages. Jn the most fovornble 
easi:s, the amount of mornment that is obtained is all Lhnt could be wished, indeed, it is 
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littl<• le~s tlinn that of the healthy joint; in ::omc CM<'c:, how(•Yer, th<' joint ii:: too loose like 

~;~~;: l:~,~:~~i~';\~!E:·~:·:~"~:,fr:'.~:;:;;~~;.:;E~.:~~~:~~\:;~~~:::::',~:~;~c'.'.~:~~,~i:d~E::·,~~i~,~~:. 
8CCtPd, the ulna and humE<rus were united by lig:uncntou:-; union, nnd the end of the radius 

~:~~i\:~~~he~fot:~,~n:!i~~?~:~r~: ~~c ::~J~r::~s 11~::~~1 l:!.~~,::~;1~t,:::a~~1i~1~~l:~~s~e~~~:1~1~n~ 
dirideJ, union of the ends may, howeYer, take place. Symc lws recorded ~nch a case. 
"Then disease returns, a second resection may be performed, and enm a third. \\"hen 
dead bone follows, it may be rcmoYed; indeed, nothing slio11ld b<' lef't untried before ampu
tation is practi:;ed. I haYc perforrn<'d the operation twen1y-ffre times, and h~ne nc,·er 
lrnd to resect a. second time, or to amputate; and in two-thirds of the cases good moYe
ment was obtained. 

l:>artial resections of the elbow at'e to be condemned, as :t rulf•, experience ha,·ing indi-

~~:~~gtt!~:t ]ti~·~~)3i ~~~:t~:1u:!~:~~~8t l 1:11~11c~;a~~~~ 1\~11~~~~a~fd ~~:1jc0 ~~: iow{ 1~1g 1 ;~!ii1;j1111~;'.":;~~- 'n~~~ ~ 
rcco\·e ri ng after many monlhs' treatment with n slightly mornblc arti('ulation . I ham 
also receut ly ( 1877) do1w the same-a barrow man, ret. ;J8, recove ring wi1h a joint fixed 
at a ,·ery obtus~ angle, with limited moYement. ] hM·e likewise remo"ed from a di;;;or
!?anized elbow-joint of a woman, the necrmied oll'cranon proce~s with a good resulr. the 
humerus and ulna sub~equcntly anchylosing, the radius and hantl retaining all their 
movement. 

ON SUPPURATION OF THE WRIST AND CARPAL JOINTS. 

In this affection, operntiYe interference is rarely called for, beyond free incisions for the 
CYacuation of pent-up pu~, and remornl of dead bone, recon.·ry bciu~ :tided by the ab:-olute 
immobility of the hand and fingers, and such constitutional rcmedi(•S as !he wants of the 
indiYidual case suggest. ' Yhen, however, such means fail, or Ilic lo('a\ di:;ease i.o: too 
Pxtensive or senrc to allow of a natural recoYery, excision of the joint should be pl'r
formed, Lister, H ancock, nnd others lnwe had succe!:'sful examples. The best method of 
performing the operation is thnt of Langenbeck's, by means of a sin_gle free incision ow•r 
the dorsum of the wrist extending along thl"' centre of the metacarpal bone of tht• index 
finger. By this incision the lower part of the ra<lial artery is avoided, :ind ample room 
giYPn for the complet ion of the operation. Through the open ing matle the carpal bones 
can read ily be turned out and the bases of the mdacarpal bone.-: with the extremities of 
the radius and ulna exci:o.ed; the tendons of the wriiit being held aRidr with case. 1n 
performing this operation J have been struck with the facility with which it can be eftl>ctt'd, 
and belie\·e it to be preft1rable to the comparati\·ely diflicult :md complicatecl method sug. 
gested by LiMC'r, which is to be commenced by a.n inei~ion made in front O\'t:r the second 
metarnrpal bone internal to the tendon of the cxll'n:-;or senrndi intcrnodii pollicis, and 
running along the back of the cnrpus. internal to the same tendon as hi::di as to the ba:-e 
of the styloid procei::s of the radius; the soft part,;, including the C'xtern•or secundii inter
noclii and the radial artery, bf'in;r ('atlliously de1ached from the bonf', external to this 
incision, and the tendons of the radial extensors of the wrist being- ali;o ~nercd from their 
attachments, thP external bones of the carpu~ will be expo:-:ed. 'rhl'n this hns been done 
sufficiPntly, the next step is to senr 1he trapezium from the other bones with cutting 
pliers, in order to facilitate the removal of the latter, which ~hould be done a'i freely a.:: is 
found ccmvenient. The operator now turns to the ulnar side of the incision and cleans 
the carpal and metncarpal bones as much as can Le done ea:'ily. The ulnar incision is 
then made; it should be very frf'e, extending from ahout two inched ahove th~ styloid 
process down to the middle of the fifth metacarpa l bone, and lying near the nntcrior edge 
of the ulna. The dorsal line of this incision is then rai!o>('d along with the tendon of the 
extensor carpi ulnar is, which should not be isolntcd from the ,;kin, but cut_ as ne:\r its 
imertion as poss ible. Aft('nvarcls the common extensor tendons shou ld be r:u:;e<l, an~I the 
whole of the posterior aspect of the carpus denuded until the two wounds commumcate 
freely together, though the radius is no~ as y.ct clcn~rn<.l. Tl~e. _next step is. to clean the 
anterior aspect of the ulna and carpus, Ill dorng which the p1s1lorm bone and. hooked p~·?· 
ress of' the unciform nre severed from the rest of the c:irpu~. the former with the klllte, 

~~urlsttl~ J1~t~:~ ,~~:1 1~1;0c~~l~~~ 1~1;~::~d ~~1 1~J:~~~;i~g~l1~e /i~~te<~~~~) ~~~1~~rof~~~~ -ca~l~~~, 1~;~~ 
ments of the internal carpal bo11es being now sutficitntly di\'idcd, they should be remo,·eJ 

54 
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with blunL bon<' forccpil.; ncxt 1 the end of the ulnn is madr to protrudC' from the incision 
and 1:>awu off as low down a.-: i:-> consistent with it~ condition, but in any ca~e abon~ its 
radial articul:uion. The end of the radius can then be cltnned ~;uffi(•iently to allow of it~ 
being protruded and ri•movcd. If this can be done with1Jut disturbing the tendons from 
their groo,·cs;, it i.i' far bcttn. Jf the Je,·el of the ~ection is bdow the upper part of the 
cartilaginom; focct for the ulna, the remainder of the cartilaµ:e must be cut away with tile 

~~i~r;~ t 1~~ 1 ~t 1~~,>;·i;~~~~i~~~~n~l1 ~cl:~d~Jo "~i1~f, 1~~le::;~l~~!~~:I :~°';~~,,~,. :~~~~~,:1;~ l~~u:!:l~~lle 0~1; [i•;~: 
~;~:~~~~;~~~~r~<~,~~~~.i~::~~f u ;f ;.1~1 i~:~~~:~ u;~ t ~:~ca:\· ~1~c!1v~,i~s ;~~. \',~j ~::~ ~~rlri 1 :t~~~~c~:n t I~~ 
the flE>xor-carpi rndi:ilis or to the radial artery, and tlie nrticular surface of the first mNa
carpal bone then beC'OmC's exposed and remornd. Lns1ly 1 the cart ilaginOllS portion of the 
pisiform bone is takt•n away, hut the non-articular part is l~ft , unlef's diseased, in which 
case it f'hould be enti rely remo,·ccl. This remark applies to tile hooked process of the 
unciform. No tendon~ arc cJi,·idcd in this operation except the ex tensors of the wrist. 
Jn order to in~ure motion of the fingers, passive lllO\'Cnwnts should be performed from a 
very early period al'tcr the 01wration. For this purpoi'e, Li!'ter places the limb in a i'plint 
with the palm of the hantl raised by a wedge of cork fixed bl.'iow it , so that the joints of 
the fingers can ht• mo,·Nl without taking the limb off the appnrntus. " -r hen the !'plint is 
rC'mo"cd some flexible support is required for some time. ( Vide Lister's paper, 'Lancet,' 
Jofi.i.) 

Excision of the joints of the thumb requires no description, and may be made 
by a vcrticiil don•rtl inci . .;:ion that interfCres but little with the lenJons of the part. The 
operation is YCry good, and should always be performed where pu!'siblc for disease or in
jury. I have doue it on many occasions with a good rt>sult, :ind at times rPcovery has 
been followed by mo,·ement. In tlie case of a man with neglected dislocation in which I 
performed it, hl•rmetically sealing the wound with lint and the compound tincture of ben
zoin, rapid recovery followed with a mornble joint. In a second case, in which I excised 
the phalangl,::tl joint of the thumb, a like rt.'sult ensued. 

AMPUTATION IN JOINT DISEASE 

ought ne\.-·er to be rc8orted to until all hope of a cure by natural processes has been given 
up or failed; until incision into or the rnmornl of' rn:croscJ bone from the joint has been 
decme(J unsuitable, excision of the joint inexpedient or inapplicable, or the progressh·e 
nature of the disrnse and its ~apping powers revenl the fact that if the t.liscase be not re
mo,·cd the lifo of the patient is likely to be sacri ficed. In amputn.ting for joint disease, as 
for injuries, tumors, or other causes, the principlt::s of" t he least sacrifice of parts" should 
be followed, and no more of the body, un<ler any circumstances, ought to be taken a.way 
than the necessities of the case demand. To carry out this principle the surgeoa may, in 
pathological amputations, foarlessly divide tissues infiltrated with organized inflammatory 
products, and C\·en cut through the walls of suppurating ctwities or di~eased joints, more 
particularly lO save amputating above a joint. The rnluc of this practice l have fully 
illu.str:.1ted (1 Lancet,' Jan. :23d, 1875) . 

.Amputation for di1>ca~e of the hip, shoulder, and elbow-joint is performed in only excep
tional case:-:1 and for the knee and ankle, it is yearly bt>coming less C'Ommon. Yet it is a 
\'ahmLle opcra;ion in proper eases as well as the means of saving many li\·es. The mor
tality of amputation for chronic knee-joint diseao:es, at Guy's llof'pital, is only one in seven 

:~~~e i~f ~~~ ·~~1~~~o~~11~c~~~1 ~~~~· et1~~e~}~ l~ee~;~~~· i:~:'u ~~~~~1!:~ ~ ~:::~~·~i.cul!~~ f~~e1~~~1~~~ 1~ ~~;a!<t 
the surgeon should !'acrificc as little of the thigh as possible, the amputation should be 
almost at the joint, and tlic femur divided through its condyles, or just above, as in Stokes's 
amputation; a larger section of bone should only be mnde when the necessity of the case 
demands ii. Jn disease of the ankle-joint, when excision and every smaller operation 
such as the removal of demi bone has been put aside, Pirogoff's operation should be em-

~1;~1~! ~ i:~n~11;~.f::;t~~~~ tt1~l~~: p~;~~t ~~~~~~et~; ~:~~c::r~;·~~\1a~·h~1~:i t~f.u:~~:n ~i ~i:~·:s it t~~ :~~~~l~;i ,.~~ 
To :unpuULle a sonntl foot for lliscase confined to the ankle-joint is a mca.i;ure which can 
only be justified hy peculiar circumstances, and a.s a general practice is to be condemned. 
Amputation of the a.rm for diseased elbow is still less justifiable, unlef's the local disease 
is too extensirn to allow of excision, or the powers of the patient too feeble to admit of the 
attempt. 
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LOOSE CARTILAGES IN JOINTS. 

Loose bodic~ onlinarily called loose cartilages arc found in joinl~, and are most common 
in the knet.•, yN are met with in the dhow, ankle, and other joint'.", They are, doubtle:;s, 
generally dc,·dopcd in the sub-::>yno,·ial cellular ti:-sm·s, an<l as thc>y increa~e in size en
croach upon the ca,ity of the joint by pushing the synovial membrane before them, an<l 

:f ;~:;~~ 1;1~~~y '~~ 1~fi1~;~ ~:~:: u ~'; J>~~:s a1~~c~~~1:~I~ 1 :i1::~ ~:1;!·~~c~~1~~·o~~:t !~:,!:~~:~g:,~'\1 n!:~ ~o t~~~11::;1'·~~·~ 
of the ma~~es bccomt's dctaclied, a "loose cartilage" is said to be present. John Hunter 
taught, nn<l Hoki1an:-;ky beJjp,•ed 1 that they are formed Ly the organization of fibrinous 

~~~~~~1il1~' i'r1~~o~;:~~~n~~ri1~1~~~~~~~~ ~~Hyr~~~~~~·i~n:~~~:~: !~~~ ~~~:~, ~~.~:-inkd out Ly Hainey, 
lacuna? arf' at timcl'I present (Fig. 5G8) . J'ngct ('St. Jhrth. Hosp. J.'10. 56'1. 
Hep.,' 1~70) !ms recently gi\"en good e,·idence of the truth or T(.'ale's 
~uggestion, that some of these bodies are really sequestrn, and th:it 
11 just as a blow on bone 01· tooth may induce necrosi~ am! exfoliaLion 
without signs of dc!ilrueti,·e inftammn.tion, so may it with nl'ticular 
<·artilnge; ancl the chara.cteri:;tics of these cases will Uc that after 
injury to a previoul-ly healthy joint. a loose body is found in it 
haviui:; the shape, and ~enernl aspect, m1d texture of a piece of ar- ia::crt!:n0::;;;;:~:r:~· 
:.~~~l~ritl~:~~~i~~~r~il~~f~h1·o~·;·)ll:~ll!~ol~~-1~~1~1~~dp~{·~!~n I~~ ~:~~,·~~:rntofL~::~' Prep. 13wo, Guy'4 llus. 

articular cnrtilagc." Dr. Adnms. of Dublin, connects tlieir presence with osteo-arthritis· 
A report upon the~e Uodit:~, with microscopiC'al drawings kindly etched for me by Dr· 

Gvodhart, will help to the solution of some of' the1'.le points: 
'·The term 'loo~(· c:.\rtilage' is a1>plied to two conditions which arc totally distinct; the 

one where a portion of the normal articular cartilage ha.s heen de1ached by injury to the 
joint, and lie.s loo~e in its cavity; the other where bodies of' more or lc~s consistence, ofren 
cartilaginous or bony, are found, and which arc new formations. 

"Hecent obs<>nations seem to show that the former of thc.,e 1wo is hy no means of 
infrequent occufrencf>, but it posse::ses no pn.thologital interest whatl.l\'Cr, and needs no 
description . A ,·ery good specimen of this form is to he found in the Guy's Hospital 
Museum, 13--1-1 152 • The laller, howe,'er, has frequently excited di8cussion among patholo
gists; so we will gi,·e in a fow words what appears to be i1s usual composition, and our 
conclusions therefrom as to its mode of origin. Houghly speaking, loose cartilages are 
generally more or le:os smooth, of grayish color, and look, as 1hcir name suggest...;, like 
pieces of cartilage; but they may be nodulatcd and composed almo.;t entirely of bony 
material (Fi~. 5G8 ancl l>rcp. 9.jGu 1 llunterian Mus.). E'"en in that case, ltowen:r, tlwy 
llilxe a thin film of fibrous material over them 8till, Ob!l-curing the hone, and rendering 

th~'.~r~1~r~1~~~~'(~l~: 1~11°~l;111f t~~tt~:~ 1~i:~~eri1:l~~I :~~ 1!;1,~:rtunity of cx:imining hn,·e also shown 
more or ICi:iS calcareous mailer; they were ne\·er pure <':lrtila~e. Ont• crue in the Guy's 
Museum ( 1344:io), while appearing cartilaginous, cut with a creaking i:i<·n:-ation, and under 

~:~~l;1ii1~r~:c~~~~!::~:;et~la1~~e~~!~~~c~f«~~~c1~;:~~:~1 ~~:t;:~n:''C~l~~1~ej~\:)·e0:1~u;udrf~~e ~~ ~:~=~~ 
culatcd and composed of hard no Jules of i,·ory-like bo11t• 1 while in a conc:H·ity thu:s former! 

!~ ~l~'l~t~~1t~lil~t~~s ~~~;!~ce~~:~ ~:~11~/:t \1;~e s1~1~~;~1!n 0~~ 1 ~~.;P~~:rc1l~l:1~~~r~i~:1{ge~6i~~~:~:.~·~!· 
o:steo-artl1ritis. 

f i!ilijl~lllllf I~~!! 
"lJa\"ing thus regard to their general struclure, it would then seem most probable that 
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since thry are in their e~~ence bony, loose cartilages mu~t form in connection with bone
forming tissue, and these, so for as is known, are found in the in\'olutions of the c;ynovial 
membrane at the edges of the articular cartilages. This ,·iew is com•istent also with the 
appearances found in certain joints in castis of osteo-arthritis; such, tor instance, as a case 

FIG. 568A. 

M\cro,coptcal aprearn.nee of loOle cutllage. a. C11lcareona mAlter. b. SmAll·celled eartllllge, In parts more llbroua 
tha11represe11ted. 

recorded by Mr. 1Vagstaffe in the 'Pathological Society's Transactions,• vol. xxiv, 1873, 
p. 192; or specimens 951-9.)Gn in the Mu~<'um of the Hoyal College of Surg:coni;:. Jn 
all these the formations may be seen £n sitU. IL is also in uecord with the generally 
recein~d opinion as to the more usual formation of loose cartilagt•s at the present time. 

"But in connection with this subject thti so-called 'melon-SPed bodies' found in joints 
and in the synovial shel\lhs of tendons and on bursre must be considered. As is weB 

~~~~:~~1~~~~~~, t~~em~~t;1~~~:1 i~e~~~;~1~1:~1 "'~~,~~:;~~~~:~ s ho;· ~I~~ i ~t~~~:~~~lcl l;~r1:r~;s~?:~1~;:i:~ 
tion of the syno\·ial folds, or perhaps to distension and coagulation within obstructed folli
cles. But whether originating in one or all of these various wi\ys, being all in common 
due to changes in the syno,·ial membrane and sub-synovinl tissue, it is evident that they 
are loose cartilages in miniature, an<l only want size and the further change into cartilagi
nous m:\tter to be true loose cartilages. But l have lately had nn opportunity of making 
a very careful exnmination of some of thC'~e 'melon-seed bodies' from one of the sheaths of 
a. tendon on the dorsum of the hand, which suggestt'd the possibility, not to say proba
bility of unother mode oforigi11 . 1 fi.~iled to find in any of them any e,•idence of organized 
tissue whatever. They contained no nuclei or cell-elements, and were entirely composed 
of a faintly fibrillated hyaline sub:stnnce characteristic of' coagulated mucus or fibrin. 
Ilence it seems to be quite possible that lomie cartilages may originate in a nuclrus of 
fibrin precipitated in the course of a chronic inflammation, and that they subsequently 
grow by accretion, becomiug calcareous by central petrifaction. On this point may be 
consulted a very intcre:-;ting cnse of loo1)e body in the peritoneum, recorded in the 1 Path. 
Soc. Trans.' by Dr. Grecnhow, ,-ol. xxiii. p. 2-H. This ~pecimen, in conjunction with 
• melon-sPcd bodies,' nrn.kes one reconsider whether the opinion formed originally by John 
Hunter mny uot be correct, that loose bodies in the joints are sometimes formed from the 
1 Jiving principle of the blood.' " 1 

Loose bodies, howe,·er formed, give rise to very similar symptoms, produced by the 
foreign body becoming fixed trnd pinched between the articular ~urfaces of the bones. 
The presence of one of them is usually cliscoYered when the patient is walking or moving 
the joint, by F-Ome sudden inability to move the articulation an<l a severe and sickening 
pain, which is relieved only liy the cartilage slipping from between the bones, which it 
usually does by n char:1cteristic snap. 

Some stiffness and slight inflammation of the joint mny follow this injury, which by 
rest and treatment will subside in a fow days, lo be• renewed upon a recunence of the 
accident. Jn such a joint as the knee, the cartibgc as of'tcn as not may be felt on man
ipulation, ahhough readily slipping away unJer pressure. 

1 For further informntion i:ide Virchow's 1 Krankhaften Gesc:hwUlste.' vol. i; Marsh, 1 St . Barth. 
Ho!!p. Reports.' 
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The TnEA.nrnsT may be describecl as pallia.tive or operative. By the former, the 
cnrtila~c is left un1ouched in the articulation; and by the latlcr it is remo,·c<l or fixed in 
an 1111ottCn<ling: po::-ition. Jn a g-eneral way the palliative treatment is the correct one co 
be enf'orcctl, for knowing how flc:"otructive inflammation of a joint following a wound too 
often proves, few surgeons would venture upon an operntion without an absolute Ut!CC::;~ity, 
and such seldom cxi:-;t~, for by res.training the mo\·cnwnts of the joint by some leather. 
felt, or other light ca .... ing, the foreign body may become fixed and con~wquently innocuou::.; 
indce1\. by!-iuch treatment, Hilton has shown (1 Guy's Rcport;;,' 18ti8) that these cartilages 

:~;t 1~~~~,'.~~i~~~o~~~:~· an~1 cp::;:~: t:~7e l~~~~b ~1~>~~ ~~ ~~~~t~1~~ o~; ':;~~~ ;:~~~t~~~t~'~!~i~~ i~\>~~~~ 
ventC'd, the peduncle of the cartilage cannot hP !';trctclted, nor the cartilage slip between 
the semi-flexed Lones. Jn 1877, I thus treated a woman who had a loo:se cartilage the 
:size of' a h\rge almond, and in three months, under obscn'1.\t.ion, it gradually lc;:sened until 
it diS<\jl\~<\red. "rhrn inflammation of the joint follows one of' the attacks of pain, it 
should be treated on ordinary principl~s . 'Vlicn, however, the cartila.gc, by its presence, 
produces such i;.ci·ious incouvenience n.s to destroy the value or u!l-c of the joint, whether 
from the frequency of the nttacks, tbe amount of inflammation that folluws, or the dread 
conneclC'd with the affection, some operative interference may be justifiable, and the <"ar
tilage should be removed ei1her by direct or subcutaneous incision, the latter being 
prelCrn.ble; but no opC'ration should be undertaken till all infbmmatory action has ceased, 
and the joint is in a quic~cent state. "~ith the view of removing the offending body by 
direct incision, a splint should be applied and worn for al least a week; tl1c loose body 
should then by manipulation, or by such movement of the joint a,o; thr pMicnt from expe
ril·nce know~ will hring the cartilage under the ~urgeon':s rontrol, be brought up to one 
~i<lc of tlic joint, and in the knee, its usual seat is on one side of' tbe patella, where it ma)· 
be fixNL wilh the finger. The surgeon may then draw the skin over it to one side, and 
cut down direcrly upon the cartil:i~e, the inci~ion being l:\r~e Pnough to allow of its escape. 
The wound ~uL~t·qucntly should be accul'ately closed by either a pad and strnpping, or a 
pnd soaked in ('Ompound tincture of benzoin, and the limL kept upon a splint till repair 
has been pcrfoctcd. 

The rrmornl by subcutaneous incision consists in the fixing of the cartilage by means 
of a p;roond or harpoon-slrn.ped needle in~erte<l into its substaucc throu~h the skin; of, 
next, the introcluctio11 of a tenotomy knife beneath the skin down to the cartilage1 and the 
division by a free i:.wt·ep of the knifo of all the subcutancou~ ti::su<.·:s co,·ering it in; tlH•n of 
the di:slodgment of the cartilage by the applicn1ion of strong <ligital pressure, or tilting it 

~~ti~11~t~~~ t~f~>~~;f J·r~~1~:l~~~;1~<\1~ci1;~)~tt1~:1i~~~l~~~~· ~;~~~l\1~,;~ ~1~~a1;1i<L!1c·~~ f:~~~~,1~~11 ~ t~j~t:11t~1;(~ ~11;iri\~ 
ab:solu1e rest of 1hc limb upon t\ splint mu:.::t be !'Uh.:;equrntly enforced, aml an ice-bag 
applied o,·cr the joint. .\ftcr this operation, a ~mall blis1er may be applied o,·cr the car
tilage in the cellular ti.:;sue i Syme Jun·ing found that by such mC';rns the foreign body 

~~~~11~:~:~:~~~1~11 i~t:sa i1:e,~o~~~~;~n tl:i;l~~l~u ~~~~;e~~Z1 it:.~:i°';~~~~ur;:o ;~';~o~~~. i.; .b ~<~1~:~:s:i· 

!!ll!!l;~\~llit1i;~;~;~~~J: 
affoction. He bclil·vcs the opf'ration is imlicated by the complete mobility ol the foreign 

~~:);;;~:~'.,'::\~~('t~:;r,~:~'.i,:::;~~:~i.:l~:'.~;J::~'.~~;.=~;:~c~,'.:~;~:~~~;,~::~\~~'.~:~0~~~~!:~:~~:~'.~E~~Jr 
its clangers. 

RHEUMATIC OR CHRONIC OSTEO-ARTHRITIS. 

This is now a well-recognized affection, thanks to the labors of the late Dr. R. Adams, 
of Dublin, and his splendid monograph publi.:.hed in 11:SJ7; to Pro!: Smi1li 1 of Dubliu, aud 



85-i OS TEO-A RTllR IT IS, 

Canton, of I.omlon. It is chiefly seen in the middll'-agl'fl 01· old, though occn~ionally in 
young Jll'Ople. It may atu\(.:k any joint, but is lllO:)t common in the hip and ~houlder, and 
generally comes on without any definite cause, yEtt I ha'"e known it, in not a few, follow 
directly upon some injury. A large number or ca!'t's put up as unreducccl di . .;;locations in 
the ditlCrent museum.;; arc cloubtll·~s examples of this affi:ction; the cli~placcment of the 
head of the bom•s being the rc:mlt of the Jisea.sc. 1t is unfortunate!)· ca.lied rheumatic, 
:i.hhou:zh ii ha~ no apparent connection with what is gl'1wrally callt•d rlH'umati!:im. It ha~ 
prolx1bly a(·riuircd the name from its chief local symptom of aclting pain in the joint, 
aggrarntf'<l at night and in damp wt•ather. The disea,.e is ;~t first a~"O<'iat1•J. with a dry
ness of the joint, but subSl'<1uently with cxccM of M'Crl'tion en•n to a great extent; with 
some thickcnin~ and expan-.;ion of the head of tl1e bones c•ntcring into its formation; some 
eburnation of the articular lamclla of bone with di~nppl'arancc of its inter-articular 
cartilage after it lias undergone tl1e fibrous degeneration; and, with what is still more 
peculiar, the dt'position of new crests (ostcophytes ns tl1ey arc called) or plates of bone 
arounil the margin:-< of the articular facets :~nd in the liganwnts and syn°'·ial membrane. 
TILe~e crests often appear us ridges of bone which tau be readily made ont, and tlie plates 
mi~y :-imubte a second patt.:ll:\ when the knep is tlu~ joint in\'oh·cd. ln the case from 
which Fig. DG9 was taken, all these conditions were readily distinguishable; the hones 

'Fm. 5i0. 

Osteo-nrthritls ofkne~jolnt. Drawln.;33"". Wearloi;awa.yo!tbeheadoftbetibl11.inoueo-11.nhrltls 

and !'.JllO\"ial capsule being enormou::.ly enlarged; the ligaments were so stretched a5 10 

~\!~~~~1 ~~,~~i~I~ ~~~~.~~;~~,~~~1~~:~;0:~t t~~"~:;.~t~i ~~~: ~~~~' c1l1~1~1~:~c1~~~·:.~t!~.rough, crackling ~en-
in ~;~1;~i!:1:~t10~~ei~sx~i~~~1i~l~~l::eg~~~:~~11:~~~~1~i: ~;~~111~ff~:::u:~11<1~~1,~·~~~~c!nli~~~ ~:i~! f.'.~:1,~~~~~h 

Fig .. HO was taken from grountl down for 
Fm. 5il. at least an inch tile head of thr tibia. The 

r~~~::~:~\:~~:;::~·l~e~jJii~':;~i:.:~::i~:~:~~~~ 
wa~ a flail nnd the joint thrratenNI to be
come disorganized; and an excellent stump 
was left . 

'n1rn the hip-joint is clisea~cd, the head 
of the bone flattcnR down, the neck shortenfl, 
the cup of the aeetab11 lum hecomes flaucer-

[~~3~;~~:¥1~~~ 
Changes 

10 1::e1:~:~u·;~0°0e11c1~0°~r
1t~:1 ~;~uraod io the joint, one or hoth of the condyles of the 

Prepan.tioo 11:11 .. , Goy'.; 110111). llu1. femur bcromcs elongated and expanded, the 
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head of the tibia. Ratl<.'n<'d, the patella en larged, and osteophytes of ,·nriable forms and 
dinwnsions fring(' the mnrgins of tlie bone~ . The :-;yno\ in.I ml'mlmrnc al..;o will Le thick
ened, and at a late .!>lagc of the nffection, expan<lt:d from l'ffu:sion; the ligaments in this 

~:{-l):::~~~~l~~~~i:~~:~'.(~~~~~1~~!.1E'~i::di~~~~~~:~~j:1£~1':~n:;'.11~~1;,1,'li:,~~,~~;:,':::;~, l:~::f," ;:r~~ 
Jn its <.•arly t'tage, the dis<•a..;e is cha.raelerized by local pain, .!>tiffnc~s or rigiJity of the 

joint, and local thickcniug and de,·clopment of' bony outgrowth..;, every mO\·cment of the 
j.oint gi,-ing rise to a C'lmrncteri.stic cn1ckling. In the later stap:<', th1• ~ame pain mani
fc;;ts it:st•lf with thitkcning, b-Ony outgrowths, effusion, greater mobility, and en~n dislo
cation, and finally cli:sorfranization. 

I have a lady undt•r oh~t·rrntion in whom this disease is so dr\'t•lopcd in both knce
joint.s that the leg.;; a.re a:;; flnilfi', the bones being enormou"IY expanded :md tht> joints 

~~:-lt~~~1i~~~l:~l~!~~:l\:~1;~~~11ary Oo11es and ostcophytes existing. She c::i.n only st:rnd Ly me:~ns 

a;:~1:i~;~:·~~~:~;~~;/l~:11~0~~1~0 ~~~l~:~~e~l·1 ;0~~;1i~i~~l ~~·0,(:li~i:;~t~~n~~l(.'~~l ~\·\~ r~~~;·:s~r0~o~:;~~ 
sium we po,.Se8S a drug that C'Crtainly relieves pain, and al!'o, l bclien·, l't't:trds the pro
g:re"s of the dii;:eai;:;e, the liq11id extract of bark or ot lwr tonic bein~ a rnlua.ble adjunct. 
" 'hen pain is Se\·ere, anodynes may be given, such as Do\·cr's pow1ler, or the bromide of' 
pota!'i;ium in dO$C:; of gr. x or gr. x,·, thi:. drug going well with the iodide. Profr:..;;or 

:l11:~ii~~~· 1u~~10s~11l:;~.,!~~:i~\1!0 b;~:~;,\~at~t~~~i01~a.1~~0\~:!~e d~~<·:l~~~~,~::: 11~~11~:~'. 1 11~:1 a;.~ll~~~~~l'.:ti·.~~~ 
Adam~ pre.scribes the diluted phosphoric acid. Warm ball1ing j., or llM', a., are aJ;;:,o the 
mineral springs of Ocrmany. This cli~case, although lotally a painful om:, does not ap
pear to ha\"C a fatal lendcnry, a.n<l unless ,·cry neglc•cted mrdy goc:;; on to the di:-lorgan
ization of the joint. To maintain rest is not a rccommC'ndation ro be attended to, a" it 
tends to make the joint stifft:-n in the early stage of the atti.•tlion without arresting its 
progre:-;:-l. I n tl1c more :uhanced stage, when"' hyclrops articuli" is prl'St>nt, and the liga
mrnts are ~o loose as to allow of 1hc displ:'tcement of the joint, sonw nwcha.nical appliance 
is called for, ~uch a~ that attbrdcd by simple sll'a.pping. or of i:;.omc firm leather, f.'clt, or 
other casing. In rxtreme cases, excision or amputation ma.y be required. 

ACUTE BURSITIS AND SUPPURATION AROUND J OINTS. 

I have placed the~c two hcncling8 together, as there is ~ood 1·ca..;on to btlicve that sup
pllrat ion about the cell11lar tissue external lo a joint is most frc1pwn1ly the consequence of 
an acute inflammation of some superficial bur$a 1 and that it is only in exceptional in
stances t'UCh a connection cannot be traced. Over the knee- and clLow-joi11ts 1 wht>re this 

~~ ~;~~u t~~~ ~ ~:~11i1~ a~~~:~ 7.~11 ;;1 ~1 ~ ~11~:~ 1~'r ~~1~~: ~~ ~.',';, ~:~:! i I~ 1~i1:~11~~ ~~·~e; !1 ;:: ~:: ::~~ .~1: a~~ ~~:t ~a:~:~~~ 
prennts the infiammatory products making their escape externally, and favors their 
lateral f'Xten~ion: lhl' aLi;:;ce:"-S con.se<1uently in one ea.!>e, after CO\"erin~ lilC' knee. burrows 
backwunls into the poplitcal Rpac<', or in the other, comes forwards in the arm into its 

;~~~,1~:\1 :~·
0

ii·:~~E:'.::~::~·~\~
0

i!,c~~~:~::~£oi~~~~:~~;:.2::' ,~~~1:t:~~:::;E
0

::~:;~::·~~~;;~~~;'.~:i~: 
wdl-known point~. Jn children, howe,•er, the conncc_tion betw<'('n the ~.uppu~·ation and 
bur.-itis is not so readily made out, and there can be little doubt tlutt at tmws 1t doc:;. not 
cxi:,;;t. 

~!1~(~1~1f ff ii:!i{~ii~~1!!!i~t!!~! 
well-known poinh of hOll('; in the knee, the ::ioft parts prohnhly \\Ill be r:u.-rd from the 
patella, and fluctuation will be felt abo,·e an<l around it. There'' ill be much local pain, 
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but not so much constitutional disturbance as would exist with n ~uppurating joint; the 
joint, mort·o,·er, will be capable of ~ome amount of mo\·ement without pain, a. condition 

:~,
1

~~=\~:;·::;:~:2~'.~:fl~~~L~'.&:~i.;:·~~::~:;~ l::~r~:~~::~;;,~~· 1;:~!'. ~;1,::,:,;:~·~;:.~;c
1

~~01~1:~~~.~'. 
i~e{7;~~~t~~~ul~i,~: ~1i\~1c~e 5i111~~1t\h~ea~:~~:t ~~;:1:j!::~t si:~~~::,~~:~ ~tu~~~ta~ys~;;,~~:,~:11;/~.:1~1~1~ 
wnter tlre~!ling or a poultice applictl, :.\1lCI the joint tShou~d be kept. ab~olu~f·ly quiet till 
repair ha~ lu~en complct.etl. 'Yhcn the powers of !lie patient are feeble, tomes shoul<l be 

E~:;~ .. 1~~~\:E::~:~:::t~::~~i: ~,:'.~~:·~:,·~!L f.~~~~i·i'.,i:~::r.:~:t~~~:,:~~\~t :E:~r~:~.i1~~
0

~!·~1~·~: 
o,·cr the patella, iu order to prernnt burrowing. 

CHAPTER XXXIII. 

DISEASES OF THE BOXES. 

wJ~j~ ~l!~~:J:~Jf~l~:(~·:~~~:·::C~~li~~~~~~.;;c)O~e t~~C tl~:t:.e:l:~.l~~O;l~:~'.:l\j~~~d\\~:~11;.:i1~z~;i~:J ~!~~L:Ji~l\~j~~=:; 
di~ca....icd action, under all circum~tances, being materially modified by texture. In the 
boneR. disea~C'd a<'tion is thus modified by the presence of the inorganic material which 
they contain, two-third~ of their constituents being earthy, and one-third animal. This 
animal tl'XLUl"tl include,;;_\ fibrous periosteal memLnrne with cellular ti8.;;ue beneath, 3'i 

wdl as :~ finer cntlo..,tcal membrane which line:; the medullary canal. These two mem
branei' :u·e intimately connected together by delicate vascular and membranous links per
rnl'nting the J lnvcrsian canals nnd canaliculi or the bone itself. The exterior of the bone 
i:; deusc, and dcrin:!.S mo;;t of its nourishment from ve:.-<se ls rami!Jing in the periosteum. 
The i1tlcrior of the bone is porous or cancellatc1l 1 and deri\·es ils supply of blood from a 
distinct mu ri('nt artery which runs in the enclo~teum, while the capillarieo of both anasto
mos.e frct• ly through the bone canals. The long bones a lso a re built up of shafts (dia
physe:;.) and cpip li ysC'S; the epiphyses being distinct from the sl1af'ts during the early 
years of !iii:, anti having their own vascular J1;t1pply. The shaft:-' :rnd epiphyscs are con 
ll<'tf(•d iogctlicr by means of a la.ycr of epiphy::;ial cartilage, through which, as proved by 
Prolh;.;or llumphry, the shafts mainly grow, though interstitial cxpanJolion has an influ
ence in bone as in otlier parts. The epiphyscs tl1cm~clves are CO\"Crcd with articular 
cartilag-c that derives its nutriti\•e supply from them. These anato1nica\ points thus briefly 
sketched, are important lo remember when the pathological are co11siderccl, :\S most of 
the peculiarities of bone disease an• explicable by them. Thus, when a bone is inflamed, 
i1 can onl)' bt• so through it.., :soft ti~sucs, its inor~anic nu~tter being aflCCled secondarily. 
The pt•rio:;teal and t:ndos:tcal membranes being intim:itely connected, inflammation origi
nating in one is \'Cry liable to t:xtcn<l to the otlil'r, and in proportion to the nature or 
amount of this extension will the inflammation be periostcal or cndosteal, and the affi:!c
tion either pcrio:stiti,; or ostitis. 

In long bo1ws wlil'll di!o)ca~e attacks the shaft, it may beconw arr<'~ted by the epiphytSis 
or epiphysial cartilage, tlie articular encl,; of the bones, arnl. con:5cquently, the join1s 
e:;c:aping. ln pcriostiLis, howC\'Cr, such a rC'sult is not always securetl, for the synovial 
mt:mbrnne of a joint, in a clinical point of view. may be regarded a~ a continuation of 
the periosleum, and pus beneath this membrane may burrow into the neighboring articu
lat ion, or, the infbmnmtion may spread by conti nuity . 

i .1 f~~:~\'~.~~~~~ :~~:~~;~~'s ~ 11 ~u(~:~~~~~~· 0~o~~':c~t;.~;~f. y~c 1 ~)~;>1::.~11~~·:;~!~ ,d \~~~~~~' t~,~~1 ~l:W i~i~~ 
ossium. 

INFLAMMATION OF BONE 
ma'' be divided into the acute and chronic. 

'i'he arule may be idiopathic, or the result of some injury-di,·ision of n bone by ope
nuion or compouud fracture-and ent.ls in ditfu:sed suppuration and the more or less com-
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!>1~~tce~~~~~e ~~11 ~1~~·1oboo~~~r :~~:~l~L~e~r~f.i ~~~i1;01\1~ \';1~~j>~;~~:c~1:~1; ~~;!c1~10~,~~~~~~ ,~; 7~ ,.~~~ 
~~~l~~~~Ut1~t'~~::~l~~~C:~JJ::~J ~I:~ \:~:l~1J~g b~::: s;:~~~ I\~~:~~; ~~~h j :~~~;~ bJ;~::~~l;l~~~C t~~e~lO~~ m]? 

~1I\~~,~~:!i~!~fi:.~?~,~~~i~~:~:~,'.~::!~:~~~~~~~~~:~~.:i;,~~s~~~~~:~~~~~::.~:~~~~:~1~;r:\~~1~£:~~f 
~~1:~~~·1 ·r;~~'·::· I:';~~~;~::~~~~~f :'.{ :~::~;:-~=:\:;::~,~ir;~:~~~;~~ ;;~:~~'.K~~: :~:·~~:~~::::~~:;:~;~ 

Fw . 572. FJO. 5i3. 

SuJlertlcial uecrosi~ of fron1al bon.., following wound caused by the Shell or bnne o:tfollaLod a~ a re~ull nf acute 
guawlugofaforret. Dol:i;eyW.,ret. 7mou1h11. June, l ::>H. porloslit\s. (Perioatoalnecroi;h.) 

Fie. 574. 
/Jrubl' lu1~::h111!/ /J1melhN11[1ll Cloaca 

~.:..-.-c.;;:.;;.;...c='-'=~ 
Sequestrum eom po~ed of tho 11haft-0f1be tibia11urroundod by 8bell ofuew bone. 

F10. 575. 

External ap1learanceofllmb, tho aontor neero~i11oftbe shaft of tho tibia with eloac1111 leadlngdown to dead bone. 

ti tis. Fig. 571 represents a scquestrum, the result of an endos1itis, ostcomyelitis or ostitis 
(for all these terms are synonymous) surrounded by a shell of bone ntwly formed by the 
pcriosteum; while Fig. 575 illustrates the appearance of' the limb so affected, taken from 
life, with the sinu~es open leading from the surface of the limb through the soft parts of 
the shell of new bone to the sequestrum. 

Fig. 67G represents a bone which died, nearly as a whole, from inflammation of both 
membrn.ne5, and upon the upper surface of which no new bone formed, the periosteum 
haviug been completely destroyed; although at the lower part, whcrn tbe membrane was 
sound, bone has been r<.•ncwcd. 

Dealh of the bone or necro1'i$, is not, however, the inel"itablc re~ult of' all inflammation, 
not e\'Cll of an acute suppurali\"C inflammation. Jn chron ic case~, other c lmngc::. occur, 



858 DISEASES OF THE BONES. 

which arc wC'll <;:;('('ll in the articular extremities of th<' lon_!?; Lonei:;, or i:;pongy bo1w". They 
may be cle,.rrihed as follow>:, quoting my own word", written in 1,,;')9 (on cli,.C'a~e~ of 
joint~): Tn th<' e::u·li<·"t condition, simple rnscularity will be th<' principal morbid appear
ance, the rancelli containing more serum than natural; but a.s the di.sease advancl·is, the 

FIG. 576. 

Necro•i•o!the&hrtftofthetllJln.. Prep.124..1°. 

hone bcromes larger than natural, this cnlar~t·mcnt, in some cnseR, being very great. 
l'pon making a section of the bone, the saw will brenk through its structure more easily 
than in a healthy specimen 1 iti; earthy constituents ha.viug diminishl1d i and on comparing 
the structure of the clisern;;cd with a healthy bone it will be ob~1'rvcd that its cancelli are 

~~;f 1~:~~!·~1~~~~/~:,~ t1~11.~ 1~0:1~~~~:~~"~~~!i~~~e~·~~~~- th~~:::~t ~;11 ~'L il~~:::~~\~~t~~;h~~~~~~~ ~~ ~~~~ 
tolerably healthy character, parts of the bone will npptar deni:;er and more inclurated than 
the remainder, from the oq:nrnization of the inAammatory dcpo~it, this deposit in bone 
always becoming o>:seous; fl'l•qmmtly, howe,·er, the death of' the bone, with a small or 
large i:iequc:;trum, or a local or ditfusecl abscess, is th~ result. If the <lenser portion of 
bone forming the ~hell is examined, it will be found thinner than naturnl, and appt>:ir as 
if it Imel bl'Cn dilated, in ~omc cas1•s crackling on firm preRsurc. 'Vherc the articular 
extremity joins the !:'haft some new bone may be dt!tected, thrown out a~ it wtre, to sup-

port its dilated body. The articulating surfaces of the 
Fw. 577. bones will in some parts apprar more vascular than nor

mal; whilst in other more :uh·nnccd cases, portions hav
ing been thrown off like a ~loug:h, will he found Joo:Se 
and lying in the joint, the dC'nscr portions of bone, as a 
result of articular ostitis, dying more rapidly than the 
cancelh~ted. 

The cartilages at the same time unclcqro clegenernti,·e 
changes and scparnte from thc:ir bony atta.climcnts more 

Necr•i&i! of the artlcula.r laniella of or less rapidly, in some ca:;es being cast off as a slough, 
hone with dtc;eneratlou or urtilllge or shed as a nai l or c11ticle. lTnder these circumstances 
covcriugltlu. joint disease occurs. ( Vide Fig. 577.) 

In the shafts of bonefil, changes simil:ir to thefile arc 
equally manifest, the bone in the early stage first expan<linp;. and, in subjects of better 
power sub.1'cquently thickening from the organization of the inAammatory exudation, the 
bonts thus becoming solid and dense, and the subject of a condition known as sclero:::!iS 
(F;g . .;i8). 

FIG. 578. 

Sclern11i8 of bone, the result or inftammatlou. •'rom Prep. O uy'• Mn•. 

~~,;,~~~:~Ei.E;.;:~~::,~~~~:"~t,~:~~;;~~'.~~:.~;l ~~~~;[i:'.:~:~.;~'.~E'.:~~!;~;:~:~fi ,~~1~~-~;,~.'.:~~! 
rn its 1mfure1 and that from which the new bone will be formed. It may be only a few 
lint's in thicknC'5~ 1 though ~t times it is e,·en half an inch (Fig. 580) i and before it 
bcc:omes osscou!', 1t can readily be peeled off the bone by means of the handle of a scalpel 
or :t pcriosteal elevator. It ii:; to this tissue M. Oilier allntlc:i, when he rrcommends the 
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Act:TE lN"F1.,unrATION OF BONE. 

whether periosteal or endosteal, o:Steo-my1·litis, is a \·ery p:raxe affection, and is chiefly 
founJ during the growi11g period of bone before puLeny. lt occurs, too, in rhc fol·blC' anti 
cacl1t.'ctic, aucl in tho;;<• termed S<'rofulous; in the shafr;;; or the long bone ... and ,;;uch as are 
most exposed. ns 1he tibia and ulna; although it is almost a~ freqttl•ntly .-:et·n in the fomur. 
The boJH.':'i of the upper arc probably more rarely affoctccl than tho,-c of the lower extremity. 
It is often the result of some local injury or exposure, though as often as not no i:;uch ex
citing C'ausc ('an be made out. 

The dii-t'H!'.l' g:encrally is ushered in with a deC'p acl1ing: pain in the bone with local ten
derne~s, intcn"c cous1itutional disturbance, incn:ase of tcmper:iturt.' 1 and often a rig:or. The 
pain in the limb i~ speedily followed by .-:wt'lling which is e\·idently deeply place(!, :rnd is 
not market! by any cxtern:ll evidence of infh\mmation 1 5uch as redness; but :h the swcll
in~ inC'reaf:<.•s, I he soft parts covcrin~ it become 1enf:e :ind fl'd<.•matouf:, and the \'Cins of 
the part look full, such symptoms indicating: deep-sea ted obstruction, while any attempt at 
rnon:> mcnt or pressure causes suffering. "tVlicn lhe cli1'casc is situated in the :.i.rticular end 
of a bo1w, it is constantl y mistaken for rlwumatic fe,·t•r. 

Jf the di sensc is peri'osteal in its origin, the skin soon beconw~ invol\'ed and local red
ncf:;; ilppear;;, the slig htest tot1ch exciting pain. If endosteal at the onset, g<.•ntle manipu
lation will be allowed, and many days will pass before rcdnc~s and other exlt.-'rnal ~igns of 
inftammation show thcmseh·cs, these appearing on ly when the dise:'L"e ha;;; spread to the 
pcriostN1111, ;ind throug-h it to rhe soft. parts around. " "hen ~mppuration en.,11<·~. the :-.kin 

~~~!~~~t;~~~J~a,~~1~~~rf ~~;~~I:t~f 4;~~~ 
Chapter l.) . 

" 'hen the inflammation is essentially periosteal, more or less well formed pus mixed 

~f i~.:t:;;~0~Ii£~¥j~~'.~l~tlY!:~1i:\'\f t~~:]~f:t~ 
~ef~::~~;~!~~::~~~::~:;:~~t{i:~~1:::;; ~;e~~~,:fti~~ '~~1~~:~J;''.:~e~ ~;.i1~'.~1~/;~~~~~:i1~1 g~1i'~~:::~~I:~;~; 
upon th<' la.tt<'r. . 

;i:~·g~l~~~:~:~r:~f ~lt~;~,;;f ::~1\~;;;r~~:~~~~~c:~~~i-~~~I:~;!~jl~;1~~~:1~:J~~;;f ~~I1~g 
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phalanx of the finger, the bone clying as a whole i;ome fin• or six weeks after the first 
on11et or the inflammation, without any attempt at it::; n·-f'orm:ition. Such ca"ts are 
gcner:tll)', but wrongly, looked upon as wl1itlou·s. Of the tar::'a.I hones, it i>1 mo,.;t common 
in the o~ calcis, large seqnestra being often met with in thi~ bone; periosteal necrosis 
is, however, comparatin•ly rare in the calci8, except as a result of injury to its tubcrosity. 

"~hen this disea~c attacks the articular cnJ.s of the hone~, acute joint mi:-;chief is the 
gc1ll'ral result, and when it follows the di,·i..,ion of bone either by amputation, rc-,.;ection, 
or after compound fracture, gun!'.ihOt, or otherwi~e, it i1' a common cau..-e of death, an<l too 

~~ec~~:~~1 ~~~'i·s i~~1~1r;·~~~~~:1:~r:!~~~~~S~~nc~i,1; i~~~~:111o~~~r:~;o:: 11~1~ 1~;r:~~::·;~1t~{~~~~~~ 
mass of granulations tlia1 is often seen co\·ering thf" f'IHI of an ampulatcd bone ns in<liC'a
tive of the affoction, and believes that the facility with which the surgeon pa.;se:; a probe 
well into the meclullary cavity through these granulations, e~tablislics the c1iagno1'is. Ile 

~:~;~1~ ~~~1~~~c/~~~e;, 1:~.1r:~~~1t~~ 1~~:~~; 1\i~:~e i~~;:~~:~~e~,~~,~~~~~t~;:~~,~~~l 01~~:<l!~~c~~~;~; ~:~: 
retc·ssion of the $Ol't parts, including the periosteum, from the bone, which is then left 
denucll'd i\t the bottom of the wound. 

Jul('!:i Houx, of Toulon, first drew attention to this afft>ction, an cl ga\·e it the name osteo
myelitc. It iil, howc\·er, e:;sentially an endostitis, only of' traumatic origin . 

T1n:A·nrn~r.-In all ea.,cs of <1.cute inflammation of' bone or 1wriosteum, in which of 
nece!<,.;ity there must be effusion beneMh the dense fibrous periosteal layer, there is no 
treatment equal to that of :~ frc·e incision down to 1he bone; and if tlu.• cJi.,.i>ase iR not 
arre:;te<l or modified Ly this practice, immense rclitlf IQ pain is rapidly afforded. There 
is good n•ason to belinc, too, that by such treatment the <liRC'a~c i!:i often limited and Hen 
arre~ted as well a._i;; the death of the bone a,·er1ed; for Lone, like other tisRue, is \·cry prone 
to diC' whl•n suLjt•cied to tl1e compressing influence of a confined effu.,.ion. 

"'hC'n the upper part of the sh11ft, or the articular end of a bone i:-; the seat of cli:.ease, 
this practice is very importa.111. Bt:!fore making an inti!<io11 1 there is no nePd for the :;ur
geon to wait for the formation of puR, as to do this is ~cnerally to wait too long, for the 
ohje<'t of the incision being to reliPn! tension, it shoul<l be carried out as soon a,; tension 
ckarly exi~t~. Jn a case of acuLC' diRca.se of the tibia. with se,·ere local pain and consti
tutional di:-;tmbanee, l opcrwd tht' periostcnm on the fourth day bdOre any external evi 
dence~ of inflammation :;howcd tbe1rnwln!~. except turgid V('ins and I.Jone enlargement. 
The inci~ion gave \'Cllt only to blood-stained serum, buL it was followeJ by immediate 
relief lo all local and constitutional disturbance, and a rapid reco\·cry took place. In this 
case, all eYi1lencc pointccl to <:'ndosteal rather than pt>riostcal infla.mmation, and yet the 
bone was saved. If the incision doe:-: not sa\'e the bone, it rclic\·es symptom~, and what 
is morl', it may limit the diH•asc by preventing the pus from burrowing beneath the peri
oskum covering 1he shaft of the bonP. into the neip;hboring joint. Thi:'! liability to joint 
complication i1'1 inclecd, 011e of the strongest arguments in favor of the practicl' . The 
limb at 1he ~ame time ~hould be elernted, and hot fomentations applied; p:Lin t:ilioulcl be 

~~~~ i~~t·:(~b~~;~c~~:~~~ ~/~~l:~:~; ;~u~hi~~~~~' s:rc:~':?.~ ~~ 1i11t·; s~~\\L~li;·~;, ~~~:!1:1~1~~ ~~1·~~1·;~1 J:0 ~:l:~io:,~r; 
ndminiskred. Billroth bl'lic\·es tlia1 one of the most efficient remedies is painting the 
~~l~~11:t!.::~~~~"!i\!~ ~~>~ng tincture of iodine till vei;ications form, frei;h iodine being applied 

'\'hc·n the inflnmmation ends in necrosis, it requires to be treated according to the mode 
to be rdl·1Tcd to in a later page. 

Oe(·ai:.ionally as nn etlCc1 of acute inflammation of the perio~trum, much blood is effused 
betw(•en the meml.Jr::uie and the Lone. I belie\·c thi:-. re:'ult lo be mecl1anical an<l due to 
the rapid !<eparation of the periosteum, and it is always met with in acute cases. 

AnsCESS IN BoN E. 

Absces~ in bone is the re~ult of a lo<"al inflammation, and may or may not be associated 
with the death of a small piece of bone. In some cases it is acute, but more generally 
chronic. To Sir B. Brodie's paper published in 1846, the profession is indebted for the 
be~t account of the chronic affection . 

Bone is liablr to an acute as well as chronic ab.;i;cess. In the acute some necrosis is 
generally a"sociatetl with it; but in the chroiiic, such an a ... sociation is rare. 

:Xot long ngo,] treated a boy, tl'l. 17, who, after intcn~e pain in the liea.rl of his tibia 
for three days, had local swelling and severe coni;titutional disturba.ncc, that hac.J. been 
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regnrtl(•d ns 1lue to rhcunrn.ti8m. At the encl of a month when I i-::n.w him, I made a free 
inci!'ion down to the bone to rrlieve pain, and gi,·e ,·ent lo any pus that might h:l\·e found 
its way extl'rnally. A week later pus appeared evidcnlly from the bone, for a probe could 
be pa.~:-ed throuµ:h the wound into n cndty. Two week~ later or six weeks from the com
mencl'mt'nt of the symptom!', J enlarged my openin~, and through the aperture in the 
head of the bone from which the pus had flowed, I remon:cl three pieces of 001w, together 
making one the 8izc or a nut, which rested in a ca,·ity lined with velvety granulations 
such as arc so clmrncteristic of an nbsct'S8. A complete rcco,·ery ensued. In another 
Loy, Xt. 16, in which sen~re loC'al an<l constitutional symptoms had nrisen early, I removed 
a similar piece of bone from a like cavity in the end of the raclius, anti with a ::iimilar 
good re.~ult. In l>oth ea:;;e~, acute inflammation of bone Imel ended in the formation of a 
local abscess with circumscribed necrosis, and rcco,·ery rapidly followed the surgical 
trea1ment. 

A few years ago, n child was brought to me, who hncl received when :isl~ep an injury 
to the LiiJia, from n playfollow having attt'mpted to dri\'(' a pin into the bone. Nothing 
beyond r.;ome slight local ptlin had followed the i11jury for a few diiys, when se,·erc pain 
and swelling app('arcd, with fever, &c. I cut down upon the part with a view of gi,·ing 
relief, wlH'n tlie point of my knife went with a crackle through ;\ 1hin layer of bone into 
a cavity, which gave vent to a teaspoonful or more of pus. Immediate relief followed the 
operation and a gootl recon.:ry took place. 

These three cases suffice to illustrate the fact that acute abscess in bone is met with, 
and to sliow its symptoms and treatment . 

C llHO:'.\" IC ABSCESS. 

In 1773 William Broomfield, surgeon to St. George's flo;;pital, in his' Chirurgical Ob
ser\'ations,' writes:-·• "'henever n patient complain:-; of a dull, heavy pain, deeply situated 
in the bone, possibly con8cquent to a violent blow received in the pnrt some time before, 
and though at the time the patient complains of this unea:;;iness within the bone the integ
uments shall appear perfectly sound, and the bone itself not in the lcit~L injured, we licn:e 
great reason to s1tspect an abscessus in lite medulla." ln 1824, Sir B. Brodie amputared a 
limb for incurable pain in the tibia, and in this cuse which Sir ,V. Fergusson hru; dtscribed 
"as one of the beacon lights of surgery nen:!r to be forgotten," 
"the lower encl of' tl1e tibia is rnlargecl, and 1he surfaC'e pre
sents marks of great \'aScularity; the bone in the preparation 
is divided longitudinally, and just aboYe the articulating i:Jllr

facc· there is a cavity as la.rge as a small chestnut. This cavity 
wn,., filled with d!l.rk-colorcd pus. The inner surface of it is 
smooth . Tlie bone immediately surrounding it is harder thun 
natural." 

Jn thcf:e two extracts, written nt an interrnl of fifty yenrs, 
are embodied the clinical and pathological facts connected with 
this subject which are now recognized Ly surgeons. 

Thi~ chronic abscess is ge1wrally met with in the articular 
encl~ of bones, that is, in their c:.rnc(•llous tissue, more parlicu
Jarly in the two ends of the tibia. I have, however, seen it in 
the condyle of 1he fomur and the humerus, and in the shafts of 
the ulna, rndius, und tibia. lt may also occur in any bone. Jn 

Fw. 579. 

~i~i~J:t;'.#f €if~l@~!iJ~~7~'.~ :1tr:~::;:"::::' 
tending to produce sickness than to rouse'' (John Hunter), ex!l.ccrl.i:.iti?ns o~cur tn .Ifs pro
grn:;;s, when the pnin becomes acute, fixed, and of a b~irnin.g pulsut1ve kmd1. u l~ke t.he 
fal ling of drops of molten ltm<l," as a patient once descr1b~d tt .to me i there will lik~w1sc 
Le local circumscribed tenderness or pain on firm pressure, with probably some endent 
enlarrYctnent of bone, and the sense of local heut. 

1n °111ore advanced casef:, the ~oft parts O\·er the bone will be cc<lemntous, and on fir~ 

~~~~:u~~(Y~~·:;ec~h~u~~:1~~~ s1~l~:~e~ss~1:;t~~k:f ft~e~~;gi;~~i!I ~ej~i\:~:1 ~'~h~:~e ~~5~;· ro!:~~~~! 
circmnst:mccs it may adrnnce forward and <lischarge itself externally. 
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Tm:AT'IE~T.-"Abscess in hone may find its wny to the surface," but" rhc crown of 
the tre1Jhint' is often nece~.'<ary in order to get at the srnt of ab~ce~s.'' snid John Hunter, 
in 17'tl.7 ()IS. Ice.). At the present da.y a. like trcatml'nt i~ to be adYise1l. as nothing less 
than the opening: of the absct:ss in the bone is of any use, and this is usually done by rnt>ans 
of a ~mall trrphinc. The point to be selected for the operation is the painful spot, which 
should lie marked before the patient is anresthetieized; thP <:oft parts should then be di,·ided 
by a crucial incision and turned back nnd the bone itself freely perforntecl, with the pcri 
osteum covering it. ""hen rhr instrument )ms opened the :1b,;;cess, pus will well up nt 
once; the ring of bone raised by the elC\ator ought then to be taken away; the ca\'ity, 
which is generally linrd with :;:mooth ,·eh·ety granulations, is rarely ,·cry large, and the 
quantity of pus sPlclom abo\'e a draclim, although soml'timcs there may be more . After 
the operation the parts hn\'e only to be left alon<• to heal, recoHry being nry general. 

It il' not always ncce:;:~ary, however, to trephine a. hone, as a lei's St!\'('l'C operation is at 
times all that is rl.'quire<l, and that is, its simple puncLUre by mean8 of n drill; when the 
seat of the abscc.ss is not \'cry accurately defined the drill is probably the better instru
ment to 11i-e. Jn a striking cuse, I had in the spring of 1870, I carried out this operation 
and punctured the head of the tibia of a man who had all 1he external evidence of local 
oi;titis :rnd suppun:ttion, such as pain, bone expansion, &c. J cut down U l •Oll the painful 
<'xpandcd ran, and macll· two punctures with a drill, one of' which clearly went into a 
caYity in the bone, as evidenced by the sudden lo:;:s of' resistance. No pus, howe\'er, was 
seen to well up in the wound at th.~ time, though soon after the operation. a free disclrnrgc 
took plaC'e. The operation was followed by complete relief from all pnin, nncl in a month, 
the man left Guy's quite rc~torccl, and three mouths later he remained !:.\O. l\lore recently, 
I arre«tcd di!let1se in lhe femur of a boy, ret. 18, by trephining tbc trochanter major and 
puncturing the bon~~ with a drill 1hrough the opening. 

This operation of' drilling tlie bone seems to he good either for suppo:;:ed suppuration or 
chrouic o~titis. lt is less formidable than trcpliining, and may be done in cases where 
the littter is inapplicable or not to be entertained; indeed, the two means may be rmployecl 
toge1her when the trepliinc has failed to open tht! abscess. Ilolm<'s's sugge~tion is good, 
Yiz .• to pit•rce the walls of the tr~phine-hole in several direction!:- with a sharp-pointed in
strument, in order to remove the bone freely with a cliist=l, if a drop of pu!' follow any of 
tlicsepuncLures. 

Cnnoxrc PERIOSTITJS AXD ExDOSTITIS . 

Chronic periostitis and ostitis are very common aO'ectior.s, mor<~ particularly invo1ving 
t.he shafrn of the long bone:-. The ostitis is probably the mol'c commou of tbe two, pure 
periostitis 1 unless from :;:yphilis or injury being comparatiYely rare. These affections may 
be .m?difie<l by syphilis, scrofula, or rheumatism, and may originate from some local caui;.e 

;:::~;.~f ;;:.;:~.~i~.~:~:f 1r::~~~~=~;~:,:~::~,:~~,!{~:::::f.~:~-~~·~:,~~~~"\~lfo:;~~:1;:n~~;:~:\~ 
superficial node <Jr bony outgrowth (Fig. 580), or us an enlarged, elongated area of dense 

Fm.580. 

Effect~ of perioatitle. 

bon.e (578) . In exceptionnl cas.rs, loral suppuration may occur, gi,·ing rise to :i chronic 
per1osteal or cndostcal ab~cess; m a !urge proportion of inslances the bone dies wholly or 

;,~cf ,~l·i,~~i:;~~i:;;~i;.~:i~:::~i~·;:~f f :Ni~";:iJi:~i'.1r»~~~:E~~;~/.E:e~i:,:;~:;r ".'.':::.:.:· :::i: 
s1m~lar t~, t~1ough less s:\·ere t.han th~se of the acute, the most coustant being a dull 

~;~!11~1i~11~a;1n ti:~ t!~i~n~e~~~'i ~~~s~:~e:~\:~;~' '~~~:::~t~~·g~~~,i~:~:::nl~:l'r~\:~1:7.1;~~1g~;~l~~i~\~ 
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affection~ . The constitutional ~ymptoms \"ary according to the se\·crity of 1he local con
dition, fcbrilC' dislurbi\nce, and intensity of local action runuing hnnd in hand . 

In periostitis, the pain io generally local and attended witl1 swelling al an early period 
of the affoction, indeed, within a few <lays of its onset. ]n enrloslilis, 1hc pain is gene
rally more diffu~cd through the whole bone, and will continue for weeks or months with
out any l'Xtcrnal eddence of enlargement, being too often regarded as "rheumatic" or 
'"growing pain .... " ln perioslitis, tenderness on manipulation is an early and com;tant 
symptom. In eudostitis, the hone may be manipulated with gentleness without exciting 

!:~~/ ~~.~-;~\.~1)ri;.~~;\1:\~·~)~t':·:1~·.e:~~ ~~Z!!;l~;:a~~cf~1l~~~sr)~l~~7~;n~g ;,~1 !~~r~~,~.~~-:~~' ~~~1~~ 1~~~~~ 
with one, two. or more nodes, upon tlie bone; syphilitic pcriostitis is generally multiple 
and urnlulatory, traumatic and other forms of no<les usually lSingle. 1n endostitis, the 
enlargement appears as a general expansion of the bone in all dircction:s; in rare cases as a 
distinct elongation. In periostitis, when suppuration is about to take place, external e\'i
clence will appear in the form of increased swdling and tenderness, while redness of the 
~kin, ccdl'nrn. of the tissues covering in the node, and ttuctuntion will be present. In en
dostitis1 terminatiHg in ahscess, tlll're will be n great aggmvation of local pa.in with con
stitutional disturbance, and often rigors; and, when cc<lcma of the soft parts over the bont:1 
an<l external evidt"ncc of inflammation appear, the abscess is making its way externally 
through the pcriosteum ('i·ide Abscess in Bone). 

Wb('n perioslitis causes necrosis, it is only of the shell of bone beneath the inflamed 
node {peripheral necrosis); the dead bone under these circumstances is exposed, and if 
co,·ere<l it is by soft parts alone, and not by new bone (Fig . . j6fl). \\'hen endostilis causes 
nccrosi.;;;, it is usually of a greater or less mass occupying the centre of the bone ( Ct!ntml 
nt!cro:-is), although sonwtimes the whole shaft or articular extremity of the bone dies. 
The den<l bone or scque:;tnun is always more or lt:ss completely surrounded by new bone 
- a new periosteal forma1ion (Fig. 574). When this new casing is incomplete, it is a 
fair proof that the perio,..tcum has been involved (Fig. 57G). 

In necro~is of' a long bone the result of periostitis and endostitis by extPnsion, the hope 
of a new bone being formed is forlorn, as the periostenm-the chief bone-forming mem 
lnanc-has been destroyed; while in the necrosis of' en<lostitis, there is every hope ot' a 
complete rt:storation of the bone through its veriosteal CO\'ering taking place, on the removal 
of the dead portion or scqucstn11n. 

In the necrosis of t1'e skull which is a lways pcriosteal, no new bone is formed, as the 
periosteum is destroyed. \ Vhen following an injury to the skull it is preceded by '·the 
puffy tumor of Pott.11 In syphilis it follows a suppurating node. 

ln a rare, if not unique pr1;::pn.ration (Guy's i\Iuseum) of necrosis after amputation, In.ken 
from a patient of my own, thP end of the divided fomur died, and, at a later period, Lhe 
perio~teal sheath of new bone that formed aroun<l it also dil·<l, one sequestrum being found 
within the other on their withdrawal from the stump. 

'l'HEAT:llE!'IT.-ln cl11·onic periostitis when suppuration does not take place, fomenta
tions, with the elevation of the limb, sedali\"eS to allay pain, and the internal use of the 
iodide or bromide of pota...i;;sium, with or without tonics, according to the special require
ments of tht' patient, are the most efficient means. In still more chronic cases, the ust- ot' 
u blister, or the repented application of the compound tincture of io<line, is of value. It' 
rheumati~m seem to influence the morbid action, colchicum has a Leneficia.l tendency. 
"~hen nocturnal pain is great, besides the internal administration of opium or other s1·tla-

~~~~s,u~1:.:1~~~~:d11~~ a~!:~il~a~::'~t~~e~~:li~dos~~~uct~;~:~~~ :~;~~~el~~·f. tl1~\r~:;io~~~~1~s ,~7t';7": 
tenotomy knife is advisahlc. "'hen suppuration threatens, the warmth of a poultice or 

~~~t~~~~;1~~~~~~r~1:~t:1ee:l~":~l~~:c~l~~s i~~-~~~::!~11 ,~f;1 ~~e~~=~ 1~~:;~r::ic::1~e~vi:~r~\itr~il~ 
~~~~~ bistc~~~t,h~~tn t~:~,~~~~~f:i:1 t~h:l~~:at :~1 1;~~ 1:::~? b~0 t~~n~~~r~~~~~15nt~ 1 ~~>~1~ii:~gi~ i:~~~s~~:~i 
abscess render3 bone cxfolintion more probable. 

Gh.1·onic oslitis is an affection most troublesome to treat with any effect, and the same 
means that ha\'C been recommended for perio::;titis may be tried in this. In a general 
way, however, they do little more thnn give relief and_ have but slight e~'ec.t 011 the p_ro
gress of' the discnse, it b_eing far too common for n bone 111 n sti~te of chro?1c 111flamm~L1on 
to become necrosed. "'hen treated early, however, success 1s not unlrequcnt. "hen 
the disease is ::-teadily progressing and remedies appear to h:.we no influence on its progress, 
the operation of drilling the bone in one or more points according to the extent of the 
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di~ea~e. is nn opcrntion to be recommended; when thi" foil1', thnt of trcpliining may be 
employed. for if tnking awny n piece of bone or drillinl'.!: it dot's not arrest the diseaf:e, 
which it undoubtedly often does, it at any rate ginR rt•lief to local puin. Pain in cndostitis 
or prriostitis is clue to ten~ion cnui;ed by pent-up inflammatory effu~ion, whether fibrinou~, 
purulent, or snom~, nncl relief can only be afforded by it~ remo,·al. 'Yhen a ntw g-rowth, 
cystic or othcrwi~e, occupies the centre of a bone, a like pain i~ howe,·er experienced. 

~ECROSIS 

means the death of bone, the result of periostitis or endostitis, nnd it may be of the shell 
or compact tisime, of the insirle or cancellous tissue1 or of both combined. It may occnr 
idiopathically without known cause, or as the result of fo\·er, injury from sprain, concus. 
sion, contusion, frncture, or gunshot wound. As n consequence of acute inflammation, 
bone may <lie rnpidly. I have already related a case in which loC'al necrosis of the articular 
extremity of the tibia took plnce in six weeks, and it is well known that phn.langes necrose 
and cxfoliate in the or six; in fact, in acute necrosis, a month or six weeks is full time 
for bone to die nntl be thrown off. In the necrosis of the lower jaw from phosplL01·us 1 the 
same truth is exemplified. When a bone dies from inflammation, it does so usually from 
the acute form; the chronic action being shown in the process of exfoliation, i.e., in the 
~epnrntiou of the dead from the Jiving bone; for in this proces.c;;, n considerable time is 
often expended, no definite period having been hitherto recognized, as its rapidity differs 
in every ca~e. 

The process of exfoliation is a very beautiful one and is the same in bone as in the soft 
part.c;;, only slower. 

""Then a portion of bone is to die," writes Holmes in an admirable article in his 
'System,' vol. iii, 11 the first phenomena is the cessation of circulation in it. Thi~ leaves 
it hard, white, and sonorous when struck. It does not bleed when expo.c;;ed or cut into, 
and is insensible. Occasionally, when the dead bone is exposed to the air, and acted on 
by the presence of putrid pus, its color becomes nearly or quite black; large e:urfnces of 
hard, black, necrosed bone are sometimes left exposed by the efoughing of the skin over 
the tibia. Tlie dead bone at first retains its connection to tlie bone around, as well as to 
the periosttrnm or whatever part of the nutrient membrane may belong to it; but the pre
e:ence of a dead part is never long tolerated by the living tissue~, and accordingly the 
processes which are to eliminate it soon become perceptible in both these structures. The 
pcriostcum or mcdullury membrane, as the case may be, s~pa.rates from the dear! bone and 
become~ inflamed, a quantity of ossific deposit (more or less, according to circumstances) 
is poured out between it and the dead bone, and this deposit soon becomes converted into 
11ew bone, forming a sheath over the dead portion, by which the latter is iuclo.sed or 
ini·e1ginated, as the technical Lenn is. The dead part is now called a sequestrum, a name 
only properly applied to it when loose and invaginated, though often incorrectly u!:'ed of 
any piece of dead bone. While this sheath is being formed from the membrnnc coating 
the dead bone, changes are going on in the living bone to which it was attacht>d. 'Vhen 
the latter has been previously diseased, i.e., when the n<•crosis has bet'n of inflammatory 
origin, the inflammatory deposit which surrounds the sequestrum softens, pus is formed, 
and a µ-roo\·e of ulceration is produced at the expense of the circle of inflamed bone which 
forms the margin of the sequestrum. If the surrounding bone has bel·n previously healthy 
the sequestn1m ac1s as nn irritant upon it, setting up first inflammation and thickening to 
a rnriable dis1ance, and then ulceration. Thus a groove is traced round the sequestrum, 
and the formation of the groove is accompanied by suppuration, 'the pus containing much 
earthy matter from the disintegrated tissue, B. B. Cooper stating 2! per cent. of phosphate 
of lime.' The pus formed in the neighborhood of the dead pnrts makes its way to the 
nearest surface, nnd in 80 doing interrupts the formation of the perio:steal sheath, leavinp; 
sinuses or cloacre, passing through this shi::ath from the st"quee.trurn to the surface of the 
body, or sometimes into a neighboring joint 01· serous cavity. ThP prc~ence of such sinuses 
leading through the shell of bone to hard, smooth, sonorous bone at the bottom of tlie 
cavity is the distinguishing mark of necrosis" (Fig. bi5). 

"'here the periosteum has been destroyed, no investing sheath of bone will exist to 
interfere with the separation and casting off of the seque~trum (Fig. 576); where it is 
nearly perfect, the shell of new bone will be complete (Fig. 57-1). Gnder these circum
slnnces, the ca"ing thickens and becomes dense. To reach the sequestrum in the thigh, 
I ha\"e cut through a bony sheath upwards of an inch in thickness. The subperiosteal 
sheath is never seen in necrosis of the skull or in short cancellous bones. 



NECROS£S. 865 

Thl" whol<' slrnft, or any portion of a long bone may bcc:om<" necros<'Cl, the epipl1yses 
often savi11g the joinlR (Fig. &76); but as a rule some portion of the shaft remains 
atht(·hcd to one or other of the epiphyses. Occasionally tl1e epiphyses tlu:msehes are 
the ~eat of nccroRis . In the tarsal bones during infant lifo, the osRific erntrc of the bones 
may die and exfoliiue. There is also good rea:;on to believe that necrosis of the shaft of 

~;;1~:1~~~<~~i~~~~n~\~;1 ~~~=1~~i~:1~~~.or injury, from inflammation in the cpiphysial carti -

Thc amount of thickening around the sequestrum depends much upon the extent of 
new bone poured out by the periosteum anfl the duration of the prol'e~~ i its dem:ity also 
turns upon the length of time the sequestrum has been inn1ginate'1, and thf' character of 

~1~~,.~:fl~'.1~~~~\t~~1~ff;'~:~eit~~~ic:'~~;1g~~ \l~ ~~~~n~:~1~;~~~L ~s ~~<~:-d:u~l~ ~~~:~.~ya~1L~\~r~~e;~ 
difftcult to cut. 

"~hen the cloacm of the bone case are large an<l fortunately placed towards the en<l of 
the scquc~trum , natural effo rts may be suffic ient of themsclns to get ricl of the foreign 
body, !he granulations filling the C!1vity gradually pressing upon tlic dead bone, and rne-

~l~~::~.:~~l E~:~~i:::~:t)~~:~~~:kb:~~ti·.:,.iliF~~r.;;~:!~~ii~I'.e:~ r:;.~~:~:~r.·i~~;.;i:,:·~fr:; 
part of the shaft of the humerus which had 
sepnrnted n.t its upper t•piphysis, was gradually Fw. 581. 

prc:-:-<ed out from below through the deltoid ~ 

~~:c1~/~~~~:~o~~~-t~1~c~~t~~l:. t~~~c1;~~~1i~~ 1~r~~ ~ 
complete the proce.ss which natme had so well 

~:~;1~11~~~~=~1,1 ~~1; (~7~~ ~~i ;~1e bone, which was at~;:~:1:::{0;r,r111;: :::r~:~:!1:;i~~;:~,' ~~::t:~~ 
E\'ery su rgeon is familiar with a somewhat proccue~. Prep. 11n.t•. 

similar act in other rases where large pieces of 
bone, and far more frequently small ones, are sometime~ discharged by natural processes; 
but such successful na.tural eAOrts are rare in comparison with the failures, surgical art 
bcin:r dt•mamlcd, as a rulr, to assist in a cure. 

" . ht-n tile dead bone has been shed, the scquci:;trum extruded by naturnl efforts or 
remo\'ed by surgical ski ll , the bone granulates and thus heals. When this prot.:ess takes 
place upon its su rface, the steps arc very visible, anrl when the sequestrum has been 
remo,·ed from a cavity, the same process goes on. but with it anotlwr arts with equal 
force, and that is the gradual contraction of die periosff'al shell of new Lone that surrounds 
tbe sequestrum. A bone in this way is re-forme<l and repaired. 

TREATME.ST.-"'hcn the presence of dead hone has bl:'en made out, its r('mon\l is the 
only sound practice, since the longer it is left in its ca.vity, the thicker and denser will 
become the pel"iosteal bony sheathi consequently the probabilities of a n11tural cure are 
lessened, and the difficultit'S of a surgical operation greatly increased. The sequestrum, 
howen!r, cannot be taken a.way until it has been thrown off or loo.::;ened from the living 
tissues; although as soon ns this result has been effected, the sooner the operation for its 
remornl is performed the better. To interfere too soon before this proress has been coir
pleted is sometimes injuriouo;, and always futile; to wait too long is simply to add to ttle 
difficulties of the case and to postpone recornry. Bones that are not loose may, however, 
often be detaehl'cl by a good twist with a pair of forceps, or raised by an cJe,•ator. 

When the dead bone is found to be loose by means of a probe, by being made to move 
in its sheath, there should be no hesitation on the part of the surgeon as to interfering; 

:ll~ot~!hs~~:~';t~IL::~ ~1~~;1~:1~~ c~;i~~l~ bi:n1;~~~t:t~;. t!~~u~mi1~1e ~;c;~.:~e:11l~t~~;, ~: jt~st~~a~:~ 
movable though st ill separated. 'Cnder these circumstances, the history ~f' tbe c~se and 
more 1mrticubrly the duration of the disease will be of great help a: a gmde, for ~f. ~iany 
months ha,·e pnssed since the inflammation that killed the bone set m,_ the prohab1lit1es of 
the l5cquestrum IJeing loose :t.r<! great, as most scquestra are shed m four, fhe 1 to ten 
months. I hnve seen a sequestrum in acute diseases thrown off in six weeks, and have 
rcmo,•ed a large portion of the shaft of the tibia three months after t_he first ons~t of the 
symptomR; while, on the other hand, the deacl bone may be fount~ fixed at a far more 
distant date than that nnmecl. All know that a necro~ed phalanx 1s p;1·11erally loose anU 
reaclr for remo,•al at th~ end of fi,·e w~eh, and in most ca.;;.es the surgt•on i:-. ju,;,tifil;'·l in 
perfOrming the operation for necrosis (sequestrotomy) within the year. English surgeons, 
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ns a rule, are disposf'd to wait till the evidence of the seq11estrum being quite loose is 
clearly marked; whilst many Continental surgeons, and particularly the German, exci!>e 
diseased bone within three months of the first manifostntion of dif'IPase, by what is called 
a sub-perios1eal operation, that iR, the peeling off of the perio~teum, and the resection of 
the shaft of inflamed, dying, or dead bone. But in doing this, as nature has not yet indi
cated the limit to the disease, nor separated the df'ad from the living bone, much good 
bone must of neces:-ity be often removed with the diseased, or much of the diseaRe<l bone 
left behind, both of which are undesirable objects. In English practice the cure is post
poned and the difficulties of the operation are increased. In the Continental more may 
be done by operati,·e interference than is needed or Jess than is required, the new forma
tion of bone by the periosteum at the same time being necessarily interfered with . 

The best practice, probably, is to be found between the two, and that is, surgical inter
ference about three to six months after the first appearance of' symptoms; in acute disease, 
and in small and narrow bones early, but in chronic disease, a11d in large an<l thick bones 
late interference. 

T11E OPERATION 0.F 8EQCJESTROT0)1Y. 

There is no operation in surgery more satisfactory than this, as it is usually unattended 
with danger and followed by complete success. In mnny cases it is simple, while in 
others it is complicated, the ingenuity of the surgeon being often taxed to devise means 
to carry out th~ object in view, Yiz., the remornl of the sequestrum. Taking as a type of 
the affection, the tibia in which the whole shaft or diaphysis is the sc~t of mischief, many 
cloacre, or fistulill, leading down to the dead bone through the periosteal bony case will 
probably be pre:;cnt, a::i is shown in Fig. 575; and with a probe introduced through au 
opening at one end and a second at the other, the surgeon may make his incision between 
the two down to the bone-that is, down to the new ca.~e of bone that envelopes the old
and haYing done this he may peel back the periosteum with a rn~patory or periosteal 
retractor, cut through the new bone that prevents the dead from being seized, by means 
of forcepl:l or chisel, and thus expose the necrosed shaft. The d!.!acl piece may then be 
seized by a pair of s~questrum forceps., and, where practicable, withdrawn. Should it be 
too long to extract through the wound, or should the opening in the bony case correspond 
to its centre, the l:leque:strum may be divided with a pair of' cutting forceps, and its two 

Fm. 582. 

~ 
I11~trument1u1ed lo !equeatrotomy. 

hakes ~eparately rl'mo,·cd. At times a good elevator is of u~e to rai~e the sequestrum 
from its bed, or to prize it from it:s atrachment. Occasionally a good deal of the new 
casing of bone rf quires removal before tl1e surgeon can get at the dead portion ; and in 
the femur where t ie whole shaft is necrosed, the upper part being larger thun Lhe lower, 
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it may be n<'<'es~ary to <'hisPl off or remove nearly the whole sul'facc of the new shell of 
bone to admit of the remo,·al of' the sequestrum, it being impos~ihlc to withdraw through 
the 11Hn'r orifice a piece of bone of larger diamPter. l n one ca ... e, the simple enlargement 
of one of the cloacre may be sulficient to enable the surgeon to srize anil rcmo\'e the bone; 
while in anoLher, it is neces,,ary to lay two or more cloacm into one. The operation 
should he done with as little interference with the soft part"i and bony :;heath as po,.~ible . 
The obj<•ct ha\'ing been obtained, the parts ha\"e only to be kept ("lean, raised, and left 
alone to fill up and heal, when a good recovery will gent:.!rally follow . The instruments 
employed for sequcstrotomy are illustrated in Fig. J82. In all case . ._, Esnrnr"11's elastic 
tourniquet should be ~mployed to prc\'ent hemorrhage. 

" 'hen the whole shaft of a bone has been remo,·ed in early life, some shortening of the 
new boue or arrest of growth may be looked for, and in the ca~e 
(Fig. 583) such a result took place. The drn.wing was tahn from a. Fw. 583. 
young woman, tct. 25, from whom, fourteen years before, J removed the 
whole shaft of the tibia. The bowing of the limb was due to the bt'ncl
ing of the fibula, which had grown naturally an<l bent lo adapt itsl'if 10 

the shortened tibia. 
' Vhen the sequestrum cr.nnot be raised from its bed, it had bt>tter be 

left alone, the opening made not being lost, as throug-h it the sc<1uestrum 
may subsequently be taken away or expelled naturally. 

Dead bone, the result of pcriosteal disease, that is not conred in hy 
new bone, readily exfoliates, and rarely requires more t\1:in ifg simple 
remo\•al by forct'ps, the soft parts covering it being didded i in this way, 
large portions of the skull may be removed. 1 ha\'(' taken away nearly 
half the frontal bone in a child, and also in an adult, af'tt'r :;:;yphilitic 
periostitis, large portions of all the cranial bones fonniug the \'ft.Ult. In 
one ca~e, large portionji of the parietal, occipital, an<l frontal bone:5 were 
remo,·ed. 

" "lien a.ft<·r necrosis of a bone the sequestrum presses upon an artery, 

i~~~Jl .. ~c~1~1~~~h~~~e~a~~~1:~1e~uc~l~us1:e~~:t1~:!~<tsp1;~~~n:~d 1~~~·~~:s ~;01s11lJ; or A1rt:i~ o:r~;;w::. 
!3~~u1~~c~l;~J~o~l~~:~ ,~;~~~~~y ~ n f ::~~h 1!~~~~1;~h~;:n f ~~~l~1n1~:l. Ii n ~]L~: ;n~~-l!.';.; ~;:.~:eo: ~.::~;h~!~ 
followed disease of the jaw, a.nd from the aorta. in caries of the spine. 
A prt::.paration in the Guy's Museum ( 124330) also shows a piece of' nccrosecl tibia. that 
perforated the anterior tibial artery and set up hemorrl1agc 1 ncrcssitating the application 
of n. ligature to tl1e femoral artery. 

'Yhen necrosis occurs in a joint, profuse suppuration and di:-:orp:ani1.ation must ensue. 
' Yhere th is does not prove fatal and repair goes on, reco,·ery may be 1wc,·ented by the 
presence of discru:e<l bone: a.nd wht:.!n this can be cletect<'d its r(·mornl is 1he best practice. 
l ha\'e done thi~ in the knee in three cases, and in the hip, ankle, ~i.oulder, and elbow
joinl!<i with good result, having in all ("{'ffiOVed large pieces of dead bone through a suffi
cienliy large incision. ('Lancet,' Feb. 6, 187.5.) 

Such cases as the~e must be looked upon as cases of necro:-;is, the joint ha,·ing lost its 
special features by previous disease. 

N~crosis of the carpal and tarsal bones is a. common affection, for thc~e bones die like 
the flat bone~, no new sheath of bone pre\"entiug their exfoliation or remornJ. They may 
be treated freely, such incisions being made as will allow of their remornl. Theos calcis 
is the bone most commonly affected. and 1 harn remo\•ecl a large portion of it on many 
occasions with complete success. The epiphysis of tile heel i:-; not rarely afl€ictcd. The 

:~~~:~~ti:1;so~~,~~~~:~1~~-,i1~~::1~~~~ ~;~~td~R;~~-~-d~ar~~~<·~·~~1<~ a~~:1~ ~~:~~:~'trr~:l ~u~~~c!; 
foot by two incisions, the whole row of these bone~. and :tn cx<.:cllent. foot was left.-so 
good, indeed, that it was difficult to belie\"e that f:.O much bone had been taken away 
(Fig. 551 ). The same may be said of the carpal bones. 1 ndee<l 1 in the:5e casts true con-

~;~:.~:~~~ .::;!:~i!0i~ ~~~~!~~i:~~r>~~~~~~~~~";:;~~~1 ·~,
1

:1 •• ~~~~~~~:~:::
1

i~~1:~:'.~"Y,~~~~·:~~~~i,:·i; 
::~f :ti?l~~l~~~

1

i·L~£~~~~~~:<i!~X~\~:;,:;~~~~;~ .. ~~i· ~::·l~~o~:::::::~:l,~~::i~:'I::,::~::°:~ 



868 CARIES OF TIIE DONES. 

may unrlcr:zo repair, is a proceeding which is practically bad and srientiflrally unn'a.::on
nble; for all bone that is not dca<l is reparable, and to interfere with it mechanically is 
bad surgery. 

The grca.t succei-s of the operation for necrosis (sequestrotomy) is unquestionably due 
to the inrroduction of anrrstlwtics. Prior to their introduction the operation wai; difficult 
and dangerous, indeed, it was rarely performed, amputation ha,·ing been too often sub
stituted. 

CARIF.S. 

No word in surgery lms been used with greater careles!l.ncss and with a greater variety 
of me:ining!' than r:wics, nor is tlwre one that connys now a less definite i<lea. In this 
sf'ction it will be applied to an unhealthy inflammation of bone, chiefly of cancellous bone. 
'Vhen superficial, it is often associated with ulceratiYe or molecular d<'ath, when deeply 
placed or central, with necrosis or suppuration, and may or may not be associated with 
syphilis or s!ruma. It is pathologically remediable and reparable, and whenc,·er found is 
mixed up with repnrntive processes. In patients of feeble power and some constitutional 
cachexia, or where the dis(•ase is very extensiYe, it may, howc\'cr, clinically be incurable, 
and thus require !illl'gical interference. Nevertheless, in its nature it is inflammatory, 
and should be looked upon as a curable affection, depending more upon constitutional than 
local causes. Jn this respect differing from necrosis. 

A bone is ~aid to be carious on 1·ls surfaee. when being exposed it presents an irregular 
and worm.eaten appearance, and is suppurating, and the sore throws off a serous, more or 
less oflensi,•c, purulent discharge, which contains excess of phosphate of lime, mixed with 
small fragments of bone tissue. This affection is generally associated with an ulcer or 
open sore of the .:ikin o,·er the parts, and more or less thickening of the pcriosteum and 
bone around nnd be1wath the tliseased portion. lt is always rnsculnr, and readily bleeds 
on being touched. Jt is occasionally painful. Ai times the bone is soft and yields to the 
pres,.;ure of' tile probe i in other cruses it is hard. 1Yhen it attach the articular surface of 
a bone iL oflcn forms pits with sharp weJl.ddined edges, and under these circumstances has 
been looked upon as scrofulous, but with what amount of.truth it is diflicult to say. W'hen 
it is associated with syphilis it follows the suppuration of" n node. At times it is compli
cated with the tul;ercular thickening of the surface of the bone itself, or with whn.t Pagec 
has described as a11nular ulcers, in which a spot of ulceration is seen which goes on to 
form a circular tn·nclt round ;_\ worm.eaten surface. This trench increases in width and 
depth, and i~t last loosens a sequestrum, which separntcs and leaves a circular depression . 
ln bones of the skull this ulcer may ln\'olve one or both tablt:s. This ulcer may subse
<1uently heal, leaYing a pcrmi~ncnt depression. " Oaries, 11 in fact, is inflammation an<l 
ulcerntion of bone, "neeros1's" is its death en masse. 

A bone carious in its intt!rior is qiscular, <.1\though softened sometimes almost to rotten
ness, and easily breaks down; it discharges often a thin, r-anguineous, fetid, semi-purulent 
fluid, which contains fragments and elements of bone; absce.-::sc~ which generally commu
nicate externally through tl1e soft parts ol'ten coexist in and about the bone, and are 
occasionally combined with necrosis. In the i;pine, where it is the more commonly met 
with, it is often unassociated with any external suppuration or discharge, though the 
bone with the intcl'vertebral snb:stance softens clown ant.I undergoes exten-.i\·e molecular 
death; much lo.ss of bone taking place, the particles being apparently reab!lorhed and 
carried away, an<l complete recovery following without any external <lisclrnrge. Around 
the inflamed or carious bone the cancellous tissue is generally infiltrated with more or less 
organizalJle inflammatory lymph, the character of which depends much upon the charac
ter of tile infla.mmn.tion. Jn feeble antl ~trumous subjects, the Al1itl will be of a serous, 
oily, and non-plastic kind ('Black on Tuberculous Bone,' Etlin., 18.l!l), the cancellous 
bone becoming more cellular an<l lighter. In more healthy types, the effusion wil1 be 
plastic and organizable, the bone becoming more compaN. In one cao;;e no consolidation 
o!' the surrounding bone will be present, while in another, condcn~ation of the bone to a 
greater or less extent will he found. 

Under all circumstances the nature of the inflammatory action turns much upon the 
constitutional power of the patient; the disease tending in strumous and feeble subjects 
to widen but not to repair, while in more healthy subjects it inclines to a local action and 
reco\·cry. 

In rare examplP~, g<'nuine tubercle may coexist with the inflammation. 
T1rnAnJEXT.-Looking upon caries as an inflammatory atfoction and consequently as 

curable, it is to be treated on somewhat similar principles to inflammation of other parts. 
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"\'{hen the ~C'nern l powers of the patient are feeble, they oug-ht to be stimula.tecl by tonic 
medicine :111d regim<'n; local pain to be soothed and torpid attion .;;timulatecl, but all 
mcchanira.l anti 1'Urg-ical interfercnC'e should be avoided, except for the removal of dead 
bon~. In .superl~cial or J!t'ri?stcal ~arics ~r ul.c~ratio~, when rest, elerntion, ~oothin~ or 
po::s1bly i;L1mula1111~ applicat ions with tomes fail to rnduce a hea\ihy rcpnrati\-e action, 
loc·al stimulanls are sometimes of use, and the application of' such mineral acid" a~ the 
ni.tric 01· sulpl11~ric, stror~g or. dilutc~l. ha; often a. beneficial aetion: Pollock ~ 1waks hi1?:lily 
of !he nllue of sulphuric acid, at fir~t d1lu1ed with equal parts of water and sub,.~quen!ly 

J:~:~;·t, 11\~1~,~~~~t:. I::;"!;·~·;;~~!~ I ~e;~~:~,:;~,e?h ~~nl~~~e:~·i\~i;lin~~~~c'.~l~l~I il·~~~:~~~ :~{ ~~~~t~~ ~lem~:: 

~~:~~l~'::,~li~;,:!;i~~~:~,~~::~1~~~:?,;:;;i,{~~~~:~··;,:~~r~:~~:~~~~:~::~~~~~l·;~!~'.~~i~~~~~~:[a~,~~ 
also been employed, ~\ncl in superficial caries ~eems to be niluablc. In deep-seated or 

~11~~·~~~~~~~~t·:r.:~u~0 ~:~ e ~~i1~~011.1 i~:·11Ti1:1; 1~K~~~~!1":ri 1~~:;.';~t::'~~~·;e c/ l:; ~~ i1~i~::~1~~~g: :~ ~ ~:.':a~~ 
rncnt only to condemn ii, Rince I believe it to be both unnCCl'i:~m·y and injurious. Tt is 
unnecc~s:.iry, a~ in the majority of cases recovery can be Sl'Cmecl without it ; it is inju
riouf;, 1'incc ~ougin g, as a rule, adds to the irritation, and thus t cnclr~ to sp read the disease, 
anrl often excites more gt.'ncral inflammation in the bone or cndosteum. 

Exci~ion of the diseased bone is not an operation that can be hi~lily recommended; 
yet it may be done, doubtless, with succes~, as in the tar!':us, and many an inflamed or 
cariou~ os ca lcis has been successfully excised. There is, howcn·r, f\ s1ro11~ que~tion as to 
!he netcssity of' the operation. 'Vhen the Lone dit!I;, the necro,.ed bone may and should 
be remo\·ed, but in all other conditions, it is repnrable undf'r com~titutional treatment nnd 
local applieatiom. Surgeons who interfere smgically with carious bones usually prefer 
exci~ion to any partial operation. Superficial or perio~teal ca.ries may be regarded f\nd 
treated as an indolent. ulcer in other parts, the repair being more chronic in bones than in 
soft. tissues, and deep-seated caries or inflammation may be al~o con.;;iclercd much in thE' 
same light. " ' hen ~yphili s complicates the case, iodine in full closes. in one of its forms, 
and af; a local appli1.;atjon, is of great use, combined with any ionic that may appear to 
Le needed. 

TUMORS OF BONE. 

Tumors of bone Ya.ry but Ii Ille in their pathology from tumors of other parts, and what
C\'er differences exist, u.risc from the peculiarity of the tissue in 01· around which they 
grow. Tumors of' bone, as of soft parts, partake of the naturf' of the ti~~ue in which they 
are developed; thus, a tumor that in a fibrous organ would be more or less fibrous, 
when originating in or upon a bone is mixed wit h bone, and a earcinomr1tous tumcn· of 
soft parts become::; a malignant o.-tf'oid cancer of a bone. In addition to tliese, there are 
special tumors known as the mye1oid, and the cartilaginous. 

Excluding, therefore, enlargements of bone clue to inflamm:uion, there ::ire bony out
growths or e:costoses, ca.rtihtginous an<l myeloid tumors, all bein~, as f\ rule, of an inno
cent nature. There are the osteo-sarcomatous tumors, or librous tumors of bone, including 
those that h:.we a periosteal as well as an osteal origin, the fibrous and os:;eous elements 
predominating in ,·arious degrees; and, lastly, there are the mtdignant tumors of bone, 
whether of the ~oft or the hard kind, osseous matter Leing mixed up l:irgely with both; 
the disease acquiring the name of osteoid cancer when the bony elements predominate. 
These tumors p; row from the perio.::.teum ns well as from the bone. 

we~~s0~!~~~1~e n~~~c~r~~\· t fir:~~·~:!~l~~~de~~,~~c~~i'~fe~. fro.~~111~!~e 0~~·:~~1~l11~n~~~l::!~ 1~1~~l l~~~~l~; 

~:~~; ~¥i1~::~'.~]l:~i~J~~!:~:;:~:s1~l:?1~{~~:~~~ 
~~'.1~;t~Jf ±~f~fif §i~'.i'.;l.Gg::~~~~J:I~f ~~1tf i 
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thau elsf'wl1cre. True j,·ory exostoi;es of the:;;e parts do, however, occur, and at times 
attain a large size. Birkett has related ('Guy's Hep.,' 18li8) such a case of Dr. V. 
Brun~'s, in which an irnry tumor of ~eventy-four years' existence, weighing ten pounds, 
grew from the occipital bone of a man, ret. 80. Exostoses from the jaws, or rather 
ah-eoli, are often called "epulis." 

F10. 584. F10. 58!'i. 

Tumor as dl.~cha.rge<l from cavlty lo J."tg. 554, wei1tht 
nearly u oz, circumference 11Uy9 luchea. Mr. lllltou'a 
case. Prep. Guy'a Mus., 166ti•. 

E7 ostoses on the extremities are not unC'ommon and arc apt lo spring from the point of 
junction of the shaft with the 't!piphysis (Virchow con!"i<lering thi8 as thP usual seat) . and 
at the attachment of muscles. They are mostly outgrowths of bone capptJ with cartilage 
by which they grow (Fig . .586); exostoscs, however, of long standing have an osseous 

Fw. 586. :Fio. 5~7. 

Periostea.l exosto&ia. l'rep.11H"', Guy'a llo~p. l'llus. 

shell . They Jm,·e at times bro11d bases, but more fre
quently nan·ow peduncles. They are often curved or 
crested, assuming- odd shapes, and may grow to a larµ-e 
size. In exceptional instanccR, they may die or necrose 

Exo~tosl•of 1hefemur. without any know11 C;\usc, and ns n. re:-;ult of accident 
they may be broken from their altachment. J have 

s1•en this in nn outgrowth from the fomur of a girl, ~('f. 12, who rereiq?d a kick from a 
donkey; and, in a Sl'l'On1l case, a patient of :\Ir. llirkett's, with an exosto:;is of the tibia. 
""hen broken off from their bony attachments they m:ly in <'XC:Cptional in~tnnces wither, 
but, a.;;, a rnl1·, tll('y will a~ain adhere. In a patient of :Mr. ::'lfaundPre, in whom an cxo5-
to ... is of the f(>mur w:1s subcutant:ou~ly sepantLC'd from the bone. aclhl'8ion took place, 
although at a hNtC'r angle. At time~, exo:;to!5Cs are multiple. Jn a girl, a:·t. lG, I found 
exo~toses of ditfi.:rcnt size~ on both tibire nnd both hand~, one h11merufl, one radius, and 
ilium; and in two pa.ticnts, 9 and 16 years of age, n.:spceti\•t:ly, five bones were so 
atfC<.:ted. 

Some e:-..osto~es have a pafosteal origin, the result of organized inflammatory products; 
wlwn th<•y are u!lually Uiffusetl . Fig. 587 shows this well, and was taken from a 
patit•nt of my fi:1thcr's, th~ late :Mr. T. E. Bryant. 

U ngual exostoses deserns a special notice, since they are even now too often 
mi~ t aken for what is called an ingrowing toe-nai l. They are generally fou nd on tho 
<li~ial phalanx of the great toe (Fig. 56, pnge 143), but Prep. 1287, Guy's Museum, 
shows a specimen from the little toe, and I have had under my care two cases in which an 
exo;-.tosc:; grew from the ungu:J.I phalanx of the thumb, and one in which it was attached 
to the index-finger. Liston, in 182.), first drew attention to the nature of tlie~e caseii. 

The ostcophytes and the outgrowths of ostco-arthritis :ire 11ot clas!'lcd ::unoug."it the 
CXO:-il0."'(':-<. 

T1n:AT'll~~T.-""hen surgical interference i~ c:illecl for, nothing but tlie remornl of 
these growths can Uc entcrtaineJ. their bases being well IHcllet.l down to the bone or 
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even scooped out. ·when, howe,'er, they are placed near joints, this practice shonld be 
well cons idered. Jn a case in which an exostos is projected from the inner condyle of the 
knee I divided its base subcutaneously with a chisel, an<l pressed it back into the popli
tcal spnce, where it remained without giving trouble. ln cranial exostosis, this operation 
may not only be difficult, but impossib le; still the attempt, where\'er it can, should be 
made, for many successful attempts ha,·e ended in procuring the death of the exostosis 
and its subsequent exfol iation. l n such a cast>, treated by Mr. Cock, where the removal 
of' the whole from the orbit was impossible from its hardne!>s, a part was remo\'ed, and 
what remained subsequently died and sloughed out. 

Intra-cranial exostoses are rarely made out during life, and are at times associated with 
epilepsy. 

45,~~~~~:~l~~:~·li;t~da~;1~1~~ ~!11~!~l1~~~~ .. ~~~~~~~~5i~~ ~"g~,)~!~0~e~~~~-t:~~ta1~~ ~11::s~e~:~;:~~:1: 
are from my private notes. Cases of epuli s are excluded. 

Frontal bone 3 Clavicle . 3 'fibia • .. 18 
Upper jaw • 1 Humerus . 15 Fibula. 4 
Lower jaw . . . . 3 Ulna . 1 Patella . . 1 
Bodies of cervical verltibrre 1 Radius 2 Tarsal bone 1 
Sacrum 1 Fingers . . . . 5 Mi'tata1·sa\ . . . . l 
Ril.is . 3 Ungual phalanx of thumb 2 Ungual phalanx of great 
Ilium. . 1 Femur . 18 toe . . . . . 25 
Sca1rnla .IO Soleoffoot. 1 

Three of the cases tabulated were examples of multiple exostosis; when the radius was 
nffected, it was in common wi1h other bones. 

Enchondromatous or cartilaginous tumors of hone are most commonly met with in 
the phalanges and metacarpal bones. They are, however, seen surrounding bones having 
a periosteal origin, or growing from the bones of the upper jaw. A remarkable im:tance 
of this has been recorded in Chapter XIIJ, and figured in Fig. 218. It would appear that 

~u~:~\:a~~~:~g~~~~~a~u~:~11;s c":~:5~1or;1~r~~~k~t:\~:k r~l~~r~~~p~::~~ t~1;::r~3~i 0~:~=1~~:~1i~1~~ 1~1~~ 
the 'Guy's Heports,' ISGG. 

F1G. 588. Fw. 58!>. 

E11cbondromntou~ tumon. From 11. model 111 the 
Guy'a Museum. 

The bones of the pelvis arc at times the st>at of' such growths. I ha\'e the records of a 
remarkahlc inslance in which the pekic surface of the ilium was the s.ent of the affection, 
and or ::mother in which a middle-aged woman had an enormous cartilaginous outgrowtl1 1 

the s.iz<" of a cocoa-nut, springing from the pehis, und occupying the inner side of the 
rigbt thigl1 beneath the n<l<luctor muscles. 
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The cnse from which Fig. 588 was taken occurred in the practice of my friend, l\Ir. 
Knap:gs, of lluddersfield. It was of twenry year:s' growth. Cartilaginous tumors of bone 
usually originate in it, and are found in young subject~ when the bone is ~rowing. They 
are g<'ncrally covered by :\ shell of the bone in which they originate, the cartilage at 
times expanding it in all directions, but more usually in onr. In Fig. 589, taken from a 
mo<ld in Guy's )luscum, this mode of growth is seen. In Fig. 21 the section of such a 
growth is wdl illu!<tratcd. 

C'artilagiuous tumors are usu:i.lly of slow growth and painle~s, with a smooth outline. 
At timrs they undcri.,ro decay and soften down, discharging a brown-colored serous fluid 
unlike any other tumor; and under such ci1·cums1a.nces are prone to disseminate like 
cancer. At otlier times they ossify and tur11 into bony tumors; the "bulbous exosto::.is" 
being often an ossified cnchondroma. 

TRi-:AT:"IU:!'\T.-"rhere a cartilaginous tumor can it should be scooped out of a bone, 
and in the phalanges :ind metacarpal hones this pmcticc is usually successful. Extreme 
examples of die disease dcnmnd amputa.tion or excision of the affected bone. 

l'.:nchondromatous tumors nrc at times recurrent, and in rare cx:unple!l, return as 
malignant tu11101·s in other parts of the body. Such growths having a periostl'al origin 
are usually rapid in their increase and diffused. True cartilaginous rumors of bone are 
usually circumscribed and often multiple. The bones of the hand are at times much 
involved. 

Osteo-sarcoma is a. term of broad signification, and usually applied to the fibrous 
tumor of IJ011c in which fibre-tissue and bone elements prcdominMe in various degrees. 
'Wilks believes "tliat they arc altogether comparable to the fibrous tumors of soft parts." 
They usually ha\'C a. prriost<>al origin-periostcal sarcoma-.and even in ex:lggerated 
cxamplC'i. the shaft of the alfoctccl bone may clearly be traced throu:th the growth. The 
tumor is usually circumscribed wilh a fibrous capsule, and di\'it.led by fibrous or ossific 
rays into different portions; at times the fibrous ell'mcnt predominates, at other the 
ossl'ous. The clitiea..;;e is mmally seen t\ttacking- the ends of the shafts of l>one and not the 
epiphyses. All these points are well seen in Fig. 590. 

Cartilage is often found to be mixed up with the fibrous and o~seous elements; a.ncl in 
proportion to the amount of bone matter entering into the formation of the tumor it may 
be regarded a.~ innocent or otherwise; bony periosteal growths are rarely cancerous. 
'Vhen fibrous tissue, and more particularly the softer forms, predominate, the tumor is 
prom~ to recur at the same spot, or in some other organ, as is the case with cancer. 

Fio. 500. 

Perlo1teal o1teo-111.rcoma. Drawlng20,011y'a 
lio11p. JI.tu~. Key' • ..:uae. 

FIG. 592. F10. 591. 

05teo-e:bondromaof femur. 
Drawlo1e&•1, 

Osteo-chondroma is applied to n tumor i1wolving bone, and made up of cartilage 
nml bony clements in 'ariable degrt:esi, the rartilage taking- the plarc of the fibrous tissue 
of the ostco-sarcomatous tumor. In one case bone will predominate, in another, cnt·tilage. 
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The tliFlease is usually of slow growth and simple in its nature. In the case of a woman, 

~;ir~~~~:~ 1;~ 1~''.:~~~;c~:~~~;!~:~:~ td'~~i~'gt:~~(>~fo•rase had existed for three ye:m. Fig. 592 

My~loi.d .tumors of.bone ar<' prob:ibl!· innocent, exceptional instances being on 
reeor<l 111 winch a return rn the part 01· 111 mH>rnal organs took phi.cc. They u:;;ually 
attatk al"io t'ithe1: the cpiphyses o~ cpiph_ysial ends o~ th~ shaft:;; ?f bone~ (Fig. ;)!.):3) . I 

t~~rf.:::~ii1::~::~~!jf !:1~;:!::;!~'.~~:~J~f :!,:r~i1;:\~;l~;~!~'.,;:;:.f:i:~fr.:~-·~~:~~~~~:~,F~~;~if 
Fm. 593. 

Expan~lon o( condyle.11 of femur 
frommyeloldtumor. 

Fio. 59.J. 

Jfyelold tumor.11. Guy'.11Hosp. Mus. 

cystic, the ca\'ity be ing <li\'idecl by means of fibrous i:epta into more or less well-marked 
cy~tic di,·isions. The spaces themselves, or locu li, contain the character istic myeloid 
material, Han opaque white, intermixed with a semi-tnmsparcnt p;cl:1tinous-looking sub
stance of a cl1erry red color," nnd their substance is made up of the characteristic poly
nuclea.tcd and inegular myeloid cells (Fig. 29). 

·when the tumor cncro:lches on the joint the cartilag:c is usually spread out o,·er the 
tumor, but intaet. These tumors were originally mixed up with tile cancerous or fibro
plastic of Lebert . They are found likewise in the gums as u epuJi;;::/' and in other parts. 
Jn a. s.pecimen of myeloid tumor of the upper jaw which I removed from a girl, .ul. 8, the 
strurlurc was vn.v den.se ('Guy's Rep.' 1873-+-7). 

Cancers of bone as of other parts show the ir malignancy in ilwolving the utter 
destruction of 1he hone in which they are developed. They may orip;inate in the peri
O:>tcurn or in the bone, but in either case both tissues will be eventually affected. When 
they originate from the periostemn, the bone may be found in parts running through th!:! 
ma~s and thr canc<'rous elements surrounding the ishaft (Fi!Z. 596), but when the disease 
has cxi;;::.rcd for any period, the same cancerous elements will be found in the shaft itself 
and ck,stroying i1 . " 'hen the disease begins in the bone, it is usm\lly in the medulla by 
one or more diflCrent centres, and these l.Jy their increase, expand the bone and utterly 
destroy it (Fig. 59.'>) . The bones under these circumst:mrcs are very brittle and apt to 
break on the slightest force, e,·en by ordinary muscular action, the fracture probably being 

~~!5~:;~f:il~r::~~¥J:~~~~~~~~~~i¥@~t:~~~ 
cli sea.._r;:.p i~ formed. 

]{(~)~~~~~·. •5~~;, ~!~i:.i~~,~~1 ~~:~~iss;:s~/ 5b:·~~~l ~~~(~' ~~::.7il~~;~n~~~s(' 1~uf~~:~~I~ p~~;~;~t ~:1~~[' i~~r;:.~~~ 
Iung:.i, pleura, and lympliat1c glands alter death . 
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The periosteal form of cancer (Fig. 596) ~rows more rnpidly than the endostefll or 
interstitial, and \'Cry quickly a~sumes a large size; and is not often nccompanicd by pain; 

F10. 595. 

Fracluroor thefenrnrfrommnscu\aractionattheaeatora10cal cancorlnA.man,ret.'..!S. 

the swelling is rarely globular in its outline, but loses itself both abo,·e and below in the 
surrounding parts; and in the integument covering it large full veins, from obstruction to 

Fig. 596. 

tlrn deep veins will likewise be ~een. It will pos~ess a semi-elastic feel, nnd often yielrl 
to the touch an unequal scn1Satio11 as to density. Endosteal caurcr is commonly attendet.l 

Fm.597. Fw. 598. 

Cancerattacklognccroaedtibla.. 

with a dull arhing; pain, due to the expansion of the bone. 
lts incrcnse is at first. slow, but when it has so de~troycd the 
bone as to ham reached the periostenm, pain will be le~senecl, 
while the incrense of the tumor will be more rapid. This 
form of cancer is more frequently scconclary than primary. 

Primary cancer of bone or periosteum is more common in 
children thnn in adults. 

Epithelial cancer may attack n bone by the extension 
of tlw disease from the soft parts, as seen in cancer of tlie 

011te-0ld cancer of knee-joint. Prep_ lips; and skin cancer mny also extend downwards into a 
Ouy'a llosp. Illut1., 11wa0. bone of' an extremity and cauo;:c great destruction. At times, 

a bone that has \J(•en the subje<·t of necro~is may become the 
e.cat of cancer, and, within a short ti1ne, I had three such ca~es umlcr care, in two of 
which the tihia was the s<::\t of the diseao;:e, nf'cro::.i~ l1aving existed in both for upwards 
of twenty years; and in the tliird, ahhough the femur apparently bcc:~me nccro:seJ twt·nty-
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two yi:ars before th<' man came under my observation, the cnncrr e'f'idently berTan in the 
skin over it, and extended down the sinuses into the bone. Fig. ;399 was take~1 from the 
limb ~f.thi~ patient during life, Fig . .598 was taken from the limb after amputation at the 
knee-Jomt in another case. In a man I treated years ago, the os calcis and the soft parts 

Fw.1199. 

Cancor of the 11kln spreading to the bone. From Edward Abr11bam11, et. n. 

over it were the seat of the diE=ease, and the bone after amputation was found infiltrated 
with cancProus epirhelial elements; and more recently (1818) I amputated the foot of a 
woman which had been the seat of cancer for twenty-five years, and of necrosis for ten. 

TnE D1AGxos1s OF Tc:'ltORS OF BoxE. 

In most cases an approximation to truth can only be ma.de. 
A globular tumor s ituatc<l in the articular end of a hone, and expanding it but not 

invoking the joint, of slow, steady, and often painless growth in a young subject or adult, 
is probably mycloicl. A more elon,qated or 01:oid tumour si tunt ed in the shnft of a bone, 
of more rapid growth, with full \1eins in the soft parts cov<'ring it , nnd a semi -elastic, 
unequal fed, in a young subj ect , is probably a perioslcal cancer. A firm, fibrous growth, 
of a somewhat globular fo1·m 1 of gradual increase and unequal su rface , fibrous in one spot, 
bony in nnother, in an adult, is probably an osteo-i::.arcoma, while a more inclurnted 
growth with a botryoidnl outline, and a similar clinicnl hi story, is probably an osteo
chondroma. Pain, rapid and diffused growtl1 1 with unequal density, glandular en large 
ment, Yenous obstruction, and wasting, generally indicate cancer. 

Gradual, painless increai::.e, a defined contour, globular, botroyidal, or in ridge:i, with no 
venous obstruction, frlnnclular enlargement, or distmbance of the general health, usually 
indicate a beni~n tumor. The more :zlobular the outline the greater the probability of the 
growth be ing- myelo id. The older the patient. and the more botryoidal the growth, the 
grt>ater the ('ha nee of' its being l·nc liondromatous. Tile i::.lower the ~Towth, the more local 
and di\·ided into septa, the greater the chance of its being ostco-sarcoma. 
"~hen a tumor is p<.>rio~leal, by making firm pres~ure below the tumor, the bone will be 

made out to be on a lower level than the g rowth. "~hen the tumor is endo.-;teal and the 
bone t•x1Kmded 1 on making firm pressure below the surface of the bone, the bone will be 
felt to ri se g radually from the unatfected part over the surface of' the growth so as to form 
a shell for it. 

T1rnAT.\rnNT.-A tumor of bone can only be effectually treated by excision, and when 
it in\"Olvcs the ttrticular end of the bone and encroaches upon a joint amputation is too 
oftrn neces11ary. \nien the whole bone is i1n-olvecl ai::. in a cancer, nothing but amputa
tion ca11 be entertained, and it is usually well to amputate hig h above the disease. If the 
tumor is placed in the head of the tibia, an amputation at the knee-joint may be per
formed , or, where this is inexpedient, jus t above the condylcs. If the co~dyles of tl~e 
femur are the seat of the disease the amputation should bent the centre of tl1e shaft, 1t 
being justifiable to amputate at the hip-joint only wl~e1~ ~he discas~ is . too extensi"e to 
allow of an amputation throug h the bone, for the h1p-.101nt operation 1s most fatal and 
should be performed only when any lc11s seve rr measure is impossible. In an evident 
cancC'r of' tlw lowt•r half of' tile femur, where nmputation is to be performed. it had better 
be at the hip-joint, though in doubtful cases, the limb may be remo\"Ccl just abO\'C the 
growth. 

Jn the upper extremity, howe\"er, where ampuration at any of thr joints is, as a rule, 
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succe~sful, it is wise in cnnccrous disensc to remove the whole of the affected bone and 
amputate at the articulation above. In p~riosteal cantns the whole bone should always 
be remo\·ed. Amputation for mycloid and simple tumors are gt·nerally sul.'ccssf'11l; and a 
young- woman for whom I n.mputatcd the thigh for myeloicl disease, in U~Gl, was still well 
se\·enteen year,;; after the operation. 

If a tumor i1n·okc the shaft of a bone, or the extrt>rnity of i1s diaphysi~, but not the 
epiphysi~, an<l the growth appears to he local and probably .... implc, a11 att1•mpt should fir;;;t 
be made to deal with it locally, to scoop or to turn it out, the more se\"en: mca • ..,ure of 
excision or amputation being- alone had recourse to should the minor fail. In the ca ... c of 
the euchondromatous and fihrous tumors of bone, the minor mea,.;ure is usually sucl'es~f'ul. 
Jn fact, in the treatment of tumors of bone, whPn the clif;eas1· l'an be remo\·cd without 

~1 ~~~i\~~\~~0~1~;::~~e8~~~:1i1~f ~~ ~~!~~::\!~~i"1:~rtl~~e:~~~;0~!~~1c!11~~~~clc:~s~s11~~(~fi·ffu!;~11;:.~:!,~~:~~ ~~ 
for such as inrnlve the <lrticular ends of the bonc>s, and, conscqncntly, the joint. 8ome 
intere~ting cases illustrating the mhantage of excising portion:;; of' th<:' long bone:;; when 
the seat of myPloi<l and other tumors, haYe bee11 reco rded by l\lcss rs. Lucas and l\Iorr is, 
in t.he tenth ,·ol. of the• Clinical Society's Transactions.' 

Pulsatile tumors of bone are cancerous, as a rule, thou~h they may be aneuris
rnnl. Cancerou~ tumoro of the :;kull are frequently pulsatile, and in one wcll-markccl cn.:-:c 
I had under care i-ome time ago, in which the fro111al bone wa!': the seat of' the dioease, 
this pul~atilc condition wa<; its early ~ymptom, the swelling being: compam.tivcly unnoticed. 
All pubatile bone tumors ha\'C' an in1crstitial origin and cxpanrl the bone, the new g-rowth 
receiling its impubc from the large arteries that supply it. Gray(' .:\Ied.-Chir. Trans.,' 
rnl. xxxix) ha:o. n·cordt'd an example of pulsating mydoid. True cases of (JSfeo-anmrism 
are rnrc. )Ir. lli<·ker:steth, of Liverpool, has recorded such a C:t!'C 1 and I had the plea:;ure 
of examining it carefully with )Ir. W". Adams, and rcportin~ upon it to the Patholo~ical 
Society, ml. xix. IL was, undoubt('(lly, a genuine case of this disease invol\'ing the tibia. 
)Ir . . Mapolher (' Dul1lin l\fod.-Trans.,' 1863) has recorded another. These cases are 
made up of expanded bone from aneurismal dilatation of tile Ye:;sels of 1he bone. 
TnEA'DIENT .-Pul~atilc cancerous tumor:; of bone, like the non-pulsatile, ought to be 

treated by amputation; true osteo-aneurisms, of a limited si;o;e, when they can be made 
out, by local extirpation or by dest roying tlu:m by merms of the actual or gah·anic cautery, 
and when very cxtensi,·e, by amputai ion. Dr. l\fapothrr cured his by the actual caulery, 
and Mr. IlickerstC'th by ~rn1putation. 

Cysts in bone arc occasionally met with, and may be serons, ~ang11ineo11~. or hyc1atic1. 
The two former are most commonly met with in the jaw8, and in Chapter Xlll, attention 
has been directed to them. \Vhether they e\·er occur in the Jong bones is an open ques
tion, though in 1870 I trephincd the enormously enlargecl and expanded shaf1 of the tibia 
of a man, a>t. 30, for gmdually progres"i,-e disease of fifteen years' :;landing; the bone 
having been the seat of a lixcd pain in its Cl'lltre. I did so under the impres~ion that the 
case was one of ab~ccss, but having perforattcl a dense shell of bone, an inch thick, I came 
upon a cavity the size of nn egg, which contained no pus though it was lined with the 
soft veh·ety material mamlly met with in ab!:'ce,..~, and what escaped from it was not to he 
distinguished from the blood that flowt•d during the operation. The opemtion was quite 
successful, and a rapid cure ensued. I believe this case to ha,·e been one of cyst in tbe 
Lonr. 

Hydatids nre found in bone, and in Guy's !\Iuseum there is the hea<l of a tibia con
taining a cyst or echinococcns which holds many smaller cy.;;ts within it; al.;;;,o another 
specimen illustrating the exi~tence of hydatids in the vcrtcbr::e. 1 n 1 H69 I treated with 
Dr. Freund, a case in which a larg<' bydatid escaped from the expanded conclyle of the 
humerus after a puncture in front of the joint. The hyclaticl had clearly made its way 
fr?m .tl~c bone into the elbow-joint, and tbi:ough this externally; a good recovery with a 
strff JOrnt ensued . 
. ~ypertrophy, and .. atroph.Y of bone iire pathological r<'alitics, although during 

hfe it. may be a dLlh.cu!t 1t not. an 1mposi:;ible la<;k to recognize such conditions. Uyper
troph1es nnd chronic rnflammatory changes are consequently of'tl·n mi~taken the one fo1· 
the other, although in the former the enlargement is gradual and painless, and, in the 
latter, a~f:ocinted with local pain and other C\'idence of inflammation. Jn some cases the 
bone is enlarged and its canccllous structure expanded (porous hyperostosis); in another 
it is rnla.rgrcl, but at the ~ame time more den<;e (sclerotic hyp<>ro~tosis). These changes 
are IJp.::t ~een in the cah•aria.(Fig. 600). Jn prep. JOGHU in Guy':; :\Ju;:cum. the bone i:-i at 
least double its 11ormal thickness. In rare ca,-es, the hypertrophy is clearly due to in-
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crease of function, as shown in another preparation in Guy's Museum, 100015, taken from 
a man who wa~ a paralytic, an<l who had used his arms for progression, here the bones of 
the upper extremity are larger than those of the 
lower. In the mnjority of Cllses, however, the hy- Fig. 600. 
pcrtrophy is inflammatory. and even in the case A~' 
which l\lr. P. Hewett mentioned in his well-known trop'!Y. ... · . . .. ~, .... . 
'College Lecture~,' where the man's skull increai;:ed · . ., 

~~~:~,~~l~R:r.:~~::~::~~:~'.ea:i!~ ~f ~::
1

),:~:~~~,~~s~ ·•· . ':·jr<o'c-.·~ ;-; . :~.·.\ • 
This a.ffection is pathologically interesting, though ./' ···· <t • j •, h?\. l , •· \' 

surµ;ically nothing can be done for it. · .~ \ , ' / 
Atrophy is most commonly met with in the /f'/prl'/ropli!J 

~l~~:'~s' :! i~lo~~~a:~,:~~ l~~~Jec~~t~\l~~e~~l~~~c~ :~11;0 n1~~~~ llypertropl~·eapn.d11~~:~~: ~~fu~~:!~ne From 

been the subjects of joint disease; in the bones of 
the nged, nnd in those thn.t have been injured. The bone may become a mere shell , its 
caneellous tissue being expanded, and its cells filled with a fatty matter. 
"~ hen atrophy follows injury, Curling':) sugge:stion (' Med.-Chir. Trans.,' vol. xx) that 

the causes may be fountl in injury to the medullary artery is probably right. This probably 
happened in the cw•e of a man who came to me with an ununited fracture of the humerus, 
in whom I found the bone on exposing its ends for operation to be a mere shell and not 
half its normal thickness. It, however, cannot be the only explanation, as Norris has 
recorded ( 1 American Journ. of i\Ied. Sci.,' 18-!2) a remarkable ca~e, in which after a 
double fracture of the humerus about its centre, the whole bone disappeared, the forearm 
sub:;cquenliy swinging as a thong, while 1he arm became shortenl!d six inches; the bone 
disappeared" by the gradual action of the absorbents." 

In these cases, spontaneous fracture or fracture from slight muscular action is very 
prone to occur. 

These cases of hypertrophy or atrophy must not be confused with the elongation of the 
shaft of a bone which is due to inflammation, or to the shortening of a bone from arrest 
of its growth following disease or the removal of the slrnf1 , or to some injury to the ep i
physial cartilage that connects the shaft whh the epiphysis; for it cannot be too strongly 
impress<>cl upon the student's mind that any disease or injury which interferes in any way 
with the nutrition of the epiphysial cartilage through which tl1e long bones mainly grow, 
will be followed by arrest of the bone's growth, and consequen tly, by the shortening of 

· the limb; that is, when the disease or accident occurs in early life during the period of 
growth. I have before me the notea of severnl cai::e:5 where this result ensued. Jn one in 
adult lite, the tibia was an inch shorter than its follow after the rcmo\·al of a necrosecl 
shaft in childhood (vide .F ig. 583); in another, nearly the snme amount of shortening fol 
lowed an injury to the superior epiphysial line of the tibia; and in a third, the ~nme result 
followed after a displacement of the lower epiphysis. Jn all these cases, the fibula was 
cuncd outwanls, the shaft of the bone bent, and the outer malleolus much lower than the 
inner, the bone having grown as the others. ln one case, the head of the fibula was par
tially displaced outwards. 

Mollities ossium, or osteo-malacia is a rare affection, ancl its cause wrapped 

i~ ~~~~\111;l)~·isc!~-~~el~u;;~r:1~g~:':.~~ ~?~~t 3~;s c~o~ i~r~~~1n~~e t.I:~, nl~~:~~o~:;c;,1~d ~~ :~~:~; 
attacks subjects who, from some cause or other, have been subjected to prolonged depress
in" influences, more particularly upon the nervous system. 

J,,Iy colleague, Mr. Durham, in an able pap<>r on tl~e subject (' ~uy's ~cp.,' 186-l). 
writes" that mollities ossium is to be rcgardeJ. as a particular expression, ns 1t were, of a 
general morbid condition of the i;ystem, rather than as a special disease of the bo~1~s thl'm-

:~~~~!J'~e~'.~~ 1bic!~~~,f~u~:f~~ ~~~hb~i~il~~~s, c~~.u~·~tt~1s ~~c t~\~,;~~~i~<l~~:-~:h~~)~~=s ~J:~~ 1~!~~h i11~ 
the aged or demeuted. 

~:~~~:E~~E~~~~f $~f~~~i¥;~:~1~~[~~ 
sometimes intermitting, at other times unceasing. In thP- maJOnty of cases the pam 
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appears to have been first felt in the lower half of the spine, the pelvis, nnd loin"; but in 
some it commenced in the feet, knees, or other parts of the low<·r extremities; the pains 
are often looked upon as rheumatic. Associated with the pain there hM always been 
noticed, on the part of the patient, at a Yery early period of the malady, a feeling of 
general Jao:;situde and disinclination to do anything. This fet:ling ha.s increased more or 
less uniformly until it has ended in actual inability to make any exertion whatever, and 
with the early local changes are associated an uncertain, feeble gait, and continual fear of 
foiling." 

Symptoms that are more or less directly associated with the softening and ahsorptioa 
of the bones are the next to appear, such as diminution of stature, deformity of the s11ine 
or pelvis, some cun·ature or fracture of one or other of the long bones, and, as time pro
gres.:;es, these indications multiply, flexibility, conjoined with fragility, being the distin
guishing character of the bones in this disease. 

The mine almost always contains a considerable excess of lime salts. The disease is 
rarely attended with any general or local symptoms of inflammation. The changes 
obsc.-ved in the bones al"e carefully describf"d by Durham. Increased vasr.ularity appears 
to be an early symptom, the large groo,·es seen in the cranial bones being very striking; 
next, the bony matter is seen to be more opaque and less uniform than natural; sometimtis 
it is irregularly granular, "as if some disunion must ha,•e taken place between the com
ponent elements of the bony matter .. , 

The lamination of the bones next becomes less distinct; the laminro of the HaYersian 
system appear more or less fused together; 1he bone-corpuscles become wider, although 
not with cerlainty more numerous. At a later date the earthy matter becomes absorbed; 
the lla.,·ersian canals become surrounded by a transparent ring of animal matter ; which 
rings then become disintegrated and absorbed. By this process the Ihwersian system 
becomes destroyed, the bone a'isuming a hollowed-out, porous, or somewhat sponge-like 
appenrance. The contrast between the healthy and diseas.ecl bone is well seen in Figs. 
GO!, GOIA. 

F10. 601. Fm. 601A.. 

Sec1\onot normal occipital bone. Sectlon111fectedwlthmolllties. 
Durham, •Ouy'~ Rep.,' 1661. 

The same changes occur in the cancellated as in the compact tissue. In the more 
n1h-anced stage, the bone disintegrates rapidly; debris of tissue, su<'h as the remains of 
l1loodnssels, shreds of membrane, fat and oil-globules, with 11 marrow-cells," fill up the 
large spaces. 

C'ltemically, the inorganic constituents are greatly diminished and chemical disunion 
a~d physical disunion coexist, the earthy matter bein~ more readily dissolved out of the 
th easP<l than out of normal bone. "In healthy bone," writes Durham. "the constituents 
are combined; in cfoeased bone they seem rather to be mixed. The animal constituents 
are likewise more fatty and less nitrogenized than in normal bone, the fat is more free. 
Jn the mineral constituents the proportion of the carbonate of lime to the phosphate is 
much diminished." 

The prognosis in tliese cases is always bad, although the possibility of a cure should 
not be doubted. Trousseau relates cacses in which a good result was obtained under the 
combine(l influence of re;i;t, warmth, good food, and cod-liver oil; the deformity, of course, 
n·maining. Lime snits ought not to be J?,"h·en in these cases, as they cannot be retained, 
and to give them, adds Durham, is only to thl'ow additional work upon the excreting 
organ~. 
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Rickets is n.n nff<'ction of early childhood, anc1 1 by Sir W. Jenner, is said to be the 
commone~l of the <linthetic affCctions among the London poor. 1L is, however, found in 
the families of the higher classe~, and it is essentially due t.o some mal-nutrition of the 
body, connected probably with bad feeding and the use of farinaceous in lieu of animal 
foo<l, the bone·~ <luring their period of growth expanding at their epiphy8h\l ends and brnd
ing in their shafts, nud being n~ry prone to incomplete or green-stick f'ractnre. " Dis
placement and obliquity of the epiphyses may ensue from sofrneRs and flexibility of the 
layer of bone uniting it to the cliaphysis, as is seen more c~pecially in the ribs; but a 
slighter degree of epiphysial obliquity is notieed in many of' the joints of 1he long bones, 
such a,-. the knee or ankle; the weight of the body is thus thrown unequally, so that one 
set of' ligaments has 10 bear more tractio11 than another. These Jigamt·nt~ then yield, and 
the join~s become loose, so that rachitic knock-knee (genu valg1wi) or bow-legs (gen11, 
vanmt) is formed." 

"From sustaining the weight of the body the femur bends forwards, tlw tibia usually 
forwn,rds and either inwards or outward:-, the greatest amount of yit>lrl ing being where 
the Lone is thinues.t 1~nd weakest. In many cases we find the os fomoris bent forwards, 
with anterior and outward curvatme of the tibia, knock-knee and flat-foot being coexistent 

~~,~~7n~~~\1~: ~;.<l;~-.'.~~:~ 1 ~lil1~,u~~1:~~~~i:s1~~; ~~~/~;:.i: s~~~~i~it? 1:11:~~c:~-~~l-~~1~~~,t~ ~:~1:1~~c~i~~~ 
of its outlet which are matters of' such gric,·ous moment to women at the period of par
turi1ion.'' the peh·i~ either retaining in adult life the small size and imperf'ccL de,·elopment 
of infancy, or becoming narrowe:d as to its cavity in on!! or other of its diameters. 

The clu:st also undergoes alli<>d changes, and l\Ir. Shaw Im~ well pointed out(• IIolmes's 
~ys1cm,' 'ol. iv) how "pigeon breast" is one of the eftt:c1s of 1he di~ea:oe; auno:-pheric 
pressure bending in 1he bones that have lo1't their elasticity am\ become softened, and 
causing a projection of the sternum and laternl tlatlt!ning of 1hc clw .. 1. 

Jn the spine, a general cun·ing of the "hole column is tile more usual deformity ; 
"lordosis," or anterior projection of' the lumbar Yt!rtt!brre, as a compensating cune, being 
found whtm peh·ic obliquity is present. 

In all ca~es of' rickets, Humphry has shown (' l\If'd.-Chir. Trans.,' 1862), that ddi
ciency of growth coexists with deformity, the lower limbs more thun the upper indicating 
this in their proximal segment. In severe cast>s, all the bones arc more or less deformed, 
the cranium-often large-presenting a quadrilateral a~pcc1, with t'\Utures widely open till 
a late period of life, or even subsequently re-opening, the bone t!itltcr remaining thin or 
subst:!quently thickening. The periosteum in these cases is also usually thickened both in . 
flat as well as in the long bone::.. 

The general symptoms of rickets are those of debility, muscular and general wcukne~s 
of the whole frume gnulually passing into that of rickets; rll'ntitiun is retnr<led, and tcc!h 
decay or drop out. Sir W. Jenner lays great stress upon profuse p~rspiraLion of the heat\ 
during the night, a tendency to kick off bedclothes, fetid stools, and g1:neral tenderness of 
surface, as constant symptoms of the early stage. 

Tomes and De :Morgan inform us that a rickety bone has the structural arrangement of 
normal bone without the earthy salts. Jenner (i :\led. Time,:,' 1860), however, describes 
an enlargement of the lacunre generally, the effusion of a re1l pulpy substance in the can
cellous tissue, and a thickening of the periosteum; while Gee (• S1. Bart. Hep.,11861:i), 
Dickinson (' :i\Ied.-Chir. Trans.,' 1852), and others, have pointed out how the viscera un-

deW~c~~~:ei~·~\1:uur~:~~~~~e:~;~:~~~~l~~7~:ki~ ~~~:~a~:,O~-: \~rt·~~t!~~~ ::~:~~:~=~cl and it i~ re· 
markable to what an extent the deformities are remediable under natural proces~es. thecun·ed 
or !Jent shafts of lxine recovering their natural shape on taking off downwnrd prc~sure and 
improving the general powers of the child. In rnorc sen·re t•n:;e~ wlit:!re the cun·.ature 
cannot be remedied, the bone consolidates nnd becomes strcngrlll'ned by Uuttre:-:~es of bPne 

~1111~nge~~~a~o;~~~:\~;· ~~~1\~;~"~~~~~~~1 ~:~ s~~t~::t~;~~~ ~L~ll;l i~n~~t~~~~~~~c~~:~e~~~e ,:: ~~ b~J~~~~rmed, 
T 1rnAnIENT.-The medical treutrnent of ril'kets should be conducted on reasonable 

~~:~:~::t:~~.~~; ~~~~~7,~'.~:~~:;,:i"~1~ri~~~~,~iE!.i,iiI~;':E\\;;:~ ~~~~~,~~:~~;~'.;f?~:~ ~i~,:f:~~:~~ 
und quinine, are nl,:o very valuable drugs. The bowcl:s should be c·trelully attended to, 
"hile all violent purgatiVt;>S ought to be avoided. . 

The surgical treatment in the enrly st:-ige~ is the prevt•ntion of deformit_y, and Ill the 
luter the remedying ot' it. By way of prevention, the child ~houhl be re~trmne<l from any 
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prolonged standing or sitting position, the horizontal posture shoulcl br ob~cn·ecl ns far ao; 
pos:sible, some little l'Xt:rcise hcing allowed and then rc~t, lhe two alternating according 
to the powers of tile palit•nt nnd the necessitics of the ca!Sc. As the general l1calth and 
powers impro,·e, more liLcrty may be allowed. ln spinal cases these oL~cn·ntions arc more 
especially binding, and in them moYable couches and spinal chairs arc of great service. 

"'here modern deformity exists, more particularly in the lower extremities, it is often 
interesting to obscnc liow, by the above means, the Lones recover their norm:\I shape, 
children "growing out" of their deformity as their health imprO\"CS, ns long as the sur
geon takes care it is not increased by neglect. 

In still worse l'Xarnplcs, and where exercise is essC'ntial :md intermittent rest will not 
be ob!'erved, .splints and instruments may be Lound to the lcgs. Two long side splints 
reaching to the ground, carefully bound toge1her and removed at night, are as good as any, 
or an iron splint with join1s at the knf'e and ankle. Some surgeons prefor an outer splint 
for knock knee, and au inner one for bow legs. 

""hen the curvalUre of the shafts of the leg bones is Yery great or acute, l\Ir. II . l\Iarsh 
has adopted tile plan of forcibly straightening the bo11es wlien the patie11ts are under 
chloroform. He thinks little of the ri!'=k of breaking the bone, knowing liow rickrty boues 
unite(' St. Barth. Hep.,' for 1870). Ile believes the plan more adapted for acute than 
chronic cases. In extreme cases, a wedge of bone may be removed from the ghaft. I 
did this in 1863 on the leg of a child between four and /h·e years of ag~i and l\Jr. Little 
has more recently perlOrmed the same operation with advantage. It should only be done 
in extreme int::tances of deformity, and when no hope of improvement Ly other means can 
be entertained. 

0STEITIS DEFOIL\IA:SS. 

This name hits been gi,·en by Sir James Paget to a remarkable di.-:ease which be has 
described in an ahle paper published in ,·ol. Ix of the 'Trans. of the Hoyal illedical and 
Chirurgical Society,' 18i7. I have recorded in the' Guy's Hospital Reports' for 1877 a 
good example of it . 

It begins, writes Paget, in middle age or later, is very slow in progre~s, may continue 
for many years without. influence on the general het\ltlt, and gi\"CS 110 other trouLle than 
th:it which is due lo the changes of shape, size, and direction of the diseased bon~ . 
Even whPn the skull is hugely tliickened, and all its bones exceedingly altered in struc~ 
ture, the mind remains unaffoct('d. 

The disease nffocts most frequently the long hones of the lower extremities and the Rkull, 
and is usually symmetrical. The bones enlarge aml soften, and those bearing weight yie ld 
and hecome unna.turally curved and misshapen, suggesting the proposed name "ostcitis 
deformans." 

The !:!pine, whether by yielding to th<' weight of the onrgrown skull or by change in 
its own structure~, may sink and seem to shorten, with greatly i11ercased dorsal and 

lumbar curYcs; the pel\"iS may become 
F10. 602. wide, and I he necks of the femora be· 

come nearly horizontal. But the limbs, 
however misshapen, remain 1'trong nnd 
fit to support the trunk. ( Vide Fig. 
602.) 

In its <'arlier pel'ioM, and sometimes 
through all it:s course, the disease is 
attenrled with pnini! in the affected 
bones, painR widely Yarious in seYcrity 
and \'arioul'ly d1·scribcd as rheumatic, 
gouty, or JJeuralgic, not e~pecially noc
turnal or periocli("nl. ]tis un:ittended 
with fever. No characteristic condi
tions of urine or foces have been 
found in it, nor is it associated with 
any constitutional disease, unless it be 
cancer. Three out of the four cases 
recorded have endeJ in connection 
with this affoction. 

The bones examined aftC'r death 
Drawing lall:en from Au1bor'1 cue, •Cuy"a Rep.,' tSi7. show the COllSequeuces of an inflam-
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nrntion affi·ctinp:, in the skull, the whole thi<'knr~.:;; in the long bone~ chiefly the compact 
stru<'turc ot' their wall~, nrul not only the walb of thcil' ~haf'ts, but in a very characterislic 
mannn tho,;(' of' tlwir articular surface ... 

~:.~;~;'.~;~~f ~:Ei:;;~\5,t~f~i;t:,;~:~i[~;~~~i'.·i~::c·~~Z~~;i~~~i~:'.;~.'.~'~::1~,~I°,E
1

1~!I~1~~:i.!~ 
ye~'r;':>~~t;~,1-~;1·~~~:·~::~1~~il~:~·a~~\.:1~;1:~1~:~~e~11~~1~:i~~~:~ ~~1ctl111:a1l;~~;. ~~ '~'·~~~;~J1~\~t~~n~~:~f-
tivc hardrning, is unct!rtain." 

The di~c:L"e doe" not appnrently h:ne n11y t<hortening influence on lift·, for in Sir J. 

~~~~f~!~~r~~:~~ 1i \ 1 ~~·~~~ l~,x~~~c~yf~~>:~~~~ ~:t ~~~~~s~ 1 ~::.\, i ~Ii~:~~~;:.~~ t::~0~11t:~,'.!n 1;~~L 1~i.xty-th1·ee, 
I ul.;0 1 in l\fay, 1877, s~1w a sccoml example or this atfoction in tlie person of a married 

lady, a:-t. ;;-1, who, although in the enjoyment of excellent hc:Llth 1 W<L'i quite um~ble to walk 
without cruttltl'8, on account of the weight antl wcak1H.'RS of lwr leg:'. The disease had 
been gradunlly corning on for six years, and the pains in !ht' lhiglis had giYen her great 
!rouble. 'Vhen J 8:tw her she came into my room on crutchc~ and sat do>,·n with the 
arched l;ack so peculiar to this affCction, her thigh boues wen' enonnou"IY thickened and 
iJ(.'nt, the n<'cks of the fcmora were horizontal , a..; pro,·cd by the tC1'1 line of' the ilio-femoral 
triangk (F'ig .. jOfi), and the knees were far apal't from the howing of the h.•gs. The bones 
of the upper extremity wt·re also rlPady enlarged. I co11ltl not make out that the cranial 
bones were i1wolnd. The lady informed me tlrnt she wnr; al J('a_,;;t an inch shorter this 
yt•ar than ~he was last, the chnngt.'s in the nceks or the fomom would, howe,·cr, account 
for tlii~ fact. 

She Imel had two si~ter.!\ 1 one died from cancer of the brea<;;t 1 while the second was an 
imbecile and Imel died in an a"ylum. 

The ca~e well supports the ob:<errntiom; that have been made. 
Sir .J. Pagt'l n•gards 1he cli:;:.ea!<.e as inttammntory, Dr. Goodh:~rl brings forward another 

h_rpothe:o.i<;, Ile •lO(':S not think tl1e term intlammatory can b~ con~iderecl ns properly 
de,.;cripti\'C of this dist'nsc, partly becau,:;e to gin, H inflammatio11' 1 "0 wide a meaning as 
would embrace a general hypertrophy of all the bone::. a" om· of its result,:; would be to 
dqniv~ tl1e term of all s ignificanCl'; and also becau:;c it is sti ll kss applicable to other 
rli:-<t':l"es nllit•d to the one in que:'ition. 

Dr. Goodhart considers that hyperostosi:;:. is c::;senti:dly n new g rowth , or as he expresses 
it. a genemlizecl bone tumor, and mlduct:s in suppol't of tlii"' view :-lst. The clinical his
tory of the di:sE:a"e; it s coexistence with otherwise goo1l hmlth; the absence of pain, its 
ir1trnc1ability under treatment; it :; frequent association towards its close with some other 
form ol' malignant tumor. 2dly. It s pPcnli:ir parallelism with molluscum fibrosum and a 
form of elephautia:'is, which is a corre,:poncling disease in the ,.;ubcut:\lleous or ti bro- cellular 
connccti,·c-tis~uf', to ~hio in bone connective tissue. Thnc i" cer1ainly a good deal to be 
!'laid in f'arnr of this view, and though Sir .fames Paget doe~ not see his way to adopting 
it n~ the more probable, J am, on a re\'iew of the wholl' suhjc<'t, and unfettered by any 

pa~i~l!~~a~~1~e~ittl;:~;~;:s ~~ Ti~v~\~::~ i~~ f~~~:~~t 1~1~':,i;:~c~,·~::• t;:~v l~~~~.;~~:~f this affection . 

CH.APTER XXXIV. 

ON OI:NSIIOT INJURIES. 
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diff'crs from that produced imlirectly by the !lcattering of !-ilon<•.i or any other hard suiJ
~tancc caused by cannon shot or shell. Gllnsltot cont11sio11s of ti,.~ucs 1 although apparently 
trivial, are, as in ci\'il lifo, often associated with scvcl'f• dt·ep-"eatcd injuries; and ~upcr
ticial woumb-, appt1rcnrly unimportnn1 1 are ofll'n atlt·ndcd with or followed by seriou,. 
tlCci<lent::i. Gunshot wounds are always of the co1tl11s"'l cl:1 ... ~, tho5c of rivil life, howc\·er 
:;cvcrc, arc rart'l_r, if C\'Cl'1 attended with that compl1·t(• attrition und displacement, and 
even total removal of :-uL~1ance, which are ~o c:on,tantly chamcll'ri,.tic of wounds pro
duced IJy gun<::hot~, particularly in tl10.:;e of rccl·nt timc,.. C:un ... Jiot wound-., moreonr, 
are abo prone to be complicatcJ by lhc intro<luc1ion into tlw wound of ~ome foreign body, 
such as some portion of ilie soldier's dress pre:-;~etl i1110 the wound, or iwme part of the 
wadding, shot, or sht:ll itself. 

It should al~o lie known that "substances of very low <legn·cs of density, such as plugs 
of tallow, light wood, cork, wads of paper, ant.I other~. will :;1·ne to inflict penetrating 
wounds in the softer ~t1·ucn11·es of the body, ha\·ing all tl1e characters of wounds inflicted 
by de11scr projectiles~ if sufficieut velocity be impressed upon them. But the nt?cessary 
force to accornpli.:;h this re::.ult can only be executed within very limited distances." 
(Longmore.) 

"'The ext~rnal cfo;tingu ishing signs of penetrating gun!Shot wounds are generally mani
fest enough . The gentral dimensions of tlie openi11g made by tl1e :;hot sufficiently show 
whether it has been made by a small-al'm bullet, a Ja .. ge grape .;hot, or a still larger gun
shot; it::; ioihape, whcthl•r it has been ma<le by a round projt•ctile1 by a fragment of a shell, 
or an irregular !'plinter of some sc<'ondary mi~"ilc, wbilt> the a~pect and condition of the 
lips of the wound and of the :struclurt.•s imme<liatcly -,urromHling it, sufficic11tly mark it as 
not lJeiug one inttictc1l by a stabbing or cutting in:;trnmcnt." 

Gun~hot wounds ditlt!r con:;i<lerably in appearance, tbl!se Jifferences depending upon 
tht.> form;;: of the mis~ill!::i cau~ing the injury. and tht:ir .. peed, a,; well as the part of the 
liody :-truck, and the po~ition of the patient rt-lative to the projectile at the time of' injury. 
"'lien part of the Uody is carried away by a gunshot at Jidl speed, the surface of ~epara
tion will prt-:w11L a le\'d yet contu::ie<l and almost pulpilic<l a;;:pcct. When the speed is less 
rapid, the soft parts where the ;;:eparation has taken place will be more lacerated and the 
Lone co111minuted; aud when tile speed 1's spent, or oliliquc in direction, the injured parts 
will either be crushed more or le~:'i dt•eply, or wilh litllc or no evidence of external injury 
the deeper part!< may be irreparably disorganized. 

Agai11, bullets w h en at full speed perforate or pent:'trate, but when at lc;.;sened 
:'iJl<:NI tl1cy crush and lacerate. Wlit:n a gun i:-i disclinrgetl near the bodg, the parts 
around the wound of entrance will b<: blackened, aml liurucd, whilL• the wound of entrance 
appt:ars as if punched out. "rhen the <liscliargc of' Liu! musket takc:S place a few inclies 
frum t!te boclg, the injured tissues will be more or 1t_.,..,.. "COrchecl, bla('ken1 d 1 and studded 
with grains of unexploded powder, and the wound or l'!Hrnnce lurgc, rnggcd, and exca
Yatt>d . 

W ounds from bullets not at full speed, and fired at a distance of two or three 
hundred yard:-i, will present an opt:ning the ;.;1.1.e of the projl:'ctile, or po.;sibly smaller, cir
cular in ~hap(', with :serrated (inn~rtetl), ll!ltlermined, )jttckeret.l, and ttahby edges; al 
timl'S, hO\\'C\-cr, a flap of skin is fouud at the Op<Ani11g. 

The margin of the opening will appear as if co11tu,..1•d 1 the e,·idences of brui!==.ing fatling 
a.way into the :surrounding tissues. 

When the speed of the bullet is m1tclt diminished, no skin may be canie<l away-the 
dimini .. hed speed of lhc mis::.ile simply stretching an<l tearing <tSlmdcr tlrn tie-:0;ues to allow 
of entrance. 

\\'hun wadding or other foreign substance ha~ becn carried into the wound of entrance, 
this will of necc:-sity be mol'c lacerated, an<l appear larl-{t'l' than it woultl otherwise be; 
a11<l the same couditions may be found to exisL when a l.mll enlt!rs the body where bone is 
ouly conred with thin integument. 

Jn modern warfare where the ritic bullets are of n. rylindro-conoidal form (Fig. 603) 1 
soft parts are more readily penetrntecl and bones more gc1wrnlly split or splintered than 
was found, of old, from the impact of round balls. In the hLte Franco-German war these 
points were guuerally obst:r\'cd, and nlthough the Prn;;..i.ian and llarnrian balls were Mid 
to be lal'gtir thuu those of the Frt:nch, the wounch. produced by all Wl're very mud1 alike; 
if anything, lwwenr, the wound from the needle-gun pro1luced the widt'r tract and larger 
opening. 

J 1Hlel!d, in the 11 ~cton wounds," or wounds penetrating the soft parts alone, of all these 
balls it was ofttm t.litllcult to make out the wound of entrance from the wound of exit. 
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""hen t1H'Y ll'n\"Cr:->ed th<' l"Oft parts alone, they oftrn ran ~o rlNmly through them, that 

~;1~·~r~1 il~~i1o~~ 1 ~;~ 1 ~~~~ 0~~it0~!~,~::(!1::::: 1 ir1~):!~ :~~l~e1~~·:,~:~'\,~ll ~:1.c..;i·B1i1~1~·:~~;~n a:~:l~~s ~~~;i ::.~u ~: i: 
wi1h "'plit-like exits wne rem:1l'kuble for the amount of ~uppuratio11 that fol:owed. "rh ·n 

FIG. 603. 

Chassc/wl 

En.:li~h 1111d foreign bnllet111 now empl iyetl, or 1utural 1<he. 

bones wer<• <;I ruck, no matter what the form of ball, the injury \\'Wi alike; there wa;;; com
minution, nrtical ~plintering 1 and at times almo,.;t pulverization;;;. ln1le1•cl, in ci,·il lite 
there is nothing like the splin1ering and eomminution of bones ..;een in wounds from rifle 
build'. 

The amount of nlteration in form which the projectile5 a1:s11me nftf'r s1riking a bone is 
~~~-)~~;·i1~arkablc-<:ome being complc1ely flattened, othl"rS Rtrang:t·ly contorted, while m:my 

Dr. Kne~tcr, of the Angnsta Hospital, Berlin, howen•r, ha<: pro,·ecl by experiment 
(1871) that the amount of injury the bones all'l soft part~ su,.1ain in a gun;;;hot wounrl 
dl'pcnds much upon tllP sof111e::.s or hardnc..;s of tltP hullPt-a hard one going through a 
part nnd leaviug a" seton wound," whe re i\ soft one wouhl prorluce frightful destruction 
of' tis.:Suc. H e explains tliis fr~ct by the lead of the ~oft<.•r h11llNs becoming hented by 
<'Olli~ i on with bone and hrokcn up (not melted) . The ~Iartini- l l1•11ry bullet is n hard one 
and made of twelve part!' hard lead, and one tin. The Clia~~t·pOt and the others are all 
made of soft lead, and con~t.·quently break up and flatten out again.;;t bone, thereby causing 
larg-e apl'rtures of exit and great laceration of tis1'11e. 

When the head of a bone is struck it is probably eomminutp.l, lVhen bones are not 
broken but only hl'uised, acu1e perio:otitis and endo::ti1is are very eommon, the eoncm:sion 
of the bone bPing genernlly :'O <;C\'ere as to excite acute nction. 

" 'i1h the rifle-ball tlie courf:.e i~ more frequently dirf'ct than with that from the old 
<:mooth-borc<l rnu.:<ket. Tortuous course;;; are C\'Cll now ml't with, but lt.•ss frequently, the 
weight of the ball and the extrt'llle \'elocity with which it flies pro1lucing a more direct 
route. It penctrat('s the <:oft tissues inn. direct line, :uul wh<•n it strike<: bone either run11 

~ :~;:~t~f.'; ~1~~~1~1 i~~~1··~):111J:r:11::~~,,~g:1~t ~,: ~e s~e~·{;·,dfse~,·i<l!~ yw;<~~1~~~;,'11 g.~~~~:~ ~,';:~;~~~t t~';~mi~~ 
it usually is not difllculL to reconcile the apparent irrer.n11arity in the course the projf'ctile 

~~:r!~;k~1'.:. i~a1:~~1 ~~1 ~~it~~~ ... ~.~ldpi~·~i:,~7i~~ i,~ 1:~~11~~h t~il~P e1:~1\~?;i1~1~1t1:01\1.~ tl~l~~t~tl~r;Zn li~~~:s 1~a~: 

i~if !~f i!§~:~%?~~J;!f i~7~!i'.t;~~J::~~i::~~?~rf £4.~I:~r1:'S 
them<:d,·es. 

~R~I~.;~:~~~;~~~~j~;~~I1~1;;~0i.~?~F:\~~~~:¥~ 
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part" \\ ithout i:ti,-ing rise to suppuration, although in bones they mny do so. Such cases 
~hould not, liow<'H'r, induce thr surgeon to lca,·c them alone wlu.·n tht·y can be rcmo,cd; 
thc,'t- ... 1io11ld always IJe extracted if pos:;ible, unlc~>1 they ha,·c pe1wtmlt'd any of the gn.•at 
ca,iti(·s of the body. Billroth speaks ,·ery ::;trongly on this point. In all blind wound 
tr:.H·k,., of th<' t>::..trcmitie:-, the finger should be plL-"'.::it!<l into the wound an1l the foreign Lo<ly 
lookt·1l for, tlH· cxte1·nal wound Oeing enlargcd wlien nccth•d for thi!' purpo:0c; and in non
pem·tratf1tg wouml'I of tl1c head, chi::;:t, abdomen, and J1l'h·i~, the :;;:une pra<:tice may be 
oL."-<·rH•1l. The remond of the ball a:; the cause of irritation has not only a beneficial 
influl'nce on the body of the patient, but it has an equally bcn<"ficial influcnre upon the 
mind; for as long as the bnll remains lost in the ti~-'.'iues, the soldier naturally regards it 
as n sel'ioul'\ impediment to his reCO\'l'ry, and there is no eflht equal to that caused by its 
renH1Yal. Billroth has found much assistance from l\Clato11's sound in doubtful cases, but, 
as a rule, he says that projectiles that cannot be renche<l Ly the fingers ca.n rarely be 
ex11·act1.:d, the bul!ct forcep~, e\'Cll the American, being of small \'alue. 

"·Ja:n a part of Ll1c l;ody is carried away Uy a cannon ball at /111! speed, tile stump wil l 
pn:sent a len:.'1 f.:urfacc of' contused and almost pulpified tissues. The mnsclcs and integu
nu.:nt will not have retracted; the extremity of tlie broken bone will prob:.1bly stand out, 
small fragments of bone being scattered over the surface of' the wound. 

"·hen the :'amc result follows the contact of a cwmon ball, tlieforce oftvhich is par
tially n1Je11ded, tlirn:; will be e\•idcncc of more drag~iug and laceration of the soft part:--, 
more irn·gularity of the wound, more hanging of thl' m11l'clc~, greater comminution of the 
bone, and gn·ater injury to the soft part.s above the seat of separation, and probably 
grt'al<'I' i;;plintcring of the bone upwards. 

"'lien the force of' the cannon ball is still less or spent, there may be no separation of 
impaired part:--, but a general conm$iOn, cru:-;hing, or clii;;orfrnnization . In some casC's 
"·here the force is oblique, there may be no external C\'idencc of injury, this want of 
l'Xkrnal eYidc·ncc being too commonly a!'sociatecl with hroken bones or !:lC\'Crc in1ernal 
laceration of ,·iscera or soft parts. Such cases were formerly set down as due to •· wind 
contu,..ion~," or, the" brush of' a shot," but are now believed to b1• caused by contusions 
of nearly spent cannon IJalls, or glancing blows from some projectile. 

Sliell woimd~, as:\ rule, produce sen:1·e lnceration of soft p:.ir1::., and though Lhey may 
)l{'11t:1rate tissues, yt.'t they \e1·y rarely pa~s Llirougli them. 

'l'l1e wounds produced by rifle-ball:; at Jiill speed at the point of entrance are oftt.:n 
small, circular, l'lean cut, and. iuverted edges; but at the point of' exit large, irregular, 
and witli e\·ertetl (•dp;es . 

. A.., thl· di~tance from the weapon increa~es and the velocity of' the ball dimini:'IH.~$. so 
the wound ot' entrance becomes less circular and rc·gular, larger and morP conrnsctl; the 
\\'011ml .. sometime~ consisting of three triangular 11:.tp:l-1 which 011 being lif'tc<l up can be 
m:ule to meet at tlit·ir apice:; in the centre of the opening."-Lullf/lll'Jrl', 

When the hall ha,; pa:-:~c<l through the part the wouml of exit will probably be larger 
than tht.• projectile, more irregular, torn, and C\'Cr1ed than that of t•ntr:tnce, the subcuta
neoti-. fa.L projPcting. At time~, howevt>r. with the cylindro-ronuidal lwlll'L di~'-·harged at 
full "Pt.·cd, tlu.:re j..., little dili4·rence bctwe<>n the two \\'Otrnd... . In the patient's clothing, 
whPn the wound of entrance is punctured, that of exit will be lact.•ratetl. 

The }Jftin tau~e1l by a gnn,;hot wound depends upon the j>:\l'f:-i that are injured. Jn a 
gt•neral way it is not !'l'H!l'e, and whC'n so, is cvanel'cent; wrilC'l'ti 1cll U:', that it is o'"ten 
described lik1· 1he ..;udden stroke of' a cane, or the :'hock of a. hea,·y blow . Sometimes 
1-lOldicr . ..; arc unaware of' their wom11.1s. "'hen the trunks of ncnc~ arc pu.:;hccl a.side and 
injnrt>d. inlt•usc pain mny be folt, LuL not loc:\lly. Lon):!;morc l'ebtes the C:\'iC of an otllcer, 

:'~~~;cf<~·~::1 I~:~~ ~~::~;:~:~~~=111 1 ~,~~:~h~·i~;~t n~~11 l~'l'.:s t~i~~:~;; 1~~~~ 01~~~::\1~~;:~~:1io;;r~~a~l;~l\,~j~1~~:~ri 
~J~t1i1:1e i~1~:~1~s~:1~·;;J~~df ~1~ ~;·~~~:~~!.~~~~ t~f' o:~ ~~e~~~~·b~: :~~-~ ~fia~1i ';;:~~ ~\~~.:1~ rl<:~~c~'.·ror. ~lore 

Shock.-" w·h<:n a large bone is suddenly shatte red, a ci~\'ity pcnctrntecl, an impor
tant \'iscus wound1.:d, 01· a limb rarricd away by a round :o.hot, the mo~t prominent symp
tom is the genernl ptrtllrb:\tion and alarm which in most cast's instantaneously i;;nper\"C"llC 
on the injury. This is generally described as the 'shock' of' th{~ gunshot wounrl. The 
I atil'11t trembles and totters, is pale, complains of being faint, perhap~ ,·omit~. His fea
tun .. ·:s t'Xpn•ss extn•m(• anxiety and distress. This emotion is in great measure instinctin·, 
anti o;etm~ to b1· sympathy of the whole frame with the part subjected to serious injury, 
exprt'J":"'cd through the nervous system. This shock is more or lc$S pcr~iswnt, accoriliu:?: 
to t.:ircumsl:rncc:-;. E:-..amplt:s H't:lll to show that it nrny occ:i...,ionally be O\"Crpowcred 
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~!:~;~~~~~~;1:~~:1111 \1~1~i~;~~, ~:1~·:i;~,i~11.~~1i~~11r~~ ~~~\~;:~1~ 1~,:~l~~r~~~~1 ~nj~~~~ .. ~ ,~~~t~~~.kii~~~.~~~ 
may lead to :-;imil:\r ,:ymptoms of :.hock, although the wound i;; of' a \('.;.;:. .;.eriow1 nature. A 
:"oldit•r, ha,·in~ hi~ thoughts carried away from him_-;f•lf', his whole frame !'timulatcd to the 

i::.11~~;~s 111~:~11:~.1~ 1~~:l:·,~~f<~~ri1~ t ~~~~c~~1~l ;o;~t~~:ii~~{ ;~e::11~:.=~~~I o~ 1~~1;:~,~::~L111 ~~.: n~~~l:c a~1~: 1 ~f· ;:~ 1~~ 
~c·izl'il with tlouUt whether his wound is mortal, dcprCs:iion ns low ns his excih.·ment wns 

~1 :~!:,1t:~i~11'.:'L:~:~~'. 1 ~~~~:i' 1~1 {~1\1~:~cc~,!~i:~te d~/?1~~:~i1~:~ ~:~:I '~l,\;e ri 111 )(~!~~~,~'~;' :::~~;·;:1i1~~~ic~~ iii.~~; 
;~~; !11 t~; <;:~) i: :~ ~· f ~11~ ~~~~~~:~~~; 1 ~~ ~· ,',~~~ t -~~'~ ~ ~:;l p:~~;~ r~~·~: 1·l ·t~~11~~1~~·~~~·l~tui: 1·~~ ~:~ :;: !1:·:.11:1:;1~ :: \. ~':.~ 
injllt'_\'; on 1hc other, llll'll whoi;e wounds arc slight in proporlion, arc quite O\'C'reome, and 
rcquin· to be Cat'ried." 

"At" a g<·ncral l'lli<', ILowevt>r, the graver 1hc injury, the gr<'alcr and more pertii.c:.tcnt is 
1he amount or' i"i l1ol·k.' A ritte bullPt which 5plits up~ long bone into many longitudinal 
fragmcnt!'I i11flict!'I a \'Cry much more serious injury 1han the or1li11ary fracture• tffCclrd by 
11ic ball from a s;mooth-Uorc rn11skcl 1 and the constitutiontd sho('k b<·ars lilcr pro1,01·1ion. 

~~·~i;·1\1~\L1(~;~~«\~~::r~~ ~~~~ ~::u~~t 1\ )~~ i\~J~11~~";:'~ 1~~it~·:~;i i: ;~s ~~c~~~~~i~ict(~1: ~·lr:~r ~: i~<~:l~~~~:~1~1t~f 
the lo."" of blood. "'hen a l1all ha" entered the body, though its cour:<c be not otlierwi-:.e 
indicatl·d, the conlinunnce of 1'hock is; a !=ufficient evidence thnt ::iOme organ e::-sential to 
life ha.;. lwen implimted in tl1e injury.''-longmore. 

Hemorrhage.-The amount of hemorrhage attendin~ a gun!" hot wound ,·arit.•,.; a1•<•or.J
ing to the Rizt• :rnd ~ituat.1011 of the wounded ,·p:o:~c>l!:l. "'l1l'll 1argt• \'(':<~ds :u-e i1noh·ed, 
death i,.; mpid. ancl "11<'11 l'asr~ do not come under the notic<• of thl' army !'urgeon. 

Ju the ca-.c;; that come into the surgeon's; hand,;\ in a general way thcrr has hl'cn :m 
nttowk of hemorrha~<· tlircctly after the injury, but little more; t>O""ibly ~omc oozing, but 
rar1·lv much. ma,· exi~t. 

"'hen a limb is shot off. there is r:irely more bleeding than wllt'n it has be<'n torn off 
hy machim•ry as ~een in civil lifo. Large ,.c,.scls, when torn or twisted, ,:;eJdom ble<'tl. 
Jn tlH''l' l'a"f'S thC' plu~~t·«l pul:"ating extremity of the larernted arli:ry will generally lie 
fournl projecting from t.hc wound. 

ln thC' wouncl cause1l by rijle-balls, ,·esscls e:;;(•apc in a mn.1T<•llo11" manner, tl1<' :.rreat 
rf'.;.iJi1•1H'Y of laq:?;e \'l'~~l·ls an1l the freedom with which tlwy ,.;Jip away u11dl'!' pre,.t-urc from 
their loo~e cellular eoune('lions, allowing a ball to pass alon~ or :ino:-,: llil·ir C'Olll'::iC with
out wounding tlH•m. At lime..- the Yes.o;:els may be so conlu:o;(·d :1.:1 10 lil'l'OlllC oli:.tru<:tl'd 
nrnl obliH1ratcd (fide Prep. at :Netley). Nr,·ethcle"'"'' a rifl<•-hall Ol'(':1 .. io11ally may direl'ily 

r~:~~i'.~;:,;~~::~~:~;:i~\~,~:~\o~~~~~,:~1s:~;:~:~~~[~~i~",::~~~~~1~i~a<\::~£:~;::::·::.:;.::,'.:'.,'.J'.::::~~::\~ .. ::~: 
rl'trartion linrl thu:; hc<'n prevented. 

Secondary hemorrhage is common in gunshot womHI!', and i,:; due prob:ihly, as a 

~r~~t:~f '.·i:~~,~~f~;~::i0t~:~~w~~~~;~d·::~I~~a~,:~\~!l:~::~:~:~f~·~~~::j;~:~~~:~;:~~~i:i~?l 
1;~i'i~1\A~'.iI:~~~\g~!;y;f ~~~i(~:::\i:f.:~rl~2},~~;~;.I;;,:,:~?·~; ~(~;·~:~Ij~~.\~;~:~'.:~i 

~!i!llf l!;illll~?~~~~~~~i.~f~;i 
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the hl1mo1-rhnge, antl not wa"'ting time b)· delay. lie !'iays 1hat out of tw<'nty-thrrf' ca,-<>i;; 
in whith ii(• applied;\ lig:n.turc to larp;e nr1erip_..; for l11•111orrhagt•, dt.•ath tooJ.. plm·c in ,.;pn:•n 
from hh•(•ding on the 10-cparation of tht' ligature, whrn 110 dot wa"' found in lliP ,.C,..,.C'J; in 
tweh·c from hemorrlingc and pyX!mia, of which no examination wa'i made, a.1111 !lcn.>n alone 
n:t.·on~rcd. 

Jn the latP Continental war Stromeyer a.nil Mac C'ormnc maintain that the re~ull of 
such operation~ was uniformly unfa,·or;\bk. Out of twdn• ca ... e..; which Stromeyer saw, 
only t\\'O recon•rcd. "I think," he ::i:l)'S, "we muo:t decide to amputate ot'terH'r in cn.;es 
of i:;.ccond;~ry h<.•morrha).!c.'' 

Po::;..;ibly a bNl<•r rr:-<ult might liaYe followed tnndon of the nrf('riri<, for, aftrr "UCh a 

;::~~1'.~.~e1;~''/~:·~i~111t·;-,~:;;~1:~~~ 1~~~ 1~r«;1;:~l:1'.;(;;~,1:~:·.~c i~o11~~~;;~g:t11~/~:~c~~~l:1~~·~:110:·11:1~~~1i·~~t:11;z~!~; 
procc~s through" hich hemorrhage nrny lake place; the iliromlms thflt. fol'mS in the ,·e~i<t>l~ 

:~'.i1 ~1:· : ~~~ ~~1~~1 ~!,~~;~~1~;~~~1~:c~1·:~,.~~ ~~a~,~~i~1~1~b:1~:;1 1:1.;:~fi:i1~:~~\:~i;~~1~:s b~~~~:~.c i ~~,~~11~:~i~:l~ 
liµ-nun·(·, liowcn·r, may possibly be of use in the:;e cn>:.(•s. 

T1n:A'n1ENT.-ln the front or the battle-field little mo1·t> rnn be dont' in tlie way of 
lrratllll'llt of gumd10I WOlln<l~ 111an the :ippJication of !<Olli(' provi~ionaJ dn·ssin~; .':'Olfl{' 
pre~~m·e or lo11rniq11ct to mTest hemorrhage wht•n the H·,.~el eannot bt• at unre secured; 
some ~plint or ot lwr rHailabll' r-upport to pren:nt extra injury hci11g iuflictl' I by mo\·cment 
to tl1t field lio . .;;pital. lh•forl' examini ng a wound, the dolli~ thfll con•r it sho11ld he care
fully looked to, and morl' particularly the garm('nt next thf' <.;.ki n, for " it occa:-:ionally 
happt•n.;; that a bull<'t will li:t\'l' ,:;111Hcil'llt force to penHratt• till' body to a limilt'll distance. 
at 1hc -.ame 1inw canying a portion of the woundl·<l man's "'liirl before it, whilf', owin,!? to 
lht' yid~ling nntnrf' of the material it fails to tear a pi('('(' out of it. The bullet will then 
lit•, :i .. it were, at the bottom of a pouch of the t<hirt lik P tlH' tinger in a ~Ion:-; anrl whf'n 
1\w .. Jiirt is taken out tl1P hnllt•t will be brought away with it." J.,ongr11orc, in his recent 
work 011 '" l!Unshot injurie,..," relates se,·ern l insl:mce" of tlw kind. 

At 1he field ho~pital the wound should be thoroughly anrl ('nrC'folly examined, nnd to 
do ,..o, the patie11t :--hould he placed, when prnctieahlc1 n" 1war as po,.silile in the po;;ition 
he occupied ,,Jieu lie rr·ct,i,·ed it. All foreign bodies nwq be t:tken :may . hle('(}ing nssl'i" 
ouµ:ht to be lig:uun•d or twi.:;tf'd; and, when 1wcesf<nry, 1ht:' wound ~liould be rnlargeil for 
the purpo~c . 1'.~o makc-sl1ift or 1u·es:-:ure or other tC'mporizin~ nwans should be cmployetl. 
" "hen great collap~e or "sliock" exists some gentle stimul:mt ma~· l1f' gi,·1,_•n. The true 
cundiLion of part::; is to he made out at once, and Ilic phn of tr<>afmrnt laid clown 1 soft 
part~ ht'ing adju~ted 1 operative interference decided upon wht•n neces~ary, and right 
ap1,li:inc:et< employed. 

By far the lw .. t instrumrnt to explore n. wound is tin• fingrr 1 and for this pmpOiOC thr 
exiernal ope11i11g through tlw fast·ia may alway:o be cnlarg('(L "Prohes s ltonlrl s<•ldom or 

;1i·1: 1~;~!:.P ~~~~1 l~t~~'.~' ;;;;)'. i~ ,~~~t~1~:li~~~Jti:~:::.:1t;11::.~~~t ('i:~·ntl~1; \.:·1:;~1~c~:::i~~ ~~~~~1tn~t :·r ~·~~~1/~ 
mat ion or affor<l iuformation ~o pn:ci::-c with regard to the lotlgml'nt of foreiµ-n bodi('S and 
thl'ir natm·(· a~ the ~urgt•on'~ fin~l'r c·:rn gi\·c. Tht• smgt'on ~hould not'' ithclraw the finger 
until 1he C'Ot11-se the projt•ctile has takt'n, the injury it ha-. do1H', the eomplil.'ations of the 
wound. ~uch :1.-; th(' pre~ence of foreign bodii>;;, and, in ~ul'h a ('a,.e, their kind and situa· 

~'.~;·;~· ';~~:~~~:!i:,;:_~~::~!i~1::~t::~~:~::~i;fr:~:~,:~:~;i::~,::.:,·~:\~:1~ 1!~" ~~;;:,~;;:i:::,:~~!~;~:!~~~~::~:i\~::,; 
in dctt·rmining the pro<'ce<lings to be afterwards adopted. Tiu• t•xplor:ttion is often a,.~isted 
l1r prt',;.,;ing the soft pnrts, es1wcially if the wo11n1l IJc in 0111· of the extremities, from an 

~~~~~~~:~· (;~~~~~t:.~~d ~oi'1''i;1·;~~;. t~~c ~::fi:·r ~;1<:;~~~i ~t,1;1e~ i ~~~~t~.1 ~~·11:~1~; !~~g~:~ n~i1~!;~~::nt~:c o1\\~~:~~ 

;~i!!i~1i~~l1!if i~ti\'.~~!~1i~~~i 
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Fio. 604. 

~Ctuxlel'Sfi11/lrt.£'r"tm&11r. 

e>:--~....;.A~ro~m~M~sP.~rob~e:.o=o;e~ 

887 

~~!;;~;:~:
1

~;t: ;~~;:~~ :;~~:~~1i~~,;:~~:;~~r~":,~:.~~ji~:1~:::~,.~.~ ·~:'.~d!~ ~:l~~~:~~:~.- ~~-";'.:··~1:~'.;~~~~ 
\"al~!~~i~,':i~ui~a!;~~~~o::~c l:~~\~e Jl~~~.1~l~·'.upli)~~d~l~:~~~ii~~~1:r ~·;~ .. 1~~~\,~;l1~1:1:i~~1~\.'l~;1~11 1~:~:~~~~ 

~~~f ~l~;~~~i:£~~~if~~~~§~1:\~~;~1~~~~r~~~1t~ 
track of any projL·ctile more readily tlian a. stiff' prohc. Two sharp ne(·dh·:s arc conC'ealetl 
in 1t, which, when a hard hody is fi:lt, arc pul'hed forward~ out• nftl'r the other. This is 
<lone IJy prC'l':sing the :-; mall Lutton!' on tl1e handles towanli;i the probe. As soon a~ the t\YO 
points touch the fol'l:ign sub:-;1ancl', if it bf' mernl 1 tho electric current pm.;ses through the 
im;tnnnent, a fact immetliat1•ly indicated by the hand on the dial. Tlic hand moves 
actin!ly c itli('r Lowards tile rig-ht or lefL side. The forceps po .. ~t·~-- tl1i10 principal a.drnn1age 
that th<·:' ('an bt• also U:'Cd as a probe, thereby dispensinµ; iu many ca:;l's with the u-;c of 
the ela:;ti<" probe altogether. The extremities arl' t'unii~lted with A-;_-.aJini's point.:;, with 
which particll'" of clothing- can he remo\·cd, if such l'houltl be bdOrc th<• proj<·ctile. If a 
foreign body i::; touched wi1h the forceps i1 $hould be gc11tly gra,.ped lu•1ween both blades. 
Hit be a hullct or any piece of metallic projectile, tla• dt.•t·tric ttll"l"l'lll pa-. .. c:;; through it, 
and 1he hand on tl1e dial mon:; again actinly, a.-; dt',;cribt•d abon.'. Jt i:-;, of course , nece:o-
~ary to fix the connecting- win::s of the in-.trument. into the bn\:;:; hc:uJ.-; on cach :;idc of the 
dial. ]11 the dmwer below the dial there isa l'mall battery char~t•tl with sulphate of mer
cury. If the chnrge Im:; become too dry and weak it should he moi,..tcned "ith a fow drops 
of water, and a few pinclies of sulphate of mercury shoultl be added. 1t i:o. to be oLsen·e<l 
that tlw zinc plate touches the platinum points in the trough . 

In cxct'ptional an<l cl1ronic ca~I',; where time hns been allowed to pas:;, thc~c in~trumcnts 

::1r:!.i;~:·::~:,,f!t1~i:'.~: .. ~·i.f:\~~~:i';.fa~;~~~=;;, ~'b~11"~~·~~~~":~~.~1·~. ~~:· i,'; .:::~. ~.~~~~~,:.0r the 
When a foreign body has been detected it should be removed; at len>t 

thi s is the ruk. C.:uxetcr's extractor, composed of a ::-coop for lioldi11g and a pin for fixing 
the bullet lias been highly prai;o;cil (Fig. 60 1). Instruments with bla1k:; C:\nnot be recom-

~i~;~1~~~;~~i~~:@:~~~'.t:~i::~~;~~~:~~~~:'.~f::~}!::;~ 
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enlarge titan to stretch the womul . -n·hcn the fon·ign Lody rcstii bcnl·ath the ~kin, an 
opening tlirough it nrny be macle. 

'n1e11 balls lodge in bone, they should be rcmon:il as from !'Oft parb; when th<.·y can 
be rai,.;ed from their bed by an clen~tor, ~uch an in,.lnmwnt ~houhl h<" cmplop:d. 'rlien 
forceps are wanted for extraction Luer's ·· ~ltarp-poi111cd bullet forct'P"• whit"h bih· into 
and ~ecure n most firm grasp of the object, will best :ll"l'Omplish the l'Xtrattion." To aid 
extraction the gouging away of :<ome part of the bone may he nccl·:->,..ary. 

As a rule, howercr, witli rifle balls, th<' bone j,.; !:'plintcrcd; and, under thc."'c circum
stanCt'S, when the epiphysis of the bone i:; in\'oh·ed, exci,.;ion or the joint is called for when 
the joints of the upper extremity 01· the head of the fomur is involn:d, and :1mput:~tion 
when tlte knee and ankle are injured. 

After the removal of all foreign bodies from the. wo111Hl. and when the parts haYe been 
clenused, they should be carefully adjusted, pln.ccd at n·,.;t in :~n easy po;;ition, and protect eel 
by wet or dry lint; union by adhesion is out of all qu<.•::;1ion, :111<1 that by granulation n.loue 
can take place. To hermetically .seal a wound is not a pmctice to be generally recom
mended. Some gentle support by means of a \;andage not only gi\'CS comfor!, but i:.; 
bt•neficial . 

'Vhen s.uppurntion ha;; taken place, the gr('atest can• is ne<'ded to pn•\·ent Lurrowing. 
As soon as abscc:oses form they .should be h111c<:d, arnl 1hat frctly . '''hen the woumJs of 
entrance and exit are opcued, the inten·ening ~inu,; may be syrin~Pcl with ;uh-antage, 
sonrn medicated lotion such as iodine water, Condy's :-:'Olution, or carbolic acid, one part to 
a hundred, being ui:;;1!cl . 

'C"ncler all circumsrnnce:;, thorough c!Panliness should he ob~en·cd, gootl fi..1od with tonic:-) 
and i;;cdati,·cs gi,·en i frcl:'h air lwing allowed to c·ircul:ilc fr<"dy around the bed::;. Stimu
lants should bP administered with great caution, enough only being allowed to a:->si:->t the 
digestion of solid food. 

Gunshot wounds of !'Oft part" usually suppurate n.bout the thir<l or fourth day, sloughs 
mostly separate about the tenth or fourteenth; and n•cO\"cry tn.kes place in ffre or ~ix 
weeks, tile wou11d of exit, as a l'llle, closing before that of entrance. 

Guxs110T "'ocxos OF THE lh:An. 

A gllni;;hot wollntl of tl1e head received from a rifle \;all n.t full iipee<l produces a d~ffuserl 
injury to the skull and it:; contents; when caused by a toipcnt b:dl or by n fragment of shell. 
the injury may be localized. 

In the former cases the external evidence of' injury hl'ars 110 compari::;on with tlie real 
mischief 1he patient ha,; t'ill>il:dnt>d. In the btter the <~xternal evidence may he greater 
thun the internal. Thus, the f'Xperitmce, e.ays Profo:-; .... or Lungmore, of the milit:lr_Y sur
geon, leads him always to h<·sitate in forming a progno::;i:;, liowernr limited a. gurn•bot in 
jury may apprar to Le t~t first obserrntion. 

Guni;;hot injuries arc, moreover, specially prone to be followed by diffui::ed mcningiti$, 
encephalifr::, and the formation of dteJH"catcd ab:.:cef':o<.•::;, this proncncs::; lo trnumatic 
intl:nnmation being clearly due to the injury the brain it::;t•ll' with it8 m<.•mbrane:- ha,., sth -

~~~~~~:~J:\/i~~s i~e~;~H! ic;1t1~~,~~~>;:l~~r~~·~1~c~~ t~~~c ciii~ji:1i1'.~n ~f~ :;:~~n~~~:~i~L~:1~~ 1~~~~~·~~cy to traumatic 

The opening made i11to the skull by a. pi:;tol ball wlH.'ll at full !'peed is clean and 
defined; that of exit larger and beYelletl outwanl~. They ari' rarely <.·omplicatcd with 

fis:;un·s. '\"lwn, bowc,er, the velo-
}'IG, 605. FIG. 606. city of the ball is in a manner modi 

fil'd, there m:~y be the same amount 
of '' slarring" al Ilic wound as is 
S<.'en by 1l1c ci,il surgeon. 

In military n1o: in ci,•il practice, 
the in1wr tal;k or the skull is always 
fractured to a greater extent than 
the outer wlwn the ball enter::; from 
"·itlwut (i:ide Fig5. GO,J-G, laken 
from Longman .. •':; article in• Ilolmc:;'s 
Sy .. tcm'); but the oppo::;ite condition 
C'Xi ... ll' ''lien the ball pa~!'Cs through 

1/~untl <f Ent1Tt11rr!,. Wou11rlq/£~it, tlu! ~kull on the.opposite side of the 
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~~~:1ti1;::\(11~11~ ~.~~~~~.of the ... kull corresponding to 1l1t• point of Pxit of 1he ball ..;uff{·riug the 

111 111ili1:u·y, a~ in civil practice the amount of exl!·rnal is 110 indication of the 

:l~lil;llJl!lf j}f ~l~~~:~ilJi!.~i 
:•i'£1~~ ,:;,~ ",'.~~~:~!: :::·~1'.' ' ~'.1.'.c:::;~;t~~.~~;:•I~ /;e t~:'.:'\s ~,~1,','' lc·ili:• i;::~,~c~: ,,': .. / ·•;:'~,•;:' ~,' 1~~ ';'.:j ,::.~.'' ~~ 
~I::..~., ;~ ~~~~o:~~·.~~ti~i u:~:~~.le;ll~~l:c w1i)~:ic t 1:~:{ ~~~·e!:::·lu i;.~:~ ; 1 j:~~::: ~· li;;:~;rc01~ 1 
:1::~1~~~~:~:~~~r. bl' n~!:'Ot.:iatl'ci, tl1c gra,·ity of !he :-y1up1oms tlt'flt'lldi11g 011 

lm~1~1;~:'~·:~ii~i\;:1 ~1:.~::~:;~~~: ~:~ l~:~~!-a~i:~~c1~1e1t1~;~ ~:~·:; ::~~:;.il~~1:;:·n~~ ~~,·~: 1;~~:~.? 0~~1~~~~ 0~:: 1c~~· 
cxrrarn,.ation of l>lootl upo n or 
imo the brain i1.:;d[ A :-c\·tre Fl(;. GOT. 
contu:-;ion of tlic :-kull without 
fntctm·l· hein~ quite capable of 
producing a farnl laccrarion of a 
:-inu.-.. 

•·A ~:mple oli~l·rvation of the 
injury lo li1t OllHT lahlt'; \\ hl'tht-r 
hy ~i~hl or 1<mch, will by no 

~~~~~111 ~-d~~<:~j~."~111;~l.;•1m~t~1(1\ ~~in~ 
jury or t'lian~e of po~ition in the 
i1111(•r talilt.,"-Lo1t_qmore. 111-
dt:'t'd, it i:-i quiic po"':;iLlc for n. 
piece of the i111wr lahle of tlie 
:-kull lo Le fractured and de
rnd1ed without :rnv frncture of 
the ''Xlernal taking. plucC' . This 
i::. iJlu..;lrat<•d in Fig:s. 607-8, 
taken from the drawiug of what is bclie,·cU to Uc a 11ni11uc :o;pccimt:n p:JIS. A. ;\I. :\I.), in 
the l~nit •11 St:ltes :\lu..,eum, publi~hed in Circular Xo. G. 

\rla·n tlu> <·XtC'rnal ta.Lie ha.: been ploughed off by thP proj<·c1il1·. care !-hould be tahn 
not to mi:--takl' s;u('h an iujury for :i fracinre of both tabll'S will1 dL•prc .. ,.ion. 

Jn military, a~ in ('i\·il pracli('e too.fiss1tredfroct11r11s :lr(' mo~tl_r rhe n·,.;ult of blows hy 
hea\·y projt>ctil<·s, and tb:surc~ of the inne1· taLlc without cxtcrnnl C' idence of the injury, 
OCC:P.Sionally OC('lll'. 

C'om111inttled fractures in both military and ci,il t•xperience :ire also chiefly local inju
rie!'-l. !lw force of thl' hall or hlow f'xpending itself on the injured :-;pol. 

Wounds complicated with fracture and depressed bone without. lodg
ment of the projectile arc most serious. Of sen:nt y-six ('a"'t:::> n'corded :tttc·r the 

~~·i/1~\('~•,l;~t~~1~p::ifi:~ 1~~?~1~c'~~~·~l:·:sc:of1~Lt~~~ ~\':~1 \~::o;~e o~~·<?~::t~11:~e~~1r~~,"~1·:~ t;~,1~~~: ~t1~,~~ 

;~~:;;;~'i'.7:'~'.~~.~i.·::·i:~:!::~~~~1:·1~~·~~:;1~~1:,::~~:~~;;~1,.'.~;~.:l~:~f :~'.~~~:~:7.~~~~~;'.~~:~;;~~~~.~:
1

:J;'~~;~ 
cn~~i~:L~~1~ :.:.~e~1f g,1:11~s~~:~1: i1:~ 11~1·~~~1~111g11!:~8~~;· \~.i~~n:;~d:l ~! 1 1.~~~· ·:~·~·~11:.~:~11~;:e ~01nplicated wit It 
tli e retention o( tlu• projectile. lt may be that the ball ha~ he<·n HnttenC'd aµ-ain"t the hone 
and lodged in. rile \\'Oum!, or it may be rhat it has Lecn :-plir agaiust the fratlllrcd cranium, 
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onf' portion l'lll(•ring thl!' :;kull and the other thl' intl'gnnwnt. rn1kr t'iliH'r circum:-<l:\!l('(', 
the !it'p;mcnt that CHI('!'~ the :;kull may lollgr l'itltt:r betw1•e11 the hont' :tml the d11ra mafl•r, 
or lm·nalc the memLranc . .; anil Piller the brain. Lo11gmon: :.i;in•.., a ca~c in which thrrc 
wa:o. n th~urc<l fr:u:turc with ,.Jight dt•pre:::-;ion, but no hot(• in 1111' !<kull, when• afic.·r <l1'1llh, 
half the riHc-bullet wa~ found in the brain, the hole through which rhc half hulh•t had 
forced admittance having clo~ecl as soon as it hnd cntt•rerl the skull. l ie :riw:-:, aJ ... o, 
another preci..,t•ly similar, which reflel'ls great credit upon the i;urgeo111 Dr. B. llow:ird, 
of th~ Cnitrd Stat<•,., in whith, from the pre:<cnce of a t-1inglc hair protruding from within 
the broken bone, it was inffirrrd thal a solid substance had e11ff' 1'NI the Rku ll. Trephining 

wa~1;7;·f~>1~:i~~~1; ~I (~~~~0~11:t:~t~\1,~:d1:~~~:~~:~~1~~e~~~ ~1111~ 1~~~~~i1:~, ~}s~:;~·~·$ enter the P('rebrnl 
mus$, to make their exiL, in some instances, al the oppo~ite i:-illt> of tile skull, in others to 
re"t beneath the opposite wall; at time~, the ball tahs a circuiton~ route. In a.II death 
follows, ai-; a rule, no exception to tl1i~ f'ac1 havi ng been reported from 1'1e Crimean war. 
TnEAT)tE~T.-To do nolhing act in.• when death appcnrl'l irnmi11c111 is a duty the :o;tudent 

hns to learn, !Jut in 1hc primary t1·ratmcnt of hcacl injul'ic:-> in t li e 1>tage of collapH·, in 
military as in ci,·il prntticc, tlwre is no morP i::.tring<'nl rnlc than to ahstain from inLl•rfer· 
encr, to wait and to watd1. The patient should he n·Jic,·cd of all 1111n<'Ct's,..ary dre,..s; no 
tight belts or garment bc•ing allowed 10 intcrfore with 1hc n..:'::<piralion. li e should be 
plac(•d in the horizontal po,.iiion, and when mo\·cd from llt'CCf;sity, it should be done as 
gcn1ly as po,..-.ihlt'. \\'hC'n 1he l'Xtn:mitics are <:old extra conring may be applied and 
artificial warmth when po:--.iblc . 

A.-; the cai;;e den:lop,.., ih :-urgi1·:1l treatment ought to he conductPd on prcci .... cly similar 
principles to tho,..c laicl down in former chapttr,.. Prae1ice is to he ei\tabli:)lu:il on the 
preH·nti\'e prin<'ipll', to ward off intra-cephalic inflammation; perfect quiet, colt! applica
tious to the Ju.•ad . :md liriuid food, being three e""cntial.... Fon·iE?n hotlie~ art- to be $Can:hed 

~~~·~(~·~ ~~~:~ ~~·-'.:~~:-~::1 "~~!\.:;~ \1~e1~: .. 1~~;~.t~~1~ . b~~·1~~11;c1~1i';'ft,~~~~:~ :~~1\~::{~::~~·n~~l~~.; fi~:c1 '~~~~ 
;;:.houhl be tak<"n away, and the sooner the Letter. If a ball be :-o impactt·<l a.;;; 10 be im
mornblC', !he wound in till' hrokcn Lone may he enlarged to f:nor its cxtrac1ion, hnt no 
tmueccs:;:ary intt·1-f't·re11('(' wi1li the• cranium or its content~ Rhould he en1crtained. All 
foreign bodies in the integuments oul:::.idc the skull ought to be laken away :L5 soon as 
d:s('ovcred. 

The opinion of mo,;;! i::.urgruns i~ decich:dl.r figainst the operalirm of lrepl1i111·11.'1 in gun
shot wouud:-; of tlw heal! . \\rhen the opcrntion i~ cnlt'rtained it ~houltl only be iu ('0111-
pound fracture with deprc~,:ion atlt•mll·d with brain f;ymptoms. The t•xpcrience of the 
Crimean war, of' our own ns well aR of French surgt•onll--Of till' Sehlci::.wig-Ilol:->tein anti 
Fr:u1c·o-Pru.;Ri:rn wn.rs a-; recorded by Stromeyer-of !he Jndian war as 1old u:; by Dr. 
\\'illi:im.;on, i,.;, without cloubt, decidedly :1g:\inst thi:-; operation. In the Crimean cam
paign, tht• ll'l'phine was only sucees . ..,fully employt'll in four ea::.c:s in our own army, and 
:unong the Frcnd1 1 it wa" for the mo::;t part fatal. 

Th(' late American war, howenr, give~ us a more fa,·ornhle r1•.;ult, but the report it=:elf 
51ate" that .. tlw data ar(• not :-ufficiently complete to admit of fair eomparnti\·e analy:;i:'," 
~o judJ?;ment must be withheld. 

Jn compound fraciure, loo:o:e fragmen1R may alway::; be n•move1l. In all penetrating 
\\·ound~ of the ::;kull with lodgment of the projectile, operalin.! interference is out of all 
cp1e:-;tion. 

:un~~.~g:t ~::~~;e \~::~t:~.; '~~:1~c ~~~·~,~~;u'~:l~~· ~~:~:~~'"~,~~!:~~1~;11ht~: l~c0e~~I a~~:t:~1\~1 i~~~i~11m~'~ttiin 
By way of s1111111wry, it may be remembered, that <'t'l'l'Lral concn ... sion, rupture of one 

of the ecrl'lmil Rinm:l'~, and fatal intra-cranial hl·morrhage may take place from a gun ... hot 
projectile without nny extern~! marks of injury, an1l th:1.I n guu:::.hot injury of 1hc heacl, 
followed by a se:dp wound, w11liout any cerebral 8)'mptom, ma.y Uc followed by infhunm:t· 
tion of the !Jone and mt•ningiti:-;. 

The vitreous or inner tnhlc of the skull ma.y be fissurC'd, depre~"<'d, and e,·en detached, 
without any fract11re of the extC'rnal !able. The drawings takt'll from Circular YI of the 

~~~~,1 i11;~.'~·~s~~~:1~f];e~11::;~;~1~11;~j~~~~1i~1~~~k\\\~ f~:~ ~~1i1~i·u';:;~~~;., ~~;~~u~f)~·idc~tj_.;:~1'.~~f·p~~~ 
internal In.bl(• may al::;o eocxi~t with a. linear fii'~ure of the external table. 

A hall may gouge out a portion of the external table of the ::;kull without injuring the 
cranial ('Olltl'nb. 

The part or the wl10lc of a b:11l, may partially penetrate the skull and be retained, or 
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not l'lltcr it, or pa-.s throng-h il; the wouml of exit through the tliickm•:-;-; of Lone, or 
throug-h the two ~idC'.;. Lt•in~ largl'r tl1an lhc wound of entra1we. 

CCJ~:~c::~:~:-1~~~~:~ 1 ~:~~. perforati ng fractures of the cranium tcnninatc fornrably in 11 uitc ex-
IJcrnia or fungus c<·rebri may take place after gun ... hot, a.;; nf'wr other injnric ... , and 

~~:'.::~I,;1;;:~:~~1~:.~~;'.~;, ·~~·;ll~~~";;·k~;~ ~: 
1 ·:::·~~";~.~~~ "':::r~'.~:;, ,; ·; 1 '.~:~ ~~:~1:,.;~:.~1 1~;.~:,~:,~·~; 

Tn•phiniu~ may only he unckrtakcn with a foir pro,;pect of snrrc . .::-. in local fractures 
with tlcprc1'1.;.ion and brain :;.ympto m::;; loose f'ragml'nl::; of bone being alway;:;. rcmo,·etl in 
all compound wound:-:.. 

GcN::illOT 'Voc~n:) OF Tm; C11E!:iT. 

m~~hi~;~ l~~·eC1~~!1\\'::~1~c~\·~~· ,0:1:~o:~t ~(~ l~~o~~~ /.h~t·o/1~:.:~·sd ~~:~l i ~.~1~ I li~1 J~~1:·~·,~~ ~~·l~~l '~~;.o~~~.,,m~~.~ 
tality was 73 per rc·nt. 

011 ~:;::.:~fi,~~e~ ;:'; ~ :~1 ~ t~',\'1~~ ~1~1~~:. ~~~~~ !:, ::1; et1;~~ l .;~i ~:ci~i~~ ::;., :~ ~: ~ 11~ ~1 ~~ :c· t :~ ~:c~t;·~ ~~ ~.~;)~1i1i· .11 e;~ ~ ::~; 
:~:·~ i .:~~:e~::~::; i 1~~~ <~~u ~:e f;~c~:~e~:~11: t ~~~~ ~~;·,~i i;~~~~;{f 1t1 11~~~~:~~:~1 to?~.h~ 1~11::,~:~I uc~~~·i:e~1 ·tl11~ecl~~~~ 
has bern SC\'Crcly coutu .. ed from a ~pent ball or a hea\·y fragment of shell, ah....;c~sse:;. or 
ernn 11ecro:"-i" of tlu: rib,- ar(• prone lO follow the ac<'ident, nm! from the ,.ame char:wter of 

i~~:::~>;:~Ii'.J:~:1i::f :l~:~!I;~Ii:::~,:~:~~l~:~~~~~~i~;'.::~l~f t:~~~:~~1:'.1~·;~:lf ~~~~;~~i:~~ 
l"C\'crity ." The ribs may likewi:-:e be broken and clri,·en in, a..; in the direct blow~ of ci\'il 
lift.·. 

PenPfratin.'I µ:umhot wound~ nre generally fatal, :-carc<'I)' more than on<' in ten Hn·,·i,·ing, 
whil<· death generally rt.'l"Ults direc:tly from h(1 111orrha):!<', or from thl' coni:;eq11enres of 
f'f'('OJ11lary inflammation of Lhe thoracic organ,;. The dittkultiP~ of' diag110,.is in tlw~c ca<:.t'S 
are a.;. greut as they :ire in civil prnclice1 e:-:.pecially if tht• bulll't bt• sma.11 and has entc>rcd 
obliquely nrar the seapula1 or ii the trnck of' the bullet iR covered by sound skin . "lt is 
only," f'ay::; Lon~m<u·c, 1• hy a combination of symplom .:;, rather th:rn hy the pr<'~ence of 
any one or oll1t-'l' sy mptom , 1hat ri lung wouml cnn in many insrn.nc<'S be dia)!no,.<•cl." 
P<'netrating wound~ with loclg-mc>nt of the I.mil are mnr<' fa!;t\ tlinn perforating womH1". and 
a frnet m e of the rib nl the wo11nd of entry renclt•rs a 1wnetrating- wound more dangerous. 
\\'hl'n the lung has Uren \\'otmd1..•d hy a pem~trnting sho1, shm·k, eollapi'l', (";:.cape of air, 
l1emorrliag-(• from tlw ext<•rnal wound and from the lung. lia'mothorax and dy~pnu:-a are 
charactc:risti1· ~ymptom~. Tht> shoe!.. is, l1 owner, frcqu('ntly le)'s in pcncirating- than in 
non-pc·nt'fratinp: woun<\.;: whl'n the latter arc attentlc:d with gi•rn'rnl roncw:sion. h is 
r<·markahlc that a 11111~ may at time:. be complelcl_r trav<'l'l"P1l IJ_r a ball, and beyond the 
ha·mopty:;.is and dy:;.pnoca of the first few days be follow(•d hy only the mo.::t 1rivial 
symptoms. 

Brternnl bleedi11g in rhC'"t injuries is ali'o said to ht.' mort' commonly due to laceration 
of an inl('rro~tal or the inLernal mammm-y artery than to a \\'OlllHled luu~. 

gr~\l::~ii :lf~~ii~:!r~i:;{t~1~Yi~i~'.~;~~~~~~ 
;~~~~;~~·~tllll~~ 11·~~J o;. 0 g1~!~,'. ;·;;'.'.1 in~·11 ~ ~11~n:~i"~~:C~~~n;i ~~017:· ~ l~~o~:::·l~2(~11 f111 t~~~~!~i~0:1:;.~~e;; t~~ 1 ~-e~t; 
rare." 

Gunshot wounds of the heart a.re alwap fatal, al!houg-h not nhrnyi:; immediately. 
In a l'n~c n·('Ol'tkd in Cir('ul:u· No. II l. of the \\'111• Department ol' \\'a,;hington the patient 

~i~@:12rr.:~:~~~~:~~~::f:f~;~f ~[;.;~g~1~~: 
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OpC'ninf!, a.t lcagt ~o gap Proft•:oisor Longmore. This may be tlone in the following war: 
"A large piC'CC of linen is laid upon that part of the thl',;t in whi<'h the woun1l i~ placed, 
and the middle porrion of this linen is pres:;cd into the wound by thC' fini:rrr, ~o a..~ to form 
a kind of pouch . Thi~ pouch is then distended by e.pongP or lint pn,.hed into it until the 
prC:-<:'lure arrc~t:; the bleeding; on stretching out the corlH.'rl'l of' the cloth the prc.ssure of the 
plu:? will be increa:-;cd." 

If the wound is not attendrd with hemorrhage it should bt• clC'anccl and lightly clo::Pd, 
the "idc bcin:? strapped up to restrain mov~nwnt. Jlt'rmetieally :-oC'aling ~un!'hot wouncls 
of the chrst is reprehensible. The p:uient :;hould be laid on the wounded side with the 
wound downwards, to allow of the escape of cfo•charge,11. 

]n all other l'l'llipect!' 1 tlic treatment of gunshot wound." i" similar to that of others, and 
the remarh already made arc applicable to them. Ycnt"SC'dion i!S less commonly employed 
now than it wa.'< by the surgrons of the Peninlliular war, and in the .American war appears 
to lmn: bl'cn abandoned. The dangers of inftamma.tion of' the contents of the chest are 
the chief source of the surgeon's anxiety, and his aim ought to be to prevent them if 

ri~~~ i ~:.l·~~11:1:1 ;:~:-~;c:)·~~.:~:1 ~.\~, ~\::c::d :~fl~~;tra1t ~~:~1 ~~··~~:f,~~~~JOI~ ~! l ~~l !~~~!~~'~!:~; ;~1{i~~~:!)1~~:~ 
l'Ccondary result, a free outlet may be made for the accumulated fiuid. 

Guxs 11 0T \f01: xos OF T11E Anoo:..11-:.x. 

'fhr,11r arc mo;.tly lH.·netrating, and non-penetrating wounds arc often a....:;:.:;:oriated with 
.:;:omc injury or the al>clominnl vi::.rern. Lon;:nnorc inform~ 11;. that in thr Crimean cam 
paign, out of 11,) non-pcnNrating wound5 and contusion:-;, :2:2 cll':tths occurred, these ca5es 
i1H"lmling: tho ... c of injured ,·iscera. "~hen death follows a non-penetrating wound it is, as 
a rnll•, from ..,Joughing of th<' abdominal walls;, 

Pnu,lrating ,qimsliot abdominal u·ounds arc generally faral. uine out of tt>n of the 
Crinl(>an C'a~e~. French and Engli.;h, haxing hecn !'O n..·c·orcled. In the .American cam
paign the mortality was 74 per cent. Shork is alwa.y1' n•ry grPat, and collapse from 
hemorrhage the most striking symptom. Thi::; is 1 indeNl, ~ayi; Longmore, u sometimes 
rhe only symptom which will t•nable the surgeon to diagnose that tlic ,.ii;cera arc perforated. 
The mind remains ckar, but the prostration, opprcssi,·c anxil·ty, and restlessness are 
intense. Should life be prolonger!, signs of peritonitis will soon apprar." 

1 n mu~kct-shot wounds, it is exceptional for any of th(· abdominal contrnb' to l"Scapc 
from tlu.' opening;; I.wt when they do, the nature of the wounded \"i::;cus will be indicated. 
The ~welling of the margins of the wound accounts for this fact. 

·wound~ of tl1c firer are attended with a large mortalit.y, and are alwa.y:-0 complicated. 
Shock and hemorrhnge arr the usual immcdia.te cau~cs of' dC'ath; hut when life is pro
long:Nl. pcritoniti!'. J ... ongmore saw only onr c:u::;e of rE'l'OH'ry in the Crimea; while Dr. 
Otis re<'onls I rcfo,·cries in .America, out of 32 case5 of tlii~ li.n·m of injury. In Circular 
N"o. HI of the \\'a"hin~ton "~ar Department 4 ca,.cs of ret·m·ery out of 1.) from this 
injury are 1·N·ordcd, and in one the gall-bladder was wonndcd. Wou1uls of the spleen 
are :ilmost always fatal from hemorrhage; and arc genernlly complicated with other 
injuries. 

G11n"hot wounds of the stomach are not always fatal. They are made out to exi!:'t 
when the contents of the organ c...;cape externally. or wlu .. ·11, from the extent of wound, 
the ,·i.;cns can be !'een. They are always a.."::oeiatt•d with vomiting of' blood. Ilenm•n 
rC>corcls two good (':"\<.;CS of rec:o,·ery which orcmrcd :i.t \\''at1•rloo, and the well-known 
American ca,.e of .Alexis Rt. :\[artin, reported by Beaumont, is ~mother. Dr. Peters, of 
tlie l~nitcd Stat<'s Army, has ali-o reported a case that O('Currell in the .American war. 
Guthrie and Cooprr µ;ive nine or wn others. 

"rlicn the wouml is incised, it should be stitched up. Opium !:ihouM he administered 
with nutrient l'twmatn. Nothin:; Rhould be g-iYcn h.v thr month for some da.r. 

Gunshot wounds of the intestines arc not ncc<'i-:<arily fatal. although inst:mces 
of reC:O\'cry are rare. 'Vountls of the large arc not so lmd n.s wounds of the small intes
tine. Ikmorrhagc, and, if 11ot, peritonitis, is the 11~11al l'nusc of death. Longmore 
rrlatcs one case in which rcco,·cry took place. Dr. lfamilton, of New York (186;)), 
quoks riµ;ILt ca.:;:cs of f'N·al fi~tuht which terminarcd ih reco,·cry by naturnl proce~scs, all 
lwxing taken place in the l:\tc American war, and in the oldrr writers many more might 
be found. Dr. Ifaher.,hon hn.o; recorded a most interel'iting ca;.l' of gun~hot wound of the 
colon through the right loin, the patient <lying four ycar:'i :;uiJl'iequently from nlbuminuria 
( ' Guy':; H.epon.;,' 1!:$,j!?). 
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all~~\~~~.T~~1l~~T~f~~~~!~:~~~r~:~%;.~P~l.rn !~~~t ~!~~11~~~~n1:0:;~~i1t~o~c s~~sl~l1~t~~1e i~n\~~:::i a~~~ 
~:;:~•;L~1~~~ 1 ~1(~ ... ~1~:d1~~ cfi~:1 g clii1~~'~;~11~1 ~~ 1~::;er ~~:~~~ceat;~ 1:~i1~~~:~~1l ~::~1~~~rn~:~:fo 1~e ~~~::1u~~ 
cleanline~s of the wound tihould al,;o be ohserved, but there should be no ~traµpiiw or 

~~~~;~~~ .~::; l~ee o~·1i.::~~·all;i11:1:~)!~.nu1ritiou:; food may be allowed, and, as the ca .. c progrc:e,., 

Fecal jistula appear to haYC a tendC'ncy to close by thcm:-;elve~. Jn the .American 
case:; they gaH', in genera l, hut little troulJlc in their management (Circ. Xo. G, S. G. 0., 
1865). 

Li~~1\t I( 1 1~~~~;:~i ~~11cc;~1~,1;.\1.1 ~ ~l~E>G ~):~~ 1 ~~~h~1w~~~1t!;i:~:~~g~:::~~1~n0~.h~~:~~en~~:~8~ot1:~~1; ;ai= 
~:~e{i\1!' ~;}~~~s L;~t 11 :.~ l~~i1;.:··~~1\1°:~~~a~~-1 .~ l 1:ni<~1 t~~~~~Lc:~o~~ ~~ ~~ ,:~1~1t~I b~,i~~:~!~t~~~~:11;~~:c1~ 1 ~~·~:·~~1: 

~i.!~;BEI~¥~Bf~;~I~~~I;If :i~~1~ii'.~~~~E~~ti2 
~rm~C ~ill'ej I~~ \~~ll~~~~ ll JJ~~\1:J~I ~~\~j ~ll~e \\~~~~l~~~·Jj t ;1~~~1~·eO~~[C~.;:l (~ ii ;u~.a~;~:~~I~~ c: ;~l~~e~~~~l :~~~lb~i· 
extr:nasa tion by cuterorrhaphy, or the bringing of the wounded vis.ens into appo~it i on 
with the abdominal walls. For one, 1 am free to a .. -.sert that where there is evidcn<'c that 
inu:rnal hemorrhage or foca l cxtra\"'l."a tion is going on, what may be lt!rmed the' o~trich 
plan' of gi\ ing opium and mak ing the patient comfortable should he aL:Uld()ue<l; and l 
believe that prejudices similar to those that o,·ariotomy has succc:<,;;,folly overcome in 1hc 
Inst quartn of a. century will be dispclll.:'d by the result~ of exploratory incisions in gun:<hot 
wounds of the :\bdomen before many years ham elapsed." 

Gunshot wounds of the bladder do not appear to be so fatal as the c:v•es of 
ruptured bla<ltler met with in ci,·j( life. Lidf' ll reports two i;;uch cru;cs where n. good 
reco\·cry followed, the project ile in both ha,·ing passt:d compk tcly through 1he organ. 
Guthrie has related ~ix, in all of which 1;eco\·ery took place. l\fa.c Connac records a case 
in which the ball passed through the rectum and bladder, the feces for a time p:.b:s ing 
through the posterior opening, a.nd the urine tlirough the anwrior. Both wounds closed 
by natun.tl processes in seventeen days. In all of th c!:ie the u1·inc e~capcd extern;.ill y 
through the wound made by the projecti le, and thus prcn'nted fatal peritonitis from taking 
place. Such im;tauccs as these indicate the prope r practice to be pursued in all ca<:.es of 
ruptured bladder, viz., ('YSf()tomy, as for latcml liLl1otomy. " rhcn foreign bo(lies ha.\·e 
been carri e1l into tl1c bla.clder, they should be remo,·cd, as a ball may remain in the blad 
der and become the nudcns of a calcu lus. Guthrie, Ucnnl'll , Chcscldcn, an<l GareHgeot 
ham giYen such cases, a nd Ballingall has co ll cc1ed nineteen. ln Circular No. 111 of1he 
" "ashington " rar Dcpartn1cnt three cases a re recorded in which calculi were rcmo,·e1 l 
which had formed on bullets; one where a stone had concreted upon an arrow-head, and 
one on necro~cd bone. 

Gunshot wounds of the face a rc s.eriou,.., from the fact that th<'y arc .. o frcciuently 
fo llowed by secondnry hemorrhage i and, a~ the clc ... p ,·e,.;sels arc u;;ually its source, the 

f~~~r~~~;~:~0:~~~;\:~~,!.:l::~:;:;;·~~;:;E~!:'.~~.:~~~~~~::::i:~;~~;'.~~iF:·~;;:~~~~,::~::;:~,:~~:1~ 
quirl·d, a nd m:tny arf' the in ..;tancl•s of success following this practice. 

Gunshot "Wounds of the neck arc serious accol'lling to the nature or the parl~ 

ii~i:~~i~:~~t~:;~§~~:;::;s~::1~:li~:lf i~.y~~~\if :~:~~r~:{~f ~~;;~J~:c~~:{re:~~u:;}~l 
ve~{r~~~~:~ \~~~1~1:11~"~~'~ ~~r:ee6:~~c:~i:i;1smilly fatal, those ca..;e~ alone recovering wltc1·c 
the spinous or tramwt•rsc prOl'C'1.SC~ are the pnrts injured . 

Gunshot wounds of the extremities include flc.;;;h wound~ aml contusion-", frat
tures which arc rarely simple, and compound fr:ieture~, wound::; of joint:;, :~nd componntl 

fr~l1;r~~e~~t~1~,;it~l:.complicatcd with some injury to the vc..-.. d~ and ncnes or the l arl. 
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and the lodgment of foreign bodies or projectiles. Gun~liot Ac~h wounds usually do well 
unit'"" c"'t1mpli('ated witl1 lesions of the YCs:s<•l:-; an1l nenes. 

Fractures from gunshot wounds are sometimes 8implc, but more commonly com· 
pouudeJ. 'rtu.'n simple, 1hey ar<' generally cau..,ed Ly hlow~ from spent ball;;. or other 
projcttiles, the bones usually being split or comminutcd :mcl contu~ed, the soft parts 
t>qually :rntfcring, and the bones, not ran::ly, being ~plit ,·ertically into a neighboring joint. 
'When compound the snmc eomminution and splintering of the bone iR commonly pre.;:ent, 
a:--~<.·<.·iated with other complications, such as se\·ere laceration of the soft p:l.rt;;, irwoh·ing 
a1·t1..•ric,., \"Cin~, or nern:;;, with their attendant <langers, lodgment of fra~m1~nt.:;, or the 
wholt• of the fon•ign body in the bone or soft parts, and some joint complication from the 

:'.';W'.'.\~~~·j; .~;~~~::L::~.~~i~:~::~:::~]h~.' ~~,:~1ei'.~r1~·;:i·::~if G~ ~i°~l::e'~y s;;::·7i;~j:;.~f: 
making a furrow in its J'O.i"~age across irs surface, groo\·ing it. 2. Hcmo\•al by splintering 
off longitullinn.l fragments from the external cylindrical part of a bone. 3. Remo\':.1 ) of 
}l:ll't of the bone by completely punching out a portion, thus leaving a hole through the 
entire substance of the bone. J. Partial fracture by driYing inwards part of the external 
cyli11tler, and causing the fragment to lodge in the cancellated structure, with or without 
lodgment of' the projt·ctilc." 

Of complete fractures, th~ peculiarity consists in the comminution, and Yertical splintE'r
ing of' the bone, ancl of the complete remornl of ~ome part of the shaft of the hone, the 
term " resecting fractu1·e1:1" being applied to such. 011e curious fact occa.c;;ionally pro
duced by th<> hca\·y conoidal ball is noticed in Circular Xo. YI of the ·washington War 
Department, in which the bone i~ fi .. i\ured and comminuted, though le.;;s than is common, 
at tlie point at which Lhc ball impinges, while at two or three inches abon or below rhi"l 
1~oint a nearly tran..:ver:se fracture of the shaft is produced. In some of the specimens 
the tran:-;\'er~e fracrnre i.s not connected hy fissures \\'ith the fracture produced by tbe 
Lall. These injuries, probahly, are due to ballR firt><l at short ranges. 

When couoidal bullets, writes Longmore, happen to strike on or below the trochnnters 
of' thl' fl>mur, they u;..1wlly ll•ave the hl'a<l and neck of the bone intact, but cause fissures, 
which often cxu:n<l to a long di:.;tance down the shaft; when they pierce the head, all the 
part..: below usually escape fracture; when !he neck jg perforated the fracture generally 
t'Xlcmls both upwards anti clownwartls. The same rule holds good with regard to the 
upper extn~mity of the IJllmcrus, although not in so marked a mmrner. 

Ju t:1ll tbc,;c fractun·~, from the comminution of the fragml!nts and the concussion the 
Lone ha::. sustained, o ... teomyt:litis and septica1mi:i nre liable lo occur, ns pointNI out by 
Juk::. Houx, of Toulon, in 181i0 (·Bulletin <le l'Ac:Hl6mie Jm1.t!riale de :J\lC<lecine'), and 
Longmore(• ~Icd.-Cliir. Trans . .' lt;G.)). J. A . Lidcll showed tl1at gunshot contusions of 
1011g bon~s arc more fatal from this cause than comminutecl gunshot fracture~ ('American 
Journal,' YOI. xlix) . 

Fractures of the lower extremity are more liable to be followed by such hloorl poisoning 
than tho!o'e of the upper, the ~usceptibility being much determined by the size of the 
'1•nous canals; the larger and more numerous the ,-cins of a part, the greater the danger 
or septic~cmia. 

Ju gu11:-.hot wounds of the pelvic bones Stromeyer belie\"Cs the liability to pya'!mia to be 
\"Cl'}' ~real, anti that cold anti rxposure favor it~ de\·elopmcnt. 

Gunshot fractures of the upper extremity are less fatal than those of the 
lower, um! '' unlt',..s the bone be extensively injul'ed by a massi\'e projectile, or longitudinal 
commi11ution cxbt to a great extent, especially if also involving a joint, or the state of 
the patieut's health be \Cry unfosorable, attempts should always be made to i::arn the 
limli."-Lo11gn1ore. \\~\um the lJone is much splintered an ex:1minn.tion by the finger for 
lorcign bodies or dctachccl pieces of' bone should be marle a_.. well :1~ their rl!moval. Sharp 
points or projecting spicuhc should be sawn off~ the moM dependent wounJ being extended 
"hen ne(·e:;S;lry, or a frC:!~h incision made for the purpose in a dcpen<k·nt position when 
only one wound exists, the case being then treated as an ordinary compound fracture. 

H the :;\iouldc1· and elbow-joint be opt>ncd and the l'onc\ition of tht: ~oft parts, \"essels, 
&,.,, i'l not 1<uch as 10 necessitate amputation, cxcil'ion of the joint should be performed, 
the cxpl•ricnce of nil recent campaigns indicating this \'C'ry stron~ly. 

Gun:-.hot wo111ul-. of the wrist too often demand amputation; excision is not ex:pl'dient, 
:111d where th(• major operation is not impt:rati\'t'ly demnnded, attempts to sa,·e the limb 
:-liould be madl' . 

Tile i:;amc remarks apply to injuric:s to the fingers and hand, and only such portions as 
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:lrc irr<"parahly damagf'd should be removed; for the mine of a pif're of thumb an1l one 
fingt•r, of whatenr kind, is hardly lO be o,·er-e,.timatcd, tHhl C\'ery etfort should b~ made 
to pn• ... crrn \\ hat('\"C'r parts ea.n pos:'.iLly be sa,·efl. 

Gunshot fractures of the lower extremity an· far more gra,·c accidt•nt:' than 

f ~'.t~:~i;'.~t'g~~~~.~~;i~:~i!Gf ;;i~~(:I~~::::'~~~;,~~;:e'.~·!:::;;~;~:·:~~:;:~;:;'!~;;/~r;·~[~~e~~·ri,::i~i 
Tht• i:;petial case:- arc gun~hot. fract11rei;; of the upper third of the femur, especially if it 

be doubtful whctlwr the hip-joint is implicated or not; :\!'; in the~e, the clanger of attend
ing amputation i~ so grl·at that tl.e lluestion is ~till opcu wlwtlu:r the salCty of the patient 
is l;est con!'ultccl by 1·xci~ion of the injurctl portion of the femur, by removal of detached 
frag111<'11t:0;1 and trusting to natural effects for union, or, by rt•.;,orting to amputation. 

The decision of' 1lie surgeon mu:;t gcner:\lly rest upon tlie extent of injury 10 the soft 
parts, the agl', co11di1ion of the pntie11t, and surrounding circumslances. ]f' the ftmoral 
artery and \'CJin have been di\·idc<l, any attempt to prcscn·c the ltmb will certainly pro\·e 
fatal. 

Amput:\tion nt !he hip-joint for gunshot wound i~ gen<'rally fatnl i :;:o fatal, in<ke<l, that 
it onght only to be undertaken when the lower limb is ~o mutilated :vi to render i1 a 
nccc:-.sity, 01· when thl' great \'C~:-cels have been i11jt1rC'd. " ' hen any douht exists a~ to the 
prolm.Lility of ~:.wing the limli the operation should be poslponed, and under1aken, if 
nece:-:-ary, ns a secondary amputation. 

The cxpt1ric•nce of all British and Continent:ll ~urgeons fairly endor8es Longmorl''s 
concluiiions, that in gun,.hot fracture:;. of the thigh, while tlw JH'Opri('l." of practi:-cing con
fenatbm in the upper third is clearly indicated, :unputation is the safost. prac1icc in gun
shot fractures of the middle and lower third. 

)I. Legouc~t. in an e1'say publi,..lwcl in the' )fem. of the SociC'ty of Smg('ons at Pari~,' 
bPliens that amputation tH the hip-joint !:lhould be re,.;<•n <·d for compound fractures com
plicat('(l with injuries to tlie great vessels, and he advocates the po:-;Lp01ll'mcnt of the 
operation a:; 1011g a.;;, po~sible. 

In .'11111sl1ot fmcture of the liead of tile femur, whcr(' the ~oft parts are not greatly 
injured nor tile bone comrninutecl, e:rcision of the bont! mny bt• performed, the only ca~e 
of rcco\·cry in Ilic Americn.n war from such an injury being where this pratticc was 
ndopted. Jn Circular No. Ill two such successful l'a:-1.·~ fll'l' 1·1.·cordccl out of three, and 
tla•y induce Dr. Oti~ to "add that the.se i11stat1C{~S nrn:H place excision at the hip for gun
shot injury among:.;t Lhe eMabli::;lt('d operation!i of surgt•ry." Out of cighty-sc\'cn excision$ 
at the hip for injury in Anwrica., eight reco,·ered. 

Jn fracture of the tltiglt the e\'il of lrnn:-oporting a patient i~ so great that 8tromeyer 
8nys, "I haq~, durin~ the last campaign, lin•d tu ~<'l' what 1 ('X(ll'l':-o,.;t•tl a desire for ~ome 
)'t'Hf:l ngo, when 1 wrok, 'Above :lll things it appears to me to be nt·cc.s~ary that ca.;e.s of 

~~n;l~~:c~~~~e\~u~~ ~i1~h1~e~\\~~~~1 ~:~~~~~ ~~~ ~;·.~n~~;~~1~~1~·,~\ t~t:11r~ii~:t~,\~' :;~~1r;~~!~~11\~~ ~:;~~~~(! 

:~~::r~~I~~f .~J~;~~:·i~g~'.~2~~~li:·~~:~:~~~f ~~]~~~~~;~:~{'.i~:::::'.~'.~l~;~~i§~~I;;~: 
ltt!ld 10 be the rule of treatnwnt. Excision shouhl 1101 lie cnter1ai11ctl, the results of 

~~~;:;~·~t·~~1~s~~~~::~~~~1 ~~~l~~~c1~:~e~~!~~;uta~i~1~1g~~~·;~1li~~1~ 1 :.~:~1~.~:.c:~o\~'.;:~~ 01~1~ 1 ~o7·~~:<i~~;o~~~ 

ijl~:!~f~·\~~~:E~:~~~]J~t~J~~·~!i~~J~b£1.l?fi~f£:.l~ 
i~l~~],{l1~~~~~~~¥i~~~~~f:~I::[~~~~~~~ij~£~il1 
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re.;ult, he n"'"'l'rl" that tl1<' complete immobility of tla· part.; involved hy m£>ani'I of the 
pla .. tn-of-1laris .;plint 01· om• of it~ (•011:,r1·1wr" i:-; i11di,;p1•n:-ahle . 

\\"itl1 rt>,;;pcct to amputation in gunshot fractures1 ('n>ry .sur~eon ~ince Guth
rie',.; time belil'n>:-; that lht• primary ::-hould, n.; a rult•, he pn·li.·rre1l to the ,;N•ondary. 
This primary amputation ~houl1l al:-:o be pcrfornwd :l:'i l"OOn afu•r tht• ;:u:eidi:nt :i,.; po:-:,.;iblP. 
Tht·n· is n<i ll<'Cl'-""ity to wait for the effect~ of the .shotk of 1111· a1·c.:i1lcnt to pa."'s mrny, anrl 
uni<•.;:-; the collap:-c: be n .•ry ~even·, the hantl of the surgt'on nce1l not be ~taycd . \\"hen, 
howi·,·er, the collap,;;e i:-; gn~at, i:;onw little clcby ha(l better he oh.;ern!d. for it is then 
more th:m probalile that ~ome internal injury or other complication t•xisL'l lo prevent 
n·action. 

Chloroform or any othC'r :rnn:i-tlietic may be used in militnl'y a~ fhcly n.-; in ci,·il prac· 
tice. It lm:s a powl·rfol influf>nCe in prcn·nting shock aud allowing prolonged or <lonblt· 
opl'rnlions to be performed, which could not 01hcn\'is<' h{' undt•riaken, al ll'~L:.;t \\'ilhont 
extra risk. In milit:1ry pnwtire it should b<' rcmembt•t·i:d that a limb must ofwn bt• ~acri
ficcd \\'hen in civil practice it might be sa\'ed; and that amputation is often sui.J,.titute1l 
for txcision on atcount of the impo~sibi l ity o/' giving lhe part the ncce$Sa.ry amount of 
absolute rest and the patient the allention that can only be founrl in a civil ho.spital, "for 
when ai:liYe operation,;; arc proceeding, ~1nd ii is necessary lo carry the \\'CltmdPcl to any 
di!"tanc<· 1 the nrlrnntag:t' of early remoYal of shattered limbs i:- ob\1ioui', t•spccially when 
rnf'ans of rendering the limlis immon1blt> clming the tran!':port are dcfocti,·e or the lnins· 
port ihelf' ha,:. to Le conducted o\·er rough roads or in un!"uit:ible vehicles, and tll(' liopt•s 
of 811cce"~ from con:-;enativc trl'atment are therl'hy reduce1l almost to Zl'l'O."-longmore. 

Dr. Gorclon 1 tlic Briti!Sh commis:-;ioncr accrPditt"\l to the F1·cnch army in tht• la.te war 
betw1·en France and Prns,.ia, informs us that thl' concJu,.ioni:; the bulk of surgeons arrived 
at a ... reg;~rds amputation \\'l:re1 tliat il was more suitl'd than excision or re·8ccrion when 
its ~uhjl•tr had to be carricrl on with the army; that exci~ion ancl l'l'!<l'C'tion were much 
morc likely 10 be !'ucce~st'ul when practised in the upper th:\n in the lower extremity; 
that 1_•x1:ision of the knee, a" a substitute for amputation in ca,;e of gunshot woirncl" of that 
artil'ulation, Imo; !<adly failed; tl1at thl' practice of con~eHati,·e :-ur_g£>ry in !"lation:wy hos
pital-; furnishes no criterion of its suitability in movaUle liOi'pital:-;, its requirements 
inYolving ..-uch attention from the surgeon as can alone bf' fully carried out when there 
are l'Ompar:iti\cly few cases of'SC\'Crity to attend to; and that in many c:ase5, where the 
limh,.;. Hre :<a,·cd, tht'y are relati\'ely of little use. 

1\Jnc· Cormac urgc5 that the mortality after primary i~ i-:o Yf'ry m1 1l'h ~maller than that 
alte1H.ll'11t on 8ecoudary a111putation, t liat tliis point canuuL lie too :stl'Ongly insisted upon. 

CIIAPTEP. XXXY. 

AX1ESTIIETIC:5. 

Di~ '~l ~~~1.~;;: :s 1 ~ ia?i:~;·);'l~ai;t: ~;;~ i;:~s '~~a:.1~~·~;:;1 

1i1
11'.i ,!:i~it t~/)~~~1-~~~~f~~, 1~1i111~f t~s .. ~~~\1~· !1?~1~~: 

dutin~ the mo.st ll'rrible clit:cts wlwn re:<piretl hy animal.;i; in the minuteRt qunntities, or 
eHn when applit•d to tlw 8kin or mu,.;::culnr librt:'," :nid wht·n he with Southt·y, 1l1e then 
Poet Laurca1t• 1 u11d Coleridgt·, the pltilo .. opher, inhall'<l it with sufficient frequenl'y "to 

r~~~~is~!:hi~if :~:!~.'.~~.:;~;'.f i~~sl~::~~;:g;~:\}~1.~;::'.\~~:~'.;~!n([~.~~i,~~:~~1~:~~:·~'.~ 
hi:-;tory of tla: world or ra1l1cr of mankind, and to end in the i11tl'Oduc.:tion into pructi<·e ..,f 

;¥~B~:t~~~~~)~:i~JI)J!}~~~~~lf t!f:~t~iSf :~t::~~~f :~: 
the :-uhject. To tla• works or Snow, 8ir Jimwi:i Simr1:1011 1 Hn11:-'om 1 o .. ui11, llolml':-t, Dr. 
~farion Sims, :!\DI. Perin, aJHI Lallemand, I mu~t refer the rl'1Ull·r for full pmticular::i 011 
tl1i:) ::.uhjl'ct. l :;Jiall co11te11L my~clf by recorJi11g the fort, that, Dr. Crawfor<l \\~ . Long, 
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of Athrnf', Georgia, was the first surgeon who, in March, 18~2, performed a ~uro'ical 
operation whil<• the patient was complt:iely ana~sthetized by the inhalation of s11lpl~uric 
ether. Dr. :\larion ~ims ('Virginia :\ledieal 1\Ionthly/ :\fay, 1877), remarks "That the 
honor of the fir,.,t public mul authentic trial of surgical an;t•.-.rl1esia1 by the aid of means 
newly discovrr11 d, belongs to an entirely obscure dentist, Horace "'e111', of Hartford, Con
nectil'ut" (:\L Perrin), thi~ denti~t having employed D:n·y's nitrous oxide g:~s in dentistry 
in 1811 wi1h :rn cxcf•llcnt re:mlt. In 18-IG, Morton, 'rell:s's laH• partner, introduced into 
practice at :'lfo~l'achu .... ctts Ilo~pital the use of sulplrnric ether, probably on the su"«estion 
of Dr .• Tack~on . Jn 1817, our own Lawrence, of St. Bartholomew':-;, on the su~~estion 
of a ~tudent, )[r. ]<'urnell, now Principal of Madras Medical Colll'gc, use<l chlorf; ether 
for tlie "ame purpo~e ('Holme.s's Syst.,' ml. 5, Ed. 2), and in the autumn of the same 
year, Sir James Simpson ga\'C to the profe:;:.sion the acti,,e !lrinciple of tlw chloric of ether, 
the chloroform, on the sugg~stion of l\lr. '~raldic, of Liverpool, and since then this drug 
or ether, separntely or combined, has been 10 general use. 

Othl'r aml'~thetic.s, howeYer, have been introduced, the bichloride of methyline being 
the most popular. 

How ana·sthctics net upon the body is not yet determined, nltliougl1 it is tolerably cer
tain that the ultimate result is nb!Solute paralysis of the nerve centres, cerebral and spinal. 
To this end a patient pa~scs through,.first, a stage of cerebral excitement; next, cerebral 
insen~ibility and lo;:;s of sensation; tliirdly, loss of ,·oluntary motion ; and, lastly, of re
flex action, the brain losing its power before the ~pinal cord; absolute paralysis and 
anx--thesia exi-..ting only when both nerve centres arc completely under the influence of 
tlie inhaled drug, the ncn·e ~mpply of the respiratory and circulatory !')'stems alone ex
ceptecl. I ndf'cll, it is upon this fact that the practical ,·aluc of all aml'sth<'tics is basetl, 
the ~nrg(•on aiming at producing paralysis of the muscles of the trunk and extremities 
only, and not tho ... e of the respiratory or circulatory system::;. In a general way, there is 
a wide interval betwct.>n the two stages; in exceptional im;l:rnccs this interval is abridged; 
iu surh the heart and re.;;;piratory system suddenly become affected, and it is under these 
cin·umslanrcs that sudden death takes place. 

Chloroform, like many other drugs, does not act alike in all indi\'iduals, some being 
very su,.ccptiblc to its influence whilst others arc the reYcrse. ]~ih all anmstheticl', it in
crea;;;es al fir::;t the force of the hcnrt'.s aclion,altliough this cflCct is ~lighL am! transil:nt, the 
heart acting with lei's than its natural force when complete ana•slhesia is producecl. "rhcn 
a patient is brought quickly under the inftueucc of' an n.n:c::.thctic the heart's action may 
be Rucldenly arrested, Brown-SCquarcl believing tbat under such ci1·cu11Btances 11 it is by 
the reflex influence clue to the sudden irritation of the branclics of tl1c par vagum in the 
lungs that chloroform has killed in the very rare cases in which t\1c heart's action had 

be;~o~{~~:!~:dcl~~~~r~f11~~1 l:er~~~1~~~~~~::1 t~' '~=.~~~~1~l~hl~:~.~!~ ~:;~~;. s,~;~:~.m;;i~ir first stimu

~~~1i:.:~ c~!ct~t~~l~~:: r;::~~~ a~l:fl)~~ t~l~~n~~s;~~~~tl~~,fs~~c~\"~~~l~i!~ (~~~;~,~~of~~fl~l·;~o~ht~r:ri:~~~-tory 

2~:1,~::~~~~;~;~~:~\~~a;
1

H~;.~£~i~~;~·~:~'.~.\i::·.~~i~i~;;:\~~:~1~~'.::~~~~1~~ }~;~~?.{I1:.~'. 
der its influence before the blood becomes saturated. 

"'!um the upper eyelid can be raised without muscular rC'sistancc ancl no muscular con
lraction is ram:ed by touching the cornea, the patient i~, as a rule, sulliciently under the 
influence of the ana:-sthetic for surgical purposes. 

Re~pirntion genera!Jy, but not invariably ceascl'. before the acti?n of the _heart, a~1d d~ath 
mav be cluf" either to the failure of the heart's action or to I hat of thl• re:-.p1rn1ory function. 

is i~1~;~1~,~~~lit111~ ~~~1~11:x~~~)ittii~'~X t 1C1i~:,~:o~:~ i~i~.~~1.'.~e~o;m~~~~1~1:~~~~1~i \~1~1 i~:;e' 1~~1·1~~~t~~ 

i~~~;;]~;~~~l\~~~:~;:~~~~i~~E~~~~g~i~~~~ 
"lottis down so M 10 closr. mechanically the aperture of the larynx. Such patient~ become 
blue in the f'are, ;uul die suffocated, not through lhc direct action of t.he chloroform. b~t 
from the med1anical priYation of air," unlej~ 1lic tongue be well drawn forwards, or chm 

tilted upwanl~. 
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Anresthcticf' aff'ert the brain of different people inns many ways as drunkcnnPss. One 
will be quarrelsome, a second ,·iolent, a third sentimental, and others maudlin, melan
cholic, or merry. 

Jn epileptic subj~ct_;:, I h:we seen patients pass through some epileptic convulsions 
during their progn·!:'S toward,; narcosis. 

The best rules for the aclmini~tration of chloroform, ether, or any an~_;:thetic are those 
~hen Ly the Chloroform Committee of the Hoyal Medic:r~l and Chirurgical Society of 
London, 18G·L It wus my prh·ilege to act as one of the nwmbers of that body, and all 
my sulJsequent e:xperienre has conYineed me of the rnlue of the :mggestious then laid down. 
l quote them in full with only a fow modifications. 

RcLES REt.ATl!\'G TO THE AD:\11!\'ISTRATlO:N OF CnLOROFOlDr, OR OTHER ANJESTTIF.T1cs. 

Chloroform should on no account Le ginn cnrelessly or Ly the inexperienced; and, 
wl1cn complctf' insensibility is dei:;ired, the nttention of its administrator should be cxclu
sin~ly confined to the duty he ha5 undertaken. 

l)nder no circumstances is it dei:-irable for a person to give chloroform to himself. 
lt is not achi!'able to ~ive an anresthetic after a long fa1't, or i:;oon nfter a meal, the best 

time for its administrntion being four or five hours after food htlS hecn taken . 
]f the patient is much dep1't.'~sed, there is no objection to his taking a i:mall quantity of 

bn~1~~~,i;~·~;:e·1~1~ ~~~m~;~~'l, n~~~~;;i~~m0T~~~~i~1~ 1~i111~ i 111::~\l~J1l!~i~~11's narcoli$m is absolutely 
necessary. 

The recumLent 1 o~ition of the patient is preferable; the prone pO$ition is inconvenient 
to the admini:;lrator, but entails no extra' danger. Jn Ilic erect or !!-iltinp; J;O::;ture, there 
is dnnger from $)'llCOllC- Sudden elerntion or turning of the body should be a'Voided. 

An apparatu~ is not (•:-sential to safety if due care be taken in giving the anresthetic. 
Free admixture of air with the anre!"thetic is of the tirst imporlance; and, guaranteeing 
this, :my apparatus mny be employed. Jf lint, or a handkerchief', or a napkin is used, it 
should be folded (Ui an open cone, or held an inch or an inch and a half from the face. 

Chloroform should in\nriaLly be given slowly. 8ucldcn increase of the strength of the 
ana•stlwtic il'I mo:-.t dangerous. Three :ind a h:ilf per cent. is the average amount, and 4! 
per cent., with !J5t of almoi<pheric air, is tlw maximum of the ana:sthetic which can Le 
required; ginn cautiously :H first, the quantity within this limit being slowly increast>d 
:iccording to the neCC$Sities of 1he ca!=e, 1he ndministrntor being guided more by its effect 
on the paticnL than Uy the nmount exhibited. Et lier may Ue ginm more boldly. 

Tlie administrator should watch the rt>spirntion of his patient, and must keep one hand 
free for careful observation of the puli'e . 

TJ.e pntil'nt who appenrs likely to 'omit whilst be:;dnning to inhale the nnresthetic must 
be at once brought fully under its influence, the tendency to sid•ne:-s will then cease. 

The occurrence, during the adminislration of an ana.•i:;th<'lic. of sudden pallor, Ji,-idity 
of tlie puient's countenance, or ~udden failure or flickering of the pulse, or fr·tble or 
shnllow re:-piralions, indiC'ates danger, and nec<>ssi(atcs immediate withdrawal of the 
ai1x$tltctic until such symptoms ha\'C disappeared. 

On the occurrence of these symptoms, and especially if thf'y should become i-o urgent 
as to threaten dtnth from failure of re~pir:.uion, of the heart's action, or of both together, 
the following rules of 1reatmen1 should be obsf'rYed :-

Allow free acce~s of fresh air, pull forward t11e IO\\l!I' jaw and po:5siLly the tongue, and 
cll:'ar the mouth and faucc:;, keep or place the patient recumbent, <lasl1 cold watt:r on the 
face and du.>~t, and aid tlic n,>.o;piratory monmcllts hy rhy1hmical compression of the 
tliorax. :NClaton and ::\Jarion Sims advise the inversion of the body with the ,·iew of 
throwing\\ hat blood tl1ere is wholly to tl1c Lrain, on the 1heQl'y 1hat denlh from chloroform 

;~~~:E~:;;:~:~~i:;;~.f :;~~ff i!~~::·;~P~~~:~~~,~~::,~:~~:;l~~';;~~;1r~~f~~ut:l:~::1\~i;;;~:f!~~~:~~~:~~ 
ration, but artificial re!=piratiun is on no account to be delayed or !:iU:;pcn<lc<l in order that 
galrnni~m may be tried . 

Jn extreme cases lal'yngotomy may be required. 
Few, if nny, are in.!m!=Ct'ptible to the influence of ana.•stl1etir!', from two to ten minutrs 

~=~~~/equired to induce anre81hesia. The time rnrie::. according to age, u·mperament, and 

The mixture of nlcohol 1 part, chloroform ~ parts, and ether 3 pnrts, should be ginn 
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in thr c:amr way as chloroform alone. care being t:i.kPn, whrn lint or a handkerchief is 
used. to Jlfl'H'11t the too frel' ('!'Cape of the nipor. l think highly of this mixture. 

l 1st: <n- .Ax.•:~TllETICS 1x Su1w1CAL On:RATIO;s. 

w l~~i tlt\1~~:r~s cl ~~~r=n~~<'Yo1~11~: Y fi1~tct )~i ~:~~~ ~ ~'~~l ~l~~~t 1;1i;:~~·t r~;.~~rtsc~:~~t ~~~~r~t i~~:111~:~~~gd~ 
Ether is probalily under tlwse cirtumstances, the better vapor to employ. Y:tlvular dis. 
ease is of le.:.s importance. 

ln phthi~is, when an operation is unaxoidable, anfC~thctics may be ginn with impunity. 
l"or all operations upon the jaws :i.nd teeth, the lip~, l'hceh, and tongue, aJHt'"'tlu.!tics 

maybe inhaled with ordinary t-:tfety. By care and good management, tlie patien1 ·may be 
hpt under their influence to the completion of the operation . In the-;e C:l!'c:;, blood, as it 
e~capl'~, if not voided by !ht> month, p:1sses into the pharynx. If any ::mall quantity finds 
its wily through the larynx, it is read ily expcllc~d by coughing. 111 operations upon 
the i;oft palate, fauce::;, phary nx, and posterior narcs, if sucMcn or sevC'rc hemorrhage is 
l ikely to ot·cur, it is not advisable to induce deep insensibility. In cases requiring laryn
gotomy and tracheotomy, an:t'!-ithetics may be employed with ::afety and adnintagc. 

For operations upon the rye, i1wolving the contents of the globe, the u~e of anrestlwtics 
j,: open to obje<:tion, on aC'rount of the damnge which the l'j'C may sustain from muscular 
~training or vomiting. JI' employed, profound insensibility should be induced. Hceent 
rxperit'nce tends ratl1er to pro\'e, that anre~thetiC$ may be u;;ed without fcnr in mo;;t eye 
opt'rations. 

Tn operation~ for hernia, and in the appliration of the tax is, an:x-~thetics art most bene. 
ficinlty. For most operation~ about the antt8 :uid perine111n 1 profound ann•stltesia is posi 
tively demanded. 

In the cond ition of shock or of great depres~ion as af'ter hemorrhage, the careful admin
istration of anresthetic~ dimini•d1es the risk of an operation. 

Tn all ca!'-es other than tho~e specially referrf'd to, it is sufficient to state, ~o far as a 
mrre surgical operation i~ cone ·rned, that an~sthctics may in\'ariably be administned. 

The continuou-= ,·omiting OC<'fl~ionally induced by and following upon, the inhalation of 
an:.t>;;thctic~, may be injurious by consequent exhaustion, as well ns by mech:inically dis 
turbing the repi~ir of a wound. With this n!f:en·ation, they do not appear to inter!en~ 
with t he reco\'ery of pa1icn1.s from surgical operations. 

Statistics.-Thc results of 2,)86 capital operations performed before, and of 18.J.7 
performed since, the introdlll·tion of anre~thetic~, wh ich l rnllectcd from all authent ic 
arn.i lable sources show that the rnte of' mortality has not been increased, even though 

t~~i::::~;i~:~'.;;~~:~Jr:;~F;i:!~~:r.~~:~~w~;;'.i:~f ~:;?~~:ic~r:~;;;;::;:~~;:~~~E~.'.~~:~~ 
very safo. 

The best common instmmenl for tile aclministrntion of chloroform is !hat employed at 
Guy's, wh ich I introduct:d in 18G·J, having had it made after a paltern suggested by Dr. 

FIG, 610. 

r1i1oroformi11bal l' r. Inh a ler w itli bolll e ~ a od P..r fora led iuha le r r.s a1•plied. 
ur11p complete. Rend le ' ~ Inh a ler r.s lwprl) \'eJ by ltorr i ~. 
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with n. layer of flannf'I, fastened to the frame Ly a gu~ ... <'l and tnpc, and a han1llc1 ha!i found 
much f1wor, and is very useful. 

Clover's apparatus i:;;, howc,·cr, Yery good when it can be obtainrd. It i~ composed of 
an india-rubher bag into which chloroform or any other 1ime:;;thetic is pumprd, mixed with 
atmospheric air. Clo\'er employs 3 or .J per cent. of chloroform. It i~ 1 howe,·er, a cum 
bersome apparatus, ancl cannot be at uni,·ersal command. 'Ylwn he gi,·es nitrous oxide 
gas al first and follows it up by ether, his apparatu:;; is equally sath;fo.ctory. For ether or 
the anresthetic .A. C. E. mixture the leather bottle-shaped apparatu~, as suggc~tf'd by Dr. 
Golding-Bird, or the one figure abo,•e as made for l\Ir. Rendle and impro,·ed by :Morris 
(Fig-. 6 10 ) is nry ,·aluable. 

The bichloride of methyline is r~commended to our notice a~ an muesthetic of 
great power. Patients are said to be brought undn the influence of the drug in twenty 
or thirty i<econds, and to reco,cr from it rapidly with little inco1wcnicncc. No sickness 
or hearlache is irnid to follow its use, unless the inhalation has been continued for mnny 
minutes, or a second cloi:;e is gi,·en to keep up the effect. Of course, if the inhalntion be 
prolongr:d, the after-effects resemble, though in a less <l<>gree, tliose of chloroform, save 
the one-absence of muscular excitement. 

0 The mpidity of action of the drug and reco,·ery appearF.1 " writes Rendle," to be due 
to the great \'Olatility and solubility, enabling a large quantity to reach and escape from 
the nene organs at once; its safety, to its rather stimulant action on the heart, and its 
rapid elimination." The bichloride being very \'Olatile, n·quirrs to be kept in a well
stopperecl bottle; and it is an advantage to keep it in the d~uk, in\'ertcd uuclcr water. 

l\lr. Rendle claims for its use the following adrnntages: The patients retain their 
normal color and appearance; the anre~thesia is good, is rapidly induced, and can be 
maintained for any length of time; the rcco,·ery is rapid and complete; there is no 
unpleasant after-symptoms, nor muscular rigidity. He says it is also at least as safe as 
chloroform . At Guy's Hospital, it is in common use for eye suqrery, where a few min
utes arc only required for the anresthesia, but in the wards generally chloroform or ether 
is the favorite. 

In abdominal surgery, such as ovariotomy, Keith has said that ether is less prone to be 
followed by sickness than chloroform, and, if :he success of an operation is any argu
ment in its fa\'or, Keith's must be quoted. J have for some years employccl the mixture 
recommended by the Chloroform Committee-of' Alcohol, Chloroform, and Ether-and 
think well of it. I belie,·e it to be as good as chloroform, and less likely than any other 
to be followed by that bane of all anresthetic:s, vomiting. 

Jn the operations of dentistry and all short measures, the nitrous oxide gas is of great 
value. 

After the use of any an::csthetic, e'·erything should be given cold for twelve or twenty
four hours to prevent sickness; ice1 indeed, may be sucked with advantage; and ice and 
milk is a very favorite mixture. Jf hot food be ginn, Yomiting is far more likely to 
appear, or to be aggravated. 

Anresthetics, howenr. ham other uses than the destruction of pain. As aids to diag
no.:"is they are of' pricelei<S value, both to the physician nml !'urgt'on . To the surgeon they 
hiwe also opened up new field~ for his scientific art which were formerly but little known. 
J shall point tht!m out, howe\'er, but briefly, quoting from a lecture I had the honor of deliY
ering at the llunterian Society in 1870 :-

"Chloroform a_, an aid to diagno,..is stands second lo no nwam; which we have at our 
dispo . .::al. To the pliy"ician who has a <liflicult l'a!'e of abdominal tumor, what facilities it 
gives him for it~ thorough investigation. Suspected tumors become phantom8; so-called 
morn.ble kidneys slide away; and indefinite conditions become clear and intelligible. 
"

7 ith how much greater certainty a phy:;.ician can think over a doubtful case, decide upon 
its nature, <ldi\"Cr his opinion, and treat it when he has adopted this means of investiga
tion. In bysterical subjects, it renders a thorough abdominal exami nation a possibility, 

;:~~nt;~1~~~e~i ~r~l:~~~;~~~ ~7~~1~~s~sa~~~-i~n i~:h~;~i~~'~s J~if ~~e~~v~~~a~t~~=: ii: ~~1~1~z~·~ ~e;C:~ 
one occasion to make out a pregnancy when an o"arian tumor had been diagnosed by men 
whose ~4lllhority was undoubted, and in a patient whose position in li fe rcnclerrd the su pi
cion of pregnancy almost a libel. Indeed the O\'a.rian nature of the disease was looked 
upon as so decicJt,1, that my a.id was sought solely for the operation. Jn this case an 
examination of the abdomen was impossible, from hy~tcrical sensibility; but under chloro
form, all dilliculties disappeared. To the physician-accouC'hcur may 1 not also assert it to 
be equally valuable for diagnostic purposes? To answer this fully is out of my pro,•ince; 
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but I have known a ca"e of cystic disease of the uterus, which wa:; about to be operated 
upon as au o,·,uian tumor, made out by the use of the uterine sound, with the patient 
11nd~r chlorol(1rm 1 when an examination by the same instrument made before had failed to 
yield any ~uth eYidcncc. Jn the surgical diseases of chi ldren is it po~siLle to o,·er-estimate 

:'.~:.~;'f~.~[;~:i~·ff ::'~~::~~~~::~;:~~~~~:,:;~:"·;~:~~:~:.\i.]~::'.~~~·~£:~,.tr i:~::::~i;::~;;f /0i~:~E~: 
would ornriotomy hase now been, may I ~k, had not chloroform bet•n in u:0.e? ·w ould 
it ha Ye been an established opcmtion in surgery? Could it hal'P been so succe .... sful? 

~::= ~;:~~~~~::~ot1~1~;:dq~:=~i~:~~~f~r~~~~:;~ertt~~11i:1t!·~~):1:~~~~1t; bi~ l~~cl t~::e:~t~~~~~·:;ful 1i~1 i,: 

~~r~~~~~:i)~~~.~:i;~l~~)~g~;~:~~~~~~;f :~:lc~;,~:J~~~~'.~~~.~i~if i~~:;:~;;~~'.i~·~i;:;;~~~~J"::~~~ 
all :~bdomi1ml surgery the same observations :\re n.pplicalJI<', although they may not tell, 
perhaps, witli the same force. 

:·~i~~~:f :~jlf.i:.~:~~~:~~;1f :~:~~!l:~~;,tl~:~~~:~~:;;f :~:~if J::·I~~~~~~~\:~~li:·~:.~~:~;r:i:~'{.i.~; 
~~ t;l~\~~t11 ~\1t ~~~'11::~~:1~>~~;/~;~;::5c~1s1~;· ;r~1 ~:~vn~;·~i~ 1~~:~.:~1 ~.~ ~1~~;~t~~~1a~~1't1~i~~ ~~~f 
certainty as :my other class. They Imm in truth been move<l from the incurable lo 
curable affoc.:tion~. And yet these instances of plastic surgery arc only a portion of 1ho~e 
which l might emm1(>rate. 

t: In the treatment of deformities about the mouth, no:-c, and eye; in the di.,,·ision of 
cicatrices after burn"; in the treatment of ruptured perineum, with all it::-; complications
what innumerable ca,;e!:I might be quoted now, against the fow of former times? 

''Again: in the operation:; of bones and joints, how many of the impro\'Cments in our 
practice are there that may not he put down to the use of chloroform ?-operation.;; for 
necrosis in particular. How rare these were, and how unsatisfactory they must kwe been 
before its introduction! I can recall a few which I ~aw in my st11de11t 's days with no 
p1cnsnnt feeling. How common they are now, and how succcs~fu l ! Taking Guy's as a 
type ot' the met ropolitan hospitals, an operation for necrosis can always be found for opc
rati11g days--thc operation is so frequent and so sa ti sfactory. In the rcmo\'al of bone 

~~~~1,~.~1\1~~~' 11i~~"t ~~~ ,!~~~~~~11~ ~)~•~:r\1~~s,isi tt~sb~'~it /~~:; t~~l l~~l it~~c 0t~~t~t a ~1r~~1t~:~;~~~~ ~he 1~~~~ 
m::rny hauds and foet, which would formerly lrn\·e been sacrificed, arc now ~aved by the 
remo,·;_Ll of di~eascd bone, it is difficult to estimate. \\rou ld Sir \\r. Fergusson ha\'e 
framed the phra.::;e 'consenative surgery,' and could it Imm been adopted, before the intro
duction of chloroform? 

"1 n the treatment of ancuri~ms, harn not like improvements to be recorded? Ha~ not 

[ i~[g~~~~~~~~~~~~~1f.~;f~~~~b!ii~8 
~~::c:1~t ~11(11ef~~11~~~s;e~:~c:~:1:1e~f a:1\c!1~!:~ti~:1l~e~f f~~11~hl~~~~~ s~~~~~::1~~·1,c~!H~'l~~:::; 1j~~,n~~

1

'?t "l~: 
they not dccayinll' in tile lumLer-rooms of our hospitals? and ha,; not the ll!'C _of chloroform 

~~;~;~e e~~~' r~~u1~1t0~11j1p~~:~~ii~~~~ i~:~~o~~t1i:~n !f u~~~io;; ~~;ve_j~\',;t ~ bi\~~:\~:.~s~c~~~:~i~c:it:~l~v~~~! 
fracture of the htnnerus, which would probably have been left unreduced before the rntro
cluction of the n.n:c;.;thetic, and more recently the lwad of the humeru~ ~li slocated on to the 

~~~\~l~~~'.§:1~~1~(~1?i~1~~~~~:~~§ 
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For the ~urgcon it doc~ away with all excuse, if any evi•r (•xi:-;tl•d, for hurry in an opera
tion. Be can take his steps in it with dt:liberation, anrl make it a certainty. "re nen:r 
see now, happily, a theatre full of !l.pectator5 ob:;eninf! the opnation wa1rh in lrnnd; nnJ 
l trust there are few, if any, !-iUl'geou.s who at the prc:-cnt day ~anifitc ~afoty and certainty 
in their operations for expedition and display. The u.se of an~ ... thetic:s Im;; rendf!rcd the 
practice of surgery safer, i;;urcr, and morn scientific. It has rcmon'<l cliflkultit's from the 
practic:e of our art which before were insmmountable, and ha~ rendered po:-.sible innumer
able thing:-; that rcmld not in former times han~ bct'n entertainecl." 

L ocal anresthesia may be brought about by freezing a part, as sugge . .,tc<l by Dr. J . 
Arnott, or hy means of the rapid cn1porization of pure nnhydrous ether, as practised by 
Dr. B. W . Hichardson . Both are valuable means of' diminishin~ pain where anresthesi<~ 
'by inha\:\tion is forbidden or inapplicable. Arnott's plan is C•~rried out hy mixing up 
finely pounded ice in a gauze net or thin translucent india-rnhber bag, with half its bulk 
of powdered salt, the nt'I being placed over the part to i)e benumbed. If well applied, it 
renders the skin at once pale and bloodless, a.nd if contimu·cl, of a tallowy <lea.th-like 

asi~~~ ;H~:11\::,~dl~~:1 ~~ 1~~h:~J?;1i1~.~;\~
1~1~1~:~~c~:~~;~~~,s~~~iitte i~ 1;~ ~!~~1~~a~~bctua.l, morle of apply-

ing local ana'stliesia. than ice. It is 
Fw. 611. worked hy his well-known apparatus, con

si,.ing of a tube with india-rubbcr hall 
and secontl spring ball to make the cur-

:·~:~~l~:l~il111i~0tt~~~hi~ll~i:: ~.~;~11~ ·~~1:t~~~i~; 
anhydrous ether of a f:p . !!T. 0.72:3 and of 
a boiling-point of VG° Fahr. Through 
the stoppered nctk of this bottle a glass 
tube is p1~,f>d, whi<'h reaches at one end 
nearly lO the bottom of the bottle, and at 

Dr. Rlehudeou'a apparatus. ~:.e ~lt!tl~~·, J:~.~~~~',\~:1i:\l~-~~~\~~~~ll~ ~~~: 
ether ii; forced in a fine spray, this spray being directed upon the part to be benumbed 
(Fi~. Gil) . 

l•'or opening ab$:CC'~ses, taking out small tumors, the remon\l of ex!C'rnal pil(-'S 1 a.nd other 
minor operations, tliis loc:tl amt•sthcsia is of great \'alnP; but in µ-nwcr surgical acts, it is 
inapplicable, as it only affects the surface and is but skin-deep in its inHucnce. 

CHAPTER XXXVL 

A:\IPUTATIQ)I'. 

"r11r.:-.· a liml1 is 1':1.Vecl by the excision of a joint, and life prolonged by the application 
of a ligature to, or the torsion of a wounded or disea~cd nrtt:ry, surgical science claims a 
triumph; nnd surely an equal triumph ought to be accorded to her, when, by the remo,·al 

~/~~ !~~!·tat 1~~1~1 ~1 t~·1:·:~~r~: ';:;!1p~t1~l~lL~if,:j u1;~~,i:~e~~~~:~~J:1o~~a~~h::b!~~r~;}Y ;~: :.~~p~;!~~ 
amputation i~ an opprobrium of our a.rt is to take a narrow view of its objects, sinc1~ as the 
fir::;t object of' the surgeon is to sa1:e life, the neccs8t\ry sacrifice of a limb bl·comes the truest 
"conservatism ." To sacrifice a limb unneccs:;arily is an ('rror whic:li the surgical mind 
would never willingly commit, although to sacrifice life in the feeble effort to sa.,•e a limb 
is one of fo.r gn~atcr magniLutle. It i.s an error, however, that timid surgeons arc too 
likely to fall iuto when inoculated with the narrow views off~ spurious conscrrnti~m, since 

~~V3~~~1;~~~~~~;E~~~~;.~~1~i:~~~l~h'.~~§gj~ 
J t is not my intention to fli.scus.s, in the present chaplt:!r, the conditions under which 
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amputation may be calleil for, ~ince these lrnxe !wen fu ll y comidr1·e(I in the 1lifforent 

~::~~~~;:r;o(':;~~~~~,~~1~11~~1\::~ij~:~·i~:. ~:~<~~~:.::~~~. ·~~ ·~~~1tr~1l~~ i:·l~t• t::(~:t \~~~~~;~; !·~;·it~ [p~~~~~~~~~ 
ance undt•r the d1ffercnt comhr1ons 111 wh1eh it may be dcmai11Letl 1 aml to de_.;c;ribe the 
variou~ form~ of operation as applicable to diffon'11t part~. 

10 ,~.C~~:~~;~ t~~11~~ii:·1~i"Y ;/~.~~~::.~.1i~1~1/:011~~~ ~=s ~n ~ ;~~~t~~;.' i::~,, u:~;:,: =~~~ 1~.;~e:~.~11~11h1~r~~~~:i 

f,~~~~~~1f ~~(1f }~j~~~~~~f t~~f f ~j;~:~~~~ 
tfi~1~f~i;~:~~~~i:~l;.i::~l~):\~i~~~~:f :~:::.s1;,~~1::

111

;~1'.~!:.~-:-,f::~::;;~~£:;:fr::::~:~~~~:~~ 
:~:~'.~!~~~'.°f ;'t~f [~;~:~ HI~{I::~~L~i1~12~;:~i:~:~~:L:~j§~:ri~~,~~,~·~:l~~:.;~:;:~~f ~ 
coni<'al c:\\·ity wilh th<' bont at the apex, Alan;-;on':-; ohjl•ct ha\·ing been to prevent the 
~ug:lr-loaf !'lump. Still later, BPnja.min Bell, of Eilinburgh, anil Hey, of Leed.;, ~ecured 
the :-amt• C'ncl by first rli\'itling the integument with a <'irculn.1· cut :Hid <li-..~ecting it up; 

~l~~J~.: 1~~·1 ~n1~11:~1~;. ·~~ 1 :.l 1~~i~.~:~:·r~i'''1~·:11;~~~~1., h~$ltt~;: ~!~~~·c~:.~:~ ~:: ,·1i~~;~1\ :~:g~ J~~::~~l~~~\~~~r~~i-
ge~tetl tlw expf•tlicncy of diYiding the posterior muscles long<'r than tile anterior, to com
pem•atc for their gre:lt(•r rPlraction . 

Tlw )lap operatiou is more modern than the circular, and to ~lr .. fames Young, of 
Plymouih, is due the credit of ha\'ing first published in 1Gi8, tlw nwtho ,l which hl' inform3 
us he had" from a ,·c ry ingenious brother of our," )lr. C. Lowdll:lm, of Exeter. H e 
made one fla.p only of skin, di,·icle<l the mu~cle~ by the <'il'l•ula r plan, and stitched tile 
parts tog:t•thcr. Ei~htccn years la.ter Yerduin , of Am...;tcrda111 1 made the first muscular 
and ski n Hap by perfor:\ling the limb and cutting outw:~n l s (lran ~fix:ion). 

To Liston, mu~L lw a.Lt ributcd the credit of having fully e~tablisbcd the fbp operation, 
and in the pre-ana:-sthl·tic period when time was a point of co11~i<h·ration, the ex:pe!lition 
with which :unpulation ('oulfl be performed Uy tran!'fixion compared with tlw tediou'iness 
of the circular opt•ration tended much toward this e nd . It was thought, moreO\'C t', that 
a large ma-;s of mu~cle formed a good covering to the IJ01w, arnl yielcled n better stump 
than that in the ci rcular. Experience, soon pro,·cd, howevt>r, that this opinion was not 

:~·1~>rt~~~e~~~£c~a~~t~~!:a~/ 1~~o~~:~:r°~:~~s:~ ,·~~ t~~~:s ~:~;~ 1 ,~~~~tr~,:~'. 1 f~~;i 1 1~~ u t;:~t e ~.~;1~;~~~~~~ 

fii~~~ii~if ~~::~:;j:,rf::~~~2:,::::~~:~~~it:,~~ (t~~;~~:;~;~\~~;:~::,~~:::~r~::I;L~~~rlf ~l~;~i~~ 
the Lest for all amput:uions of the leg and forearm . 

~;~;~~i~~~~1~f~~~~i\ijl~lP\~~~~~~'.~;~~~ 
part, if not all, his weigh! upon tho stump. . , . 

The chief objection:;, to the operation consist in the tendcn.cy there 1>; for a long skm 

~f ~~~~:;;;~~1j~~~~~~~:~g@~1~~~'.!~::t~~ ::;~;~~ 
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practigcs Tcalc's amputation will often sacrifice a larg:<> portion of a Iimh that mi:zht other· 
wiee be saxed, and haYe to amputate at a high<'r point than the 1wcessitics or tlt1• case 
<lemaml 1 tlierehy often adding to the danger of the ca~e as well :\.;; 1wrforming a 11t'l1dle~s 
and unjustifiable operation. The surgeon wl10 rcmoYc~ :ouch portion~ of the body as 
require rcmo,·al and no more, by such a flap a~ allows thf' cicatrix to he placc<l behind the 
stump and out of harm's way, performs a good and s.t:icntific operation. 

l:ndcr all circumstances, any form of amputation must be looked upon with faxor that 
takes away only what need.s remornl, and pro,·ides ~ufficicnt int<•gumcnt to cover the end 
of the stump; that in~ures the cicatrix being out of harm's way, and that no nenc8 are 
likely to he inrnhcd in the cicatrix or fixed to the end of the ampurate<l bont•. Any 
form of ampulation mu~t be regarded with disfarnr that requires the removal of more of' 
the lJody thn.n is c .... sential to carry out the surgeon's primary aim, and intrca.;;;cs the risk 
of tlie operation, howeYer good nrn.y be the stump secured. To provide :-;ullicient integu
ment to conr tile stump is a wise and necessary measure, and to fail in this when c·ircum
stances do not compt.:l must be regarded as ba<l surgery; yet in certain c:i ... es of iujury, 
disease, or gangre1w of the ext remities, where it is ad,·iimblc to take away the <li5C<lsed or 
injured parti:;, and no sound skin is left from which to make a flap, amputation slioul<l be 
performed without regard to a CO\'ering for the i:;tump, as doul>tle:;s, it is lJettcr to rernon 
the diseased part that is hastening on the end and lca,·e the stump to granulate, than allow 
the disea~e to haxe its way and to sacrifice life. At tlic hip- and !Shoulder-joints where 
this contingency is mo.;;t likely to occur, the adoption of this practict is not nm:ly called 
for, and at othrr parts is equally applicable; for, knowing what good :.lumps are often 
obtained when the skin and soft parts, that at the time of the opcmtion co,·ered in the 
bone 1 sub,.;equently dloughed, I am conYinced that in certain injuric:S to the arm and leg 
the surj?'('Oll had l>cllcr amputate wi1h a poor flap at the elbow- or knee-joints, lea,·ing tbt:: 
rest to nature, than ri~k life by amputating higher up, i.e., through the t-!iafts of the 
humerus or fomur. l ha,·e on many otcasions acted on this principle, and to 1H°C\'ent the 
necessity of amputating above a joint in ordn to make a good stump wilh a skin CO\'cring, 
:unputated at a joint or below, utilizing enn injured skin or brui~ecl tii:;sue . ..;, and rarely have 
Leen disappointed in th<' result, the stump subsC'quently granulating well, c\'Cn when the 
flaps tlu.>m.;;che;:; sloughed. In injuries to the leg this point i~ of grca.t importance, :-.ince 
the mortality of amputation of the thigh for injuries is Yery great. .A,.; an admirable 
illustration of the rnlue of this practice a case may be referred to (Circ. };o. iii, 'rash
ington Army Depart., page 216) in which recovery ensued after all four liml>~ of a. man 
n.'l. 26 were ampuUitcd 01i n.ccount of frost-bitf'. A month after the injmy, when the line 
of demarcation had exposed the bones, Dr. Muller, in order to save los~ of blood which 
would ha,·e l>ecn serious iu the p:itient's weak condition, dissected as much hcn.lthy fle:;h 
from the radius and ulna as the line of demarcation would admit, without cutting any 
blooch·cs::>ds. and then sawed through the bone. This operation wa.-. performed on both 
arms with hardly the loi"s of any blood. On the tbird day both leg.:o; were :unputau•d in the 
same manner. J 11 this t·ase not one of t!te four stumps could be covcrud with sufficient 
skin, and much l1acl to be left to self.reparation which took pbcc to an extraordinary 
ext<>nt, the stumps healing O\·cr with healthy granulations, some little cxfoliation of bone 
taking place in two. 

Again, is it alwtiys ncccsi"ary to amputate through healthy tissues? or, to gain this end, 
is it expedient to amputate higher up than would otherwise be nccef':-:ary? I unhe .... ita.t
ingly an::;w~r tl1at ~uch practice is not called for. To amputate through ti:-:..;ucs infiltrated 
with cancer or otl1cr new growths, would, of course, be futile and bad :surgery; but to 
cut through tis,,ue~ that arc merely infiltrated with inflammatory products, tli:.i.t are patho
logically reparable and of use, is a wise and con-"'errntirn process. Jn disease of tlic knee
joint when suppuration has spread up the thigh into the soft parti-, amputation may often 
be performed through the com1yles or just aboYc thtm, and a good stump secured; when 
by following ano1her practice, a much higher ampul(ifion would be called for, a.nd consc
<1ue11tly, increa~l'd risk to lifo incurred. Tissues infiltrated with inflnmmatory lymph 
often unite rapidly an<! well; indeed I have seen "brawny flaps" unite by prinmry union 
quite as well as others not so infiltrated. 

J am co11vinced, too, that however desirable it may be to obtain goocl, long, and healthy 
flaps in all amputations, tlie adYantages of such are not so g:rcnt as to justi(y the ~urgcon 
in imcrificing more of the l>ody than is essential, thereby atlding to the ri;.;ks of tlv· case 
and more particularly in amputating abo,·e a joint. It is true, th:it by one form of ampu
tation, a bt•tter stump under most fosorable circumstances is often ~rcur<::d than another; 
but it is equally true, that good stumps arc often obtained under the most unfaYorable 
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conditions, and tlint bad stump"' follow tlie amputation of a. limh in which !lie 1'tate of the 
flaps promi ... ed to bring about a farnrable result. To a~sr rt th:\t the form of amputation, 
or ratl1cr that the dhape of tl1e flap, &c., has anything to do witli the relative mortulitr of 

~~~i~~·1~1ts~~~~~sta~~?::~ i~~~\~~;·1:~~;1 ~·1~~t :~i~~d::~~:i. e:,~:t1~; t I~: ~~:1 ~~sa 1~1i:~·e~~>:i~~~:~~l~o~~ 
~~c;·~~,~~:~~i8 s~,~~~1 ~i~0th1~a;'l~bj~~~~ a~~~~~~~~n~l~zf~c~~eth~~'~\11i~i~;:~e1~~!1~ 1~a~~~~~;,~;11~ t~~e:r;; 
the clangc•r , and the more of the hocly that is removed, the grt·n.ter the risk. :\Iy own 
conviction is, that howe,·er desirable it may be to obtain a model !'lump, the end is not 
suflicic11tly cert;~in or important to juMify tl1e surgeon in ad1li11g one tittl e to the ri,.;k of 
the operation, or in sacrificing more of the limb than tbe nctc ... "itics of the C:l:">e ckm~rnc! . 
I regard it as bad and unjt15;tifiable surgery to perform a Synu":;; or a Pirogoff's amputation 
when~\ Chopart's will !l.ulfiec; to amputMe a leg when the removal of' a foot at the joint 
will answer the purpose; to remove a leg or thigh an inch hight• r than is absohH1'lycalled 
for, in orJcr to ('XCCllLC wlmL may be looked upon as a good operation or to gratify a 
fancy; to :imputnte th rough the cnndyles of the fomur wlu'n an amputation at tl1e knce
joint can be performed, or through the shaft of the femur when the like encl may be 
secured by cutting through the condyles. The surgeon must ever look upon the operation 
of amputation a~ an unfort11natc 1wccssity1 and should bear in mind that it is to be under
taken only to save or prolong life , or to acid to Jifo's u scfulnc~c:.. \\rith these end~ in view, 
he should not ad1l one jot to its dangers, or take away an iuch more of the body than is 
e~sential. The beauty of' a stump may be something in itse lf, but is nothing if it is to be 
obtained by increa!-'ed da11ger1 and the brilliancy of an operation is a ~narc that f-lhoulcl 
nc,·er be allowed to draw tile surgeon awa.y from the main ohjccl.-the prc,,.en·ation of 
life-wliich alone gi\'Cd the opera.lion of amputation a high and scientific po~ition in su r
gical practice. 

The mortality of amputation is more determined by age than anything cll'e, ancl the 
credit of ha\'ing stati~tically proved this fact is Jue to ::\Ir. Holmes (' St. George'~ Tlo:">p. 
Rep.,' lSGG and 187i). In my own paper on the cau~C'S ol'dcath in amputation(' )fetl. 
Chir. Tran~.,' vol. xlii 1 J8.J9), this J>Oint was onrlooked; but, following :\fr. llolrne:;'1; 
example, 1 re-analyzed the case~ on which it was ba<:Nl, and hf~'·e been somewh:it :-;tarr l• ·cl 
at the nffy defiuitc conclusions brought out by my analy.'.'1is. Thu1;-

0ut of 103 cases under 20 years of age, 10 died, or 1 in 10. 
Out of l ll cases between 21 and 4-0 years of age, 2l died, or l in 5. 
Out of 7-t cases over 40 years of age, 22 died, o r 1 i11 3~. 

The mortality of amputat ion between the ages of 20 and 10 be ing exactly twice as great 
as before 20 years of :\ge. 

1\rr. Callender (' ) led.-Chir. Trans.,' yoJ. xi vi i, 186 I) and :\Ir. Ifolmes's combined 
statistics reveal the same results: 

Callt-nder's 
llolmt!s's 

Ca11esunder21)yeanofaoe SetwPen21aud<{0y•'lHiofal!'.e. O•·erioyearijofage. 

61 cases, 3 died. 92 cnscil, 20 dictl . i-! cascii, 30dicd. 
130" 22" 215" 65" 15.}" lib c• 

191 cnsrs, 2:'1 died1 307 cases, 88 died, '.:?29 cmu•11, 91'\ rlh•1l, 
or 1 in it. or l in 3t. or 1 in 2! . 

~if ~:~:f.~3! s~~]};~r:2;~~i~f ;,¥i~:1;~:~~~R;.;2 
el icited : 

f:s~~~ie~~;d c~~~~·.len~~ed. 
Under 20 years of age 4, or 1in17. 9 3, or l in 3. :W 3, or 1 in 9. 
Bctw..•cn :.m and .J.0 . 12, or 1 in 5t. 15 4, or l in 4. 30 5, or 1 in 6. 
0Ycr.J.O . 5, orlin 6!· 9 3, or l in3. 32 i.1, or l in~· 

Amputations for acute suppura.tive di!'case are most fatal, and. should. 01~ly be tlll(~er
taken when a st rong necessi ty exists . I pointed this out in l8J9, but 1t is not a tnct 

::;~:!::~: i~~~~nr,~;~~~,l~~:o~.,~~7,;'~~:,i;•:~ci~l~:~,'~1;::~;~'~:~~!1;u~~1it~~nt~~·~:~~~d:~1~?~~ 
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~~:efi~~~ai~i r~'.~t~'\1~~!~~i:·~~::1 ;~~~liti~,~~ ~~~pit;11~~:~1~~~~~xpcdicncy are n~ d:\ngcrous at all periods 

1\lr. Callender has also well shown ('St. Barth . Ilo:-;p. Ht•p./ HH;!l) l.hnt the mortality 
of ::unputation.,, is much alike, whether performed in country ho,.pi1als1 in country prirntc 
pr:lC'tice, or in country cniiC:i in London. In amputation-: on Lornlon ::;ubjccts, a:s in the 
subjPtf:-; of all large towns, tht• mortality is somewhat hig-lwr. 

Dr. 8tcl'ic haii. howc\'cr, gone further, a1l\I pro,·e<l by tig:nrP~, that a1nputations per
formed in London for injury on country patients are, a!i a rule, more fa\'orable than when 
performed in town cai-e~. tlie difll-r<•nce between the two cJ:i,;:-:es heing far less marked in 
amputation for disea,;c than for injury(• Guy's H osp. Hep.,' lMG!l-70) . 

The causes of death afler ampu1ation are as follows, taking the.o:c conclu.;;ion~ from my 
pap(>r on the !rnhjcct (' Mcd.-Chir. Trans.,' 18.jfl), to whicl1 tlu~ rcatlt•r must be r1;fcrrcd 
for further ckta.il. Shock and e.clunlSlion claim one-third of' the fatal casC'~, and one
twC'lfth of all amputations. Pytemia was the cause of death in 12 per cent. of the fatal 
casrs, and in one-tenth of all amputations. Secondnry he111orrha,qe in 7 per cent. of the 
fatal cases, or 1} per cent. of the wholf> number. Some co11q!li'cation, cerebral, thoracic 
or abdominal, ClHISC'S death in about 4 per cent. of all case's. Py;_l:'min is nearly twice as 
fatal after amputations of' expediency as after those for disease or primary amputations, 
but i!I ]e,;s fatal af'ter secondary amputations than any other~. Jn amput:ition of the leg it 
is twice as <lc:;tructi,·e as in that of the thigh, the laq!cr ,!;l'Ction of bone being the more 
dangerous. In primary amputation of the leg, it is more fatal than when performed for 
di:sea .... c. 

Jlow for the dcathR from secondary hemorrha~c will be diminished when the practice 
of tor.;ion of artPries is more general remains to be pronid, although from the experience 
we h:we had at Guy's Iloi;pital the promihe of a bettC'r r<o"Rult i~ ,·cry great. Vp to the 
end of IR7 l we ham had :WO con,:ecuti\'C cases of amputation~ of the thigh, lE>g, arm, and 
forearm, in whith all the artL•ries had been twisted ( 110 of thPm having been of the 
ft•moral artery). and no ca."e or secondary hemorrlrnge-in<lecd, om hou~e-:mrgeonf; never 
expect to be call<'<l to ca8es of secondary hemorrhage now that torsion is the general prac
tice of the hospital. 

rrhC' operation of amputa.1ion may he called for on account of some incurable di::.ease or 
incurable injury. ""hen pcrforml'd for the fi1·:;:,t cauRe, the operation has been dc:ocribed 
ai; a pathological amputation, when for the second, lNt1t11mtic. Both clas:;es are also sub
divided, tlu: pathological into amputations for suppurative disea:;;.e of bones and joints
pure pat/10/09/,.al amputation; an<l into those for talipei:i, tumors, deformities, &c.-:Lmpu
tations of expt•d icncy. 

Traumatic amputations performed during the lirst twenty-four hours after ihe accident 
before auy infbmm:.Hory cornplications lnwe set in, are called primrcry; the term secondary 
is applied to the same cla:-s of cases after suppuration has appcarc<l; Lhc word intermediate 
being employed to designate amputations pe1formcd twenty-four hour,; after the accident, 
but b(·fore suppuration ha~ clecla.rt!d itself. This di~linction, howe\•er, is not a satisfac
tory one. 

Some st:Hi~ticians have classed the secondary amputations with the pathological, but 
this practi..:c is cku.rly wrong. 

Tim DIFFERE~T l\IovEs or A'1ruTAT1ox 

may be divided inl~ three great cla .. ~:ses-lst, the circnlrcr; 2cl, the flap opE>ration, whether 
by tran:ofixion or cutting from without inwar<ls-Teale':s amputation (consisting of one 
loug anterior skin and muscular flap, antl short posterior), Ucing: looked upon as a motlifi-

~~t~~;~\~1~.t~~1~11~~1l~~:~1;~t:!~l::~c~;~~1~1s3~1;:1~:~i~~~·x~~~1~~;~~l~11:1~i<1;1l~~1~~1\iso~~!~.in ~~i~ ~::~ 
~rc~1\1~c~1~:.: 1~~~e i~1\~~1~~;:~~i~~~,~:~~~~~~~:~1s ~f ~~~1~1,t1;1~i~1'.~ ·;::~\•~i~~l~;~~~~~t~l~t~i~~~h prac-

The old ci1·cular1 as already described (p. 903), is now fairly abandoned. 1t. has no 
n.1lvantages over the more modern mixed form of amputation, and will not take the place 
of the flap where the latter is applicable. In small lim.bA, where there is but little mus
cular ti,.;~ue an(l a ~ingle bone to di ville, it may be perform.ed, but cannot be recommended. 
It i,:; morr practi;;ed abroacl than in this country. 

The flap operation doubtless owes its popularity a:-\ much to Liston, Lisfranc, and 
Y clpeau, who were its :;trong ~upporters, as to the facility with which it is performed, and 
the satisfactory appearance of the Haps at the time of the operation. Before a1rn.!:slhetics 
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~~~;~ij,~'.~~~~~~~\tt~~4f;~:g:21~~:~~Jt.~:~~1: 
:~;~}I~~:;~;i~,~:;;~:i~~~~~::~·;,'::1~~~~~~:~~,~~~~;;~:;1~:~(.i~:r~:,1:2 ·,'.;:~~:~f.~'.'.;2.'~.i:;",~~~;~~~:~ 
it i" the o nly one open to the surgeon. 

!~~ff ,;~~~;z.::::i·:~~::~::·.';;~::~~,i~:::::J:·:~,.:;:~~~"::;;~:.,~:;!:~~:~,.,~~:,~~:£:E.~: .. ,~~~i~~~~:~~i 

~~~:;;1~ ~~f ~i~f 20f :E:~:~;~~;:;;~s1:~l:~!~,~t:f~:~~~~ 
ThP adt'rrnfoyes of trilnsfixing the flap consist in the rapidity nnd clcanlines!' with which 

~~.\~ ,;t:~ ::~:;1 ~\1~l1~k ;~~ u~~lct~~n~~.,~:~~I~~~· ii:;~·~ s r:~~ia~~e; ~ ~~~~(~t~~ ~~1;ll~:~;:,~ ;si ';t~~~e ;~·i1;~·:L~~;~~~ 
tht• knife. By the plan of' cu tting the flap from without inward;;, t!ti~ di~ad nuuage is, 
howeYer. 1wutralizcd, while an extra alh-antage i:s gained, f'or the surgeon c;m often cut a 
1011!!('1' skin than mu.;<·u lar tlap, which in large limlJs i ~ a matter of importance. 

)11 !<Onw amputation:--, a.-. of single bone·:;. the ope ration may be performed by cutting the 
anterior flap from without inwards, and the po:.ll'rior by tr;_m!'fixin~. In the arm and 
thi.zh. wht'n I ::"elect 1he flap amputation, this met hod i:s th;~t which I usually adopt. Jn 
cutting- the flap by tran.;fixion , particul:\rly in the thigh, the surg-eon should always 
:-;upport it wi1h hi>l left lian<l , and, wht:n a sullici ent flap liai; been math.:, cut ~h:.i.rply out
ward' (Fi~. G13). 

Sir\\". Fe1·gu~son :;:.ay~, with respect to the flap operation, 1
• if, in lran;;fixing, the flaps 

be made purpotiely short, an1l tht>n, l'(~trnction bein~ matle , the kuifo be carrictl round the 
expo,ctl tis:-.lH'S which cover the bone, a cone will be fornwd resembling that in the onli-
11ary circular opcrn.tion, and thus by a combi11:ttion, t~ cornpromi~c of the two methods 
(the circular and the flnp), a covering to the end of' the bo11e, in otli<' I' words; a stump, will 

!::~ t~~~·~1 t 1t~~~;~~~i~ ii1~ ;~: Yn~~~1i;11~~~!~;~11~c~s '~~~f1~~.1~~r ·~; ·t:1J~ot~~~~ ··,.~~~11[1l~~~~~, 
1

( ;~~~~. c~:~ ti}~7.o~~0~~· 
Surg-., HHi7.) 

Besides tlu·s.c recog-nizcd forms of' amputation, many others arc performed, the :surg-eon 

~;:;· ;:~! :~~I ~i\\~~ ::. J11~Lc;~ i 1~111~1!11~p i~\~~~~·~:~~~j ~~.~~i'~,: i ~;.~~~.~.' ·:o I~~~~~ :.~\'11:l:·:~ :~::~~:~;)~~!' i~l~~;:·~·~ 

f ;\~~:.:~;·~f ~~:I~:i(:/~~j~~·i~~:~~~~:If ;,i:\rl}:'..~:·;1:~:~i2~~;:/~~{I~;~[~~:;~;:; ::~~ 

~;1l~~~Jf f~\~!~!~~~~?ffi::~~~~~Ji~;~~[~~~ 
~Ii f~~~~f f ~~'.~IE~~~~~~~~!t~~f ;:£~ 
out inwards. 
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T11E FLAP 0PEUATIQ~. 

ThP ~urg<'on h:winµ; dccidl'<l upon the operation, and obtainC'<l the con..;enl of the patit•nt 
or of hi=- friend--. to it..- performance, ::hould :::e~~, unles.;;; time 11re~--.e,,, that any ft'eal aecu
mulation is n.'mo,·ed Ly either a mild aperient or an enema t\dmini..;tcred thirty-six hours 
beforehand, and that as good a meal as the patient can take be gi,·cn four or five hours 
before the time fixed for the operation. The meal should be of meat, where po~.;iblc, 
with !'OllW stimulant, or, when i'olids are not acceptable, of a mixture of milk, egg, and 
brandy; for, a.c:.suming that chloroform or some ana,•s;thetic is to be administered. it is 
essential, to µ;nard again,.t sicknc::s, and to ba,·e the proce~s of digestion fairly completed 
beforehand, l'ince rnmiting il' more prone to take pla.ce with a full than an empty stomach. 
The part to Le operated upon should be well wa~hcd pre\•iou,gly, and, when much hair is 
pre!'ent, al!<o shtlvcd before t.he patient is placed upon the operating tablf'. 

All in..-trumcnt.:; and dressing appliances should be arranged out of tlw patient's sight 
before the time of th~ opern.tion, and a sufllcient number of a~:-.ist:mts pro\·ided and special 
dutie" allotted to them. 

Thus, on one tray there should bC' a tourniquet or elastic La1Hlagc to prevent hemorrhage, 
and good tor:-ion forceps to twist, or ligatures to tie the YC$sels; amputating knives of 
sufficient length and i;izc·, with a bistomy or Catlin to di,·idc the soft part~, and ~aw and 
bone forceps for the tn·:11ment of' the bone; a tl'naculum should likewise be at hand to 
take up vef<l':els that luwe retracted; thne should he al~o a pai1· of :scis~or.s, and a linen 
retractor. The tori:;ion forceps I employ (Fig. 120) arc as good for taking up an artery 
to tic as for twisting. 

On a !=Ccoml. tray enry npplianC'e for the drc!:=sing of a stump should be arranged, such 
as suture nt:>edles armed with wax silk, wire, or carbolized catg:ut; strapping cut into 
sufficient lengths and breadths; lint for pads or dressings, and splinB when applicable; a 
C'a.n for hot water to heat the strapping should not be omitt.cd; hot an<l cold water in 
abundance, clean l:iponges supplied by the surgeon, well Wf\.-ihcd in iocline water and 
!:=queeze<l dry, and r-of't towel.s l:iO arranged as to be always at the surgeon's command during 
the opern.tion, must be pro\'idcd. 

'\"'ith respect to assi!it:rnt::, one to gi,·e the anrcsthetic is a neces~ity, and, when pos::;ible, 
he should l>e an expert to whom the surgeon can resign his patient with confidence, as it 
is trying- and i;omewhat ri:::ky for the operator when otherwise engaged, to ham an eye to 
the an:Psthctist. A second is wanted to hold the limb aJ.10\'C and to command the artery 
of the limb to be amputated; a third to hold the limb below till it is rcmovl'd, and subse
quently, to sponge and help to twist or tie the vessels; while a fourth is of essential service 
in amputation of the thigh a.nd leg to hand the instn11nc11fs, sponge, or to do what may be 
required, &c. Tlwy should lw placed a~ shown in Fig. 612. 

The nurse sliou!tl be nrnr to take away and clean all sponge,:; as they :~re used, and to 
replace them with others, squeezed quite dry. 

"'hen the operation has to be performed by daylight the tahle ~hould br placed where 
the bc~t light can be obtained, an<l when by candle-light, !:it1tlicicnt pro,·i,.;ion mu~t be 
made. A good operating lamp is of great use, as well as a hand-glas1' to throw light upon 
any one part. 

The op<•rnting table should be narrow and steady, a kitchen tablP with flaps bring the 
best, and i~ always arnilablc. In hospitals, there ought always to be a. ~p('cial table. 

In amputation of the upper extremity the patient .should be bro11gl1t well to the side of 
the tnbll·, and in amputations of the lower extremity well downwards, the opposite limb 
being !'C'Cured by a turn of a bandage or strap to tlie leg of the table. 

In amputating, the surgeon should always stand on the right-hand sidf' of the part to 
be amputated, in order to keep during the operation full control with his left hanrl of the 
flapi;, and pos5ibly, of the main arteries, and afterward5 of the !1itump. Ile ~hould, more
over, see that the tourniquet is so fixed as to control the ve~!<cl whrn ti"htenrd, which 
should on no account be done until the operation is about to be commenc~d . The limb 
to.b.e :lL"?Putntel~ should be emp.tied of its venous .blood. before fixing the tourni<}uet, by 
ra1s111g its encl for one or two minutes and smoothrng wtth pr<'ssure the ,·ein:5 from bdow 

~~,"~:~a~'~i1~~~ t~~~s~~ni:.rnd;~·:. limb should then be constricted higli up l.Jy a tourniquet, 

Jn. the flap ope.r:uion now being considered (and for the sake of illustration I will sup
po~e 1t to bP a tlngh) the surgC'on should mark out with hi!' eye the point n.t which he 
propo~cs to di,·i~c the bone, and, with ~1is thumb on one side of the limb, and fingrrs on 
the other, gra~p 1t at a l':pot corre:;ipondmg to the base or the a.nt.erior flap he is about to 
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make, cutting from without inwar(l:•, faking care that the hasp of this flap is at len.::.t an 
in(· ~• lower down than the poin.t at.which the bone is to be di"ided. The ant~rior flap, 
which should Le cut fir,.t and ol ski~, ought to be as Jong a~ the .,,.oft parts helow will 
allow, and large enough to cover half the ::itump, or rather more than half the diameter of 

Fm. 612. 

Surgeon and bieas11ietan1earrangedfor1u1 :lmputatiou. 

the limb, Lut when pos.::.ible, it may be longer, since it is now generally admitted that the 
long anterior flap form~ the best stump. The skin flap should be broad and rut square, 
with the o.ngks rou1Hh~d off~ but not pointed. The mw:.clcs ~liouhl then be di\'ide<l down 
to the bone with a clean cut of the knife made from heel to point, and rcflcctl:'d with the 
skin flap. The anterior flap haYing thus been made, the point of the knife ought then to 
be passed through the wound beneath the 
bone, and the limb so transfixed as to include 
all the t issues that remained undivided. The 
knifo shou ld then be made to run downwa rds 
parallel to the bone, far enough to ma.kc a 
fla.p of the required length, and then turned 
backward~, the downward cut being made 
sharply (Fig. 613) . 

Fto. 613. 

Amputatlonofthechighhy llnpoperation. 

The surgeon during this stage of the opera
tion should support with l1i s left hand the 
under surface of the posterior flap. "·hen 
the anterior flap has been only made of sutli 
cient length to cover half the face of the 
stump, the posterior must be cut long to allow 
the two to meet. " rhen the anterior flap 
has been a long one, two-thirds of the length 
required to cover lhe ~tump, the posterior 
flap need only be half' the length of the an
terior. Long flaps always yield the mo::)t 
sati:;,f'actory results. 

"n icn the flaps Im Ye been made, they should IJe carefully held aw~y .from lite. ~one, 
which is to be bared upwards for abont an inch above their base where 1t is lo be d1ndetl, 
and two periostcal flaps cut and pressed upwards. The sof'L parts 01~ght to be rare.fully 
held away from the bone to escape injury, and for this purp~~c, t!1c linc~1 rclractor is of 
great value. The saw must then be applied, the bow saw ( l• 1g. G12) _bemg pro~J;ibly bet
tt!r than the flat. It should be us.eel from heel to end with a fir1.n, decided, yet free mo.vc
ment; too much 111·cssur: upon it b~ing likely to rause sp~int('nng of the b?ne .. Dm:mg 
these steps of the opcrat10n . the n.s.::.1slant who holds the l11nb must be careful ne1the1 to 
elevate nor to dc.-prcss it, for he wilJ cam~c by the former act the smgeon

1s saw to becom<> 
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locked, an(I by the lntter, splintering of the lower border of the hon<'. The bPst. pl:i.n for 
the fl"'~i:"tant to nclopt is to apply cxten~ion to the limb in the axi;; of the Lone to be 
diYided, as if to <lraw the patient downwards, though not with sutfi<'icnt force to f'fft::ct 
this r('sult. 

"~hen any o::plintering of rhe Lone has taken place, the rough margin ought to be 
carefully smootlictl down with the cutting forceps, care being obsene<l not to 1ear away 
the pcrio ... tcum . 

Dr. McGill, of the t'nited States Army, has suggested the propriety of making the 
periostcal flaps as d<-o::cribed :i.bove to conr in the end of the clivi<lt·d bone in ampuiation, 
and giHs three ca~es in which this was done with excellent effect (Circ. i'o.'o. 3). J ha"e 
adopted the plan on many occasions with satisfactory results; in some cast's the end of 
the cli\·ide<l femur being tapped with a mass of new bone. 

The bone b(•ing ~awn through, tile stump is to be raised and the main a r tery at once 
seized; the vessel should be drawn out of its sheath, firmly Leid with forceps (Fig. 120), 
and sl1arply twisted snmcienlly oflen for the surgeon to feel that resistance bas gone. 
Tlie end ou:.dit not to be twisted off. The smaller arteries s hould be tre:ucd in the 8ame 
way, it pm;sihly being the best practice to twist off the ends of the smal l muscul:w ;rncl 
cutan<·ous branches. 

\\'hen ligatures are preferred, they may be uc:.ed, the carbolized catgut probably being 
the be:>t. 

A" soon as the chief \'essels· htwe been secur<'d, the tourni<1uet slioul<l be taken a'Hty 
and tlie st.ump <·lcrnted to as:sist the Yenous circulation, the a::::~istant being ready with his 
finger to compress the main artery of the limb if any ye,:sel remain un,.rcurccl. Any 
ncn·e trnnk~ tktt hM·e been cut long in the flaps should be rcmo\·e<l to a lernl wi1h the 
hone. A stream of iodine water may then be made 10 pass o,·er the end of the stump to 
clean!"'<' it of all blood and check capillary bleeding, nnd the surface dried with a .:oft 
towel. the 8urg<'on !:'ali~l)'ing him!"'elf 1hat the \·e~sels are all safoly secured. The t'dgcs 
of the flap~ may then Le acljustttl and kept in appo~ition by sutures, which mnst not be 
put in loo do~ely, but in,.;t'rte<l about Jialf an inch from Ilic margin of the wound, and 
made to perforate the ~kin and fa1 obliquely to the free border of 1he flap; the mo,.:t de 
pendent eorn('r of the wound !"'hould be left open for the introduc1ion of a drainage-tube. 

A po.-;terior splint ought tht:n to be fixed on the stump (Fig. G1..i), with pads of lint or 
spo11gc to maintain i;teady prcs,.iure upon the base of the flaps, though not on tile wound, 

}'l(l, 614. 

~~ 
~ 

Thtgh ~tnmp. wi1h ..,pllut. 

Fw. 615. 

r~ 
Thlghtlnmp,with 1rllntforu.cl'nslon. 

an<I a piece of clry lint or l!auz<> 1 through which a hole has been cut for the encl of the 
draina.ge -tubf', is 10 be applied ~o the :;;urfacc of the wound. 

Cotton-wool .... houlcl tlien be bound on~r the stump, or a good large sponge, rither of 
these matf'rials forming a fil'm elastic compre1:s which keeps the flaps well in appo'-ition, 
and chech bleeding, due ca.re being tnken to keep the end of the drainage-tube exposed. 

:~o i~~:~l 1~ 1~~~:~\'~~~- co~~J:!~1tl·~~~J~:;1~\j::~~c~o ~e~~~~ ~~:~1in:1~~~.~~;~:i:~~c;1\~~:\:1~:a~~:~1~e~et;c:~~ 
application of a. ,';p\int, mo:'! stumps may b<> expectt!d to do wel l. 

rg~~~~~l~t~:~f ~~:~4i~~~~~i~\~~·~~~:fil~!~2B~ 
of ~\11

111;;~1 ~1~r\1,~~~~r~i:~l ~~::~1,\'l~o~1ez:~ ~~eF~~~,~~~~ .. t~, ex!l-n,.:ion may be· applied by means 
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Bl·fore chloroform wns introduced, it wns f'io. 616. 
the late )Ir . .A:-;ton Key's practice, as well -
as Mr. Syrnc'~, to leave the stump open for 
a few hours before its flaps were brought ..... 
together, and doubtle~~ the mea~ure was 
good, for in that time every bleeding ve~scl 
showed il:-1•lf, and the surface or the wouud 
became glazed, and, thcrtforc, f?:OOd for re
pair; Lut, ~ince an~t''.-ilhetirs l1ave hcen in 
u:se, this practice ha.:' fallen into <ll·~uetmlf', 
for the pain in the s1•cond dre~:oing is always 
severe, and to gire one for the purpose would 
be una<lvisable. 

The stitches may be taken away on the 
third or fourth clay, when the parts should 
be supported by strnpping if thl'y gape, or 
if union is not solidi water or other dress
ing to the wound being then all that is re
quin:d. Of' lntc years I lutve used with 
advantage terebene mixed with o)i,·e oil, 1 
part to 3. 
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~~~jI~~?~~I~f ~~~t~i~i~J~~~K~ 
let for the escape of scrum or Olher pent·up fluid. ?\o one denies the C\·il influence of 

~~:\:~,;i~~~~~~:~~i~~E,'.~;~i:i,:.~~i~~~:~:11?£:.:::~~:~[~~:~:~~:~'7.~~:.~1:~~~,i,~~~;i:,:~·:,~ ,:.'.:::::::: 
and the most important is that on which the so.cal led anti~eptic 1reatmen1 of woun<ls i:; 
based . J ... ister is it s eltief ackoc1Hc 1 and undf'r the influence or his grc'at authority it has 
established a. position which de:-crves attention. The theory upon which 1he practice is 
based is one thing, but the practice is another . 

.At present, the germ th~ory is not E'stablishecl, although the practice ba~ed upon it ha:s 
taken a liol<l on the profo~..,ional mind in this and other ("Olm Irie;;, aud has ~o much sucl'e:-:s 
to boa;;t of~ that its Yalue, under certain conditions, c:iunot be <lisputed. How much of 
this success is du(' to the care obtlern~d by the surgeon who dn'."'"'(°'i the wound, and the 
close personal attention which any ca.:.e so treated ncn•,....;arily ree<•iws. and how much it 
depends upon the mcnns employed for placing a wouncl a,; much as pos.;ible under the l'Oll· 

ditions of a subcutaneous injury is not yet determined. I :.un di~posed to think, that this 
latter point i~ the more importan t, and that where the l'OJHlitions enn be fulfilled, the 
practice iR to be recommended. The theory on which tlii" praclil'c i~ based, which I gi,·e 
in Lister's own word:!-, is founded upon 1he labors of P:Heur, who bclien'cl he hacl pro,·cd 

1~11~1r 111irit1~rit1[!! 
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mi~chiernus particle, lurking in some interstice among the tisstiell, may pos .. ibly elude the 
action of the lotion, and sub:<equently propagate its kind anc.1 ~prcad putrcfacti,·e fermen
tation throughout the wound. For it is important to bear in mind that the acid applieJ 
to the interior has no pcr~istent antiseptic effect, but is spe<·dily di.-,,,ipaktl, being partly 
wa:;hed away by the discharge and partly absorbed into the circulation. "'hen, however, 
the wound is made by the :"urgeon himself on a pre,·iou:;ly unbroken integument (as in 

~t"~S~~t~t~~~~1~ 1 :~~;;~~gi~1!"a~~i:1~~~;:~
1~i~o a1::~~~~~t!~:,11~~1fat~~:7or~~g~:!i~n~~o~:f~f ~;:~~/:~!1t~~~ 

with the aci11. Richardson's spray apparatus, ns sugge . .;;ted for ethcr1 with a solution of 
arid one to forty, answering every purpose, while the sponges are rendered harmless by 

~:~~ 1~~i~~~ ,~:;~:~do~~~ ~l~e ~~~~~~rfn:i°i~~~0s:'"~l~~1g 1~~~~~ ~~s~~~n~~~7:;1~1~~.~~ci 1!:i~~:s~~:~~~1:~~;:~ 
ing a tenth part of the agent. The wound must be covered with a cloth dipped 111 the 
lotion during any pcrio1ls of suspension of the spray, which should, with such exceptions, 
be ('Ontinued tl1roughout the entire process, including the securing of the vessels and the 
introduction of the stitchcs."-Lister. "For cases of compound fracture seen for the first 
time se\'era\ hours after the accident I use a solut ion of one part of carbolic acid in five 
of spirit of wine, introducing it by means of a catheter and syringe."-Lister, 'Lancet,' 
)!arch 13th, 18i.5 . 

Lister further nd,·i.ses the U!'C of catgut ligatures or sutures, prepared by steeping them 
for aLout two months in an emulsion made by mixing one part of crystallizf'cl carbolic 
a<·id, dclique.;::;ced by means of water with fh·e parts of oli,·c oil, this emulsion being kept 
in a jar with a perforated diaphragm supported a little from the bottom of the jar, in order 
that the gut may re:-t upon it in the oil, the water sul1sicling. Ile says it is as safe as any 
ligaturr , ~upcrior to wire, and does not act as a foreign body in the wound, the ends being 
ab~orbcd. Ile has never known 8cconclary hemorrhage to follow its use. During the in
sertion of the sutures, the spray is to be employed. 

"At 1he completion of the operation it remains to carry out the other dh·ision of the 
antiseptic tr<'atment, viz., to apply such an external dres.sing as fol.hall securely guard for 
the future against the penetration of septic fermentations from without. 

''For thi~ purpose the most <'Onnnicnt material I haxe yet arrived at is the antiseptic 
gauze, made by impregnating a colton cloth of open texture with a mixture of' carbolic 
ncicl one part, rel'iill fhe parts, parnflin seven parts, in which the re:;in senes af) a vehicle 
for the ncid, while paraffin is addrcl to prevent incom·enient aclhcsh·eness." 

"This drcsr.;ing, while it absorbs discharge, holds the antiseptic securdy lodged in its 
fil.H·cs 1 wll('rn it is retained by the insoluble resin, and it is to this cil'cumstance that it owes 
its snpcriority over most other porous applicationr.;. It is wrapped round the stump in 
about eight layers, and during the first fow days, while there is a copious effusion of serum, 
it is \rel\ to ~urround it with some impermeable tissue to JH"c,·ent the discharge from pass
ing directly outwal'ds, and to compel it to travel along the whole extent of the antiseptic 
im·e.!ltnwnt which should reach sr,·eral inches up the stump. The most durable and reli
able ib a. fine cotton cloth, with a thin layer of caoutcbouc on one l:iide, known in the shops 
as hat lining. The gauze is alf=o extremely useful in the form of antiseptic bandages, 
whctlH'r to check a tendency to retraction of the soft partr.; of" a stump, or, for securing 
and completing a dressing. lf strapping is required, common adhesirn plaster may be 
rendered antit"eptic by dipping it for a second or two in a watery solution of the acid; 
a.nd it i:; mO!-il co1wenient to ha\'e the lotion hot, so that the stmp is warmed at the same 
time Uy its immersion. It ca.11 then be applied effecti\"ely under the spray, which should 
always be u~c<l in ch:rnging the dressings of a stump, till the wound has become superfi-

~~~~1 i~~~~;~f ~1~~ ;~i~1;1t ii~ ~'~~nu~~p~~i::r:~~eo~l: ;~~:::er;r~~~c~~~u~~t i~ ~~~;~ 1n~utt.h~1 ~~ t~~:u~~i~~ 
a1.hantagc of permitting free inspection and ma.nipulation of the stump. ".,.hen the spray 
is interrnitkd, the wound must. be covered with a "gunnl of rag dipped in the lotion . 
The encb of the adlicsirn stl'aps should be overlapped by the gauze, to prc,·ent them from 
subsc11uently conducting putrefaction inwn.rds. "rhilc dhichnrge is free, 1he dressings 
should be changed daily; but as it diminishes, the interrnls may be i11creased, till when 
there are merely a few minims in twenty-four hours the gauze may be left. undisturbed for 
a week together." 

"Besides tlw~e nnti~ep1ic precautions, there nre two other points essential to bear in 
mind in carrying out the lrt'atment, viz., to provide for the due e~cape of scrum, and to 
protect healing parts from the irritating influence of the nnti::eptic gauze. For the first 
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p11rpo:-;" J hn,·e found it co1weniC'nt to lay in the wound a strip of lint ~oaked with an oilv 
solution of l'arbolic acitl (I to 10). one trnd hanging out as a drni1wr, this bf•ing removed 
on the ~N·oml day of lhf' 01wration under the :-;pray. For tll(' !'l'COnd purpo:-;e it is neces-

:~r{ :~ar;(~,~~t ~!11~1 ~:~~:~;i~~i:~fi 1~~1~a~\.~~1~~:l~~:~:~~ ~~~;~~~~,.<;~ :~:
1,~~1:-;\111:}~~~~ ~vI~;ec~e~trt~~ 

to enable it to become uniformly moi~tencd when dipped into a watery solution. It is 

~If u=1;1;:;~~~;;~~1ijl;:t ~>;;~":,,~c;,'111~r~~~~,~~:~,n ~~1(~ ~~~1,:1~~i~!~~1:~;·~~~i1~~;:e~~\~,;·~~n~~~fl~~~~t~~~ 
anti~<·ptic." 11 For lnhricating instrnments introduced into the hladdt•r I u!Sc a solution of 
carbolic :wid in olive oil, l part to 20." Lister u~es al:.::o boracic aci<l in solution, or as 
lint, or ointment. 

u This pnH:ticc," writ<'s Lister, "will be found by no mea11s difllcult or complicaterl. 
lt requires no special :-kill, anti the care which it is essential to take soon beconws habituill 
and instructil'e, and in tlie aggregate saves the surg:eon a great deal of time, bC'sides 
rclic,·ing him or a load of anxi~ty. For when a fow days haH p:i:.=scd without pntref'ac
tion, the drcf':sings m::iy b(• IC'ft unchanged for several dr1.ys tog~1 thn, wl1ilc.: at the same 

::,~.°~~;:~~~~~~:~:::~~~~;,~~,~~,!':;~~~o~:.~~!~~~~~~(~:~;~:'~~l>~.~~i\~~:l::~i::~:r~li:~:~~::.;~::;;~~~::-::;~ 
them," and in this] ('Ordially agree; but more experienrc is wanted befol'e the~e ad van. 
tagc.:- that Li~ter claims for it are e:<.tablished. I am no con\'Crl a!'i yet to the theory on 
which it is ba:-;(•d, nor to the great value of the special practice ba:-;ed upon it; neither is 
yet prornd, arnl it i~ much to be regretted that the origiuator of the sptem should not 
ban: listened to the repeated requests of smgeons to publi~h the re . .:ults of his practice as 
a whole, since it can be by such alone that the value of the method is to be estimated. 

;~1~111;u::,11:~:1~i~::g~t~:~~l:~!~~h~a~;~~ 'G:'1~~~~:·1ygo~1<11J 1~:~,~~~;1~~1t~i1~11~;,,"·tll1:c1~;a~~fc~'·\t1~~10111~!:;~ 
good progrp:-;::, but it has suff<.•rcd a little at tht:: hand~ of its friends, for, when a German 
surgeon, in ad,·ocating a certain operation, states that ''the justification or operations like 
these u11do11btcdly <lt•pends entirely 011 the po:::.sibility of guaranteeing a succes~fid termi. 
nation," and exprc~,.l'~ his opinion that "we [the adopter:: of the antiseptic method] :lrC 
uot n!Ssuming too much in saying, that we han.:: by degrel's obtained sufficient practice and 
experience in the anti~eptic treatment of' wounds to be rl'nlly able to prouo1mce such lt 

restdl u:it!t certai11f,1/1 ('Edin. 1\fed. Jour.,' March, 1875), surgeons or a cooler tempera
ment, who are 110l dii:ciplcs of Lister's scl10ol, are startk•d; but, when tliey find such a 

~I~~ \il:~:a~~1·~c~:: ~:s <~:i~tt:~ ~~~1o;~~i '~f.<iltil~~z~~s~:·~~~~~11~~s a;~~~ ·~:~~:!11~ 1 t1~ tt ~f 11;;t;:~~::i·~~1;;11 ~li1;11~ 
surgery, and is rcm:wka.ble for the modesty as for tile confidence of' its ton~," smprise is 

ex~1~1::~c~b~~1~.~~~:t~:.~11~ f~~~~~ prejudice for or against the practice, I confess that I can 
neither recognize the modt:sty of the assertion nor the lrne spiril of seicntilir !Surgery it 
breathes; I can sec in it the spirit of the advocate and the cnthusinst, but not the calm 
mind of the judicial surgeon. 

Surgery, however, i:-; unquestionably indebted to l\lr. I ... i~ter for the introduction of hi:oi 

.~~i~i~J~i~~~~~'.~~Jj'.~~~~~~~;~~~ 
;~~r;~,~:~~~~:~:;~;~~~;~J.~f~ic:·~fi~~:'f~~,~:~::~;::£~::;~~:!~i~~~j;;:~E~· ~;·~"~"~,:.;~o:l~;'~:,~~ 

Teale's amputation, a mod1fi.cat10n of the skm ~nd muscul~r flap.-

~~~~~Ii'.·'~&~tf tc;:1f ~~~~:~D~:~;~~~~:lf~'.:·;1:;:~r.:~:~,:~~~:~~;~,(i~~:§~~~:f ;~,~t~~X~:! 
58 



Fw. 6li. 

CARDEN'S A~IPUTATION. 

structures are conlaint>d in th<' ~horl flap. The 
size of the long flap is dctPnninc<l by the circum
ference of the limb at the place of amputation, 
its length and its bn:n<lth being each equal to 
half the circumference. The long f1:1p is, there
fore, a perfect square, and L~ long enough to fall 
easily o\·cr the end of the bone. Jn selecting 
the structures for its formation, such parts must 
be taken as do not contain the larger bloodves~els 
and nenes. A flap so formed will be, for the 
most part, anterior in position, as far as regards 
the general aspect of the body, but superior 
when the patient is in the recumbent position, ns 

~~:~~iii~~ ~~l: ~t;~~~~:t~~~~~~~=~~;d i~:.1~e~l,1~;~t i~al~'n~~;~~ 
one-fourth of the other (Fig. Gl 7). The flaps 
being formed, the bone sawn, and the arteries 

tied or twisted, the long flup is folded OYer the end of the bone, and each of its free angles 

~it~t~~!-e~yn~\;.u1~~r~e~~1i11~~~l ~~,·~~~~~i~~~1~1:1~~·:n~:~~11·~e ~:·n~IL:f ~~~~~ ~~~p~he ~:~~s,0~n~wt~ ~1;1~:·: 
the side of the ~liort to the correc'iponding portion of the long, as well as the n.:lflected por
tions of' the long flap to its unreflected . Thus the trans,·erse line of qnion is bounded nt 

:·:;1~:~::~:~~·£~~;.~~;1~~:'~~~·
1

'.~~~:.i.:;T~~~S~~:~ii:~i. ~::1~;;:',c~~ 1:;.~·~:. ~~ ~~:~;:i,;to;~·\'1'; 
length, it i~ very prone to ~Jough, and if scarified this tendency is increased; indeed, this 

::~~~~ii:~~e~~~ \';~cl~~~~1~~rr!~1~!~~r~~~~~ ~t~":;1 ~~~e i~~1!~: ,~~{~~t;~~:~ef~: i~e ~~a~1~~im~~ 
secure a cicatrix away from the extremity of a stump is a point of great practical Yalue, 
and to do so by a long anterior Aa.p is, doubtles~, an advantage; but this often requires 
more soft parts than arc generally at the surgeon's disposal, unless more of the limb be 
taken away than requires removal. This object may, however, sometimes be secured by 
making a shortt:r anterior flap than Teale suggestR, and dividing the bone one or two 
inches abO\'e the line of the skin flaps. Jn frtct, as long aR the anterior flap, whether 
i·ecti\ngular or oval, is of' sutlicicnt length to be drawn over the end of the stump to its 
posterior aspect, tlic principle of' Tealc's operaLion is obsen·ed. 

Mr. Spenc:c, in his' Surgery,' 1871, p. 749, tells us that he acted much upon this prin
ciple in 1858, making one long anterior skin and muscular flap, with a short posterior, 
clearing the bone for nearly two inches before dividing it. 

T1rn l\fixED FoR:u oF A).ll'DTAT1o:x. 

The mixed form of amputation, as illustrated by Carclen's operation, will now claim 
attention. Jn principle, it inc:ludes a combination of the circular and 1iap, already 
described. 

"The operation consists in rPflecting a rounded or semi-om! flap of skin and fat from 
the front of the joint (knee), cli\·iding enrything else straight clown to the bone, and 
sawing the bone slightly abo\C the plane of the muscleR, thus forming a flat-faced stump 
with a bonnet of integument to fall o\·er it. The operation is simple. The operator, 
standing on the rig/it side of the limb, seizes it between his left forefinger and thumb at 
the spot selt'cted for the base or the flap, and enters the point of the knife c:loseo to his 
finger, bringing it round through skin an<l fat below the 1mtclla to the s.pot pressed by his 
thumb, tlien turning the edge downwards at a right angle with the line of the limb, he 
passes it through to the spot whC'rc it first entered, cutting 01.1twnnl1' through en:rything 
behind the bone. The flap is then reflected, nncl the rem:dnder of the soft parts divi<led 
stmight down to the hone; tlie muscles are then slightly c leared upwards, rrnd the saw is 
applied . Or the limb being held as bef({re, the hand and knife may be brought round 
under the limb, as in the circular operation, a.nd the blade entered ncnr the thumb and 
drawn round to the oppo:-;ilt:' ~iJc, when the ham may be cut across by turning the edge 
of the kuifo upward8, and the OpPration completed n.s before. Jn amputating through the 
condyles the patella is drawn down by flexing the knee to a right angle before di,·iding 
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the ~oft pnrt:1 in front of the hone; or, if that be inconvenient, the patella may be reflected 
dowuward!'l." (' Urit. Med. Journal/ April, 186.J.) 

This op(>ration of )fr. Cardt>n's is very n\luabl(·, not only as appli<'ablc to the knee
joinl to which it w:u; originally applied, but on acrount of the principle of practice it 
embodif>!:l, that of' making skin flaps and the circular di\'ision of the mu:-<clc;::.. The practice, 
however, was not new, for when .i\lr. Carden began it in 1816, )Jr. Syme bad published 

FIG. 618. 

Cardeu'eamputation,wlth longpoaterlornll]l. 

in the 'Edin. Month . Journ. of J\Ied. Science' of the same year, his modification of the 
circular method of nmputation in the lower third of the thigh, by making two sf'milunar 
skin lau~ral flaps and oblique section of tlie muscles down to the bone, dissecting the skin 
flap11; an inch or more upward;::., and cutting the muscles on a !Pvc·l witli the retracted skin. 
Liston also, in 1839, prefet'l'L'cl skin flaps alone in muscular sulijecLs. 

Accepting it as an operation for the remornl of a liml> through the condylcs of the 
femur, I ha.,·e, howc,·er, found il advisable to make a slighily longer po.;tcrior flap than 
Carden ad\'iscs (t·ide fig. GIB), making it only of skini and taking care to make the long 
a11terior flap broad, with a base corresponding to 1he posterior border of the lateral surface 
of the condyles. 

In this operation, there is but a slight section of the mu~cular ti~suc, and beyond the 
popliteal artery, few n~ssels of imporlance are divided. The ~tum1> that remains is like
wise remarkably good, being long and broad upon which patients can bear their weight 
without pain. This operation is, I believe, applicable to a far larger number of cases 
than is generally thought, and, with Lister, I look upon it as:\ great advance in surgery. 
It is, moreonr, far safo1· than amputation through the sl1aft of tile femur. 

The object sought in all these long anterior flap operations is to procure a cicatrix that 
i:o: placed behind the stump out of l1arm's way, nnd so long 1\$ this end can be seemed with
out ~acrificing more of the body than is absolutf'ly required by the exigencies of the case 

~11~~ ~:u1:~~~~i1~~l:~~sg~ri e:11~~ t\~~s c~n~-~~e;k~~ ~::~~\ oit1b~:~~~~~e o:~· 1~~~h:~ i ,~ 1~~n;c~:~1~~l~~ 
practised by Spence, be employed. I prefer Carden's flap with the modifications described 
to any other, and, when applied to the knee, where it is most applicable, regard it with 

hi~~hfi:':~%ixccl method of amputation" has, howf'ver, a wider application than to opera
tions about the knee; and, I Lclie\'e it to be by for 1he best operation in all amputations 

Fm. 619. 

Amputation of thelegbythernh:edniethod 
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AMPUTATION AT THE SHOULDER-JOINT. 

they arc divi<kd (Fig. GID) . i\Ir. Co<'k includes the muscks in the 
flap, hut I hardly rliink this nece!':s.ary unlc:-.:; the ~kin is nry thin. 
"'hen the flaps are brought together a pretty !:\tump i:s :;cen, an<l ::;ub~c
quently il turns out to be a Yery goo1l one (Fig. G:W). 

In amputation of the forearm, the mixed form ii; tl1e operation, the 
sk in Raps being made from the anterior and po:-.terior aspects of the 
limb, the flap amputation executed by tran~tixion, being wry un~atis
foctory, on account of the tendons of the forearm (Fig. 625) . 

In amputation at the wrist-joint and elbow-joint nothing can be better 
than thi~ mixed method (Figs. 623-4), the surgeon li:wing it in his 
power, according to circumstances, to make one long antel'ior, po~terior, 
or lntl'ral flap co,·er the stump, and thus to secure the cicatrix being 
out of harm's way. One of the best stumps of this kind I C\"Cr ob
tained was n.t the elbow-joint, in which J m:~de a long sk in posterior 
flap. the cicatrix subsequent ly bt•ing placc<l abo,·e the con<lylcs of the 
bone and in front (Fig. 624 ) . 

SPECIAL AMPUTATIONS. 

The subject of amputations as a whole haYing been considered, I propose now to 
describe them in detail as applicable to diffenmt parts of the body, and begin with the 
upper extremi ty. 

A)IPUTATIONS AT TUE S11ot;LDER-JOINT. 

This operation may be railed for in cases of injury, when the arm has been so irre
parably injured as to render amputation through the tuLerositics impossible or excision 
inapplicable i or for disca~e, when too cxtensirn to be ta.ken away by a le.:;s severe mea
sure ; the su rgeon ahrnys Ue:uing in mind that large portions of the humerus may be 
n:.-:-ccted with advantage so long a.s the chief nssels and nerves of 1he arm are intact, 
and that amputation through the humerus, however high, lea.Yes a far better tSLUmp than 
at thr joint. 

After this operation, when performed for injury, one out of three cases die; but when 
for disease, one in two. 

The operation is best performed by means of the double flnp operation. A goot.1 ass ist
ant is required to romprestS the subclavian artery above the clavicle, or to take charge of 
the axillary in the lower fiap. "When the right arm has to be amputated the surgeon 
should stand behind, and when the left in front of his patient (Fig. 621); under both 

circumstances a deltoid flap should 
Fw . 621. be tirst made, cutting from without 

inwards from the posterior part of 
the ax ilia to an inch in front of the 
acromion proces~, this incision in
cluding in its sweep the whole del 
toid muscle. Having reflected this 
flap with a few bold sweeps of the 
knifo, the head of the humerus 
should be di .... articulatecl, the knife 
being kept close to the bone, and 
the lower flap made, three or four 
inches long, by cutting from within 
outw;mls. If this part of tlrn op
eration is done with care, the main 
artery of the limb will only be 

Jimputalion nt tbo ehoulder-joiut divided on the completion of the 
second flap, when the surgeon with 

his left hand can secure it between his finger and thumU until it can be either twistc<l or 
tied . 

During the first step of this amputation, the arm should be held well out by an a:-sist~ 
ant, but during the second, at fir:5l, near the body, and when the knife has pa~sed heneath 
the head of the bone it ~hould be aUducted . A \"cry good stump u1'ually follows th is oper
aiion. At no joint of the bo<ly, howeYer, is the :surgeon more compelled to form his tlaps 
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f'w.622. Fw . ti23. Fw. G2-l. 

Am11uta1iouofarmbyHapoperntloo. Amputatlount(']b(lw-Jolut Stumpa.flerampu-
by1olXl'J111e1hod 1a1iouate!Ww-joiot 

The flap 01wrntion, as alreacly de~cribcrl, is the best in this r<>gion, tll(• anterior flap 
being maile by cutting- from wi1hout inwards. towardi'i the bone1 t·xdudin~ tlu.• Urachial 
artery, and th(' po:-;tcrior by trn.n~fixing all that remain!:I. In a very large mnseular nrm, 
the skin flap and cirt:ular cut through mu~cl(', i.e., the mi:red op('ration, mny be performed. 
Amputating by double flaps and tranf"fixion is, however, excellent. (Fig. 622) . 

A)IPt;TATION AT TllE ELBOW-JOl:'\'T 

~~o~,c::~;:~.:1~11 ~1~1~~~.1~~rd,~~~ t~1~g~~·r~~~';:Yi~ 1~m~~.!~~t~~;:1T\1i11; ~~~1~~;~~~eot7 ~~{ ;~i1Z 1~::~r~;)~~~J 
~:~~·, w~~{: ~!,1~: ~g~;~\\i~:~~~~;11c~~~~:~~~~:~~~~~;1s ~~~~~1;~;~, l~.:•:l;.i~~ it1~ ~i',~<·~1i:.~11~11~1~/;~io~~~ 1~~ 
methods of :rnwulation. I lrn\•e had a patient up and about on the seYenth t1ay after suclt 
an operation-, the ,,·ountl ha\·ing uni.teJ without any trauma~ic fe,·er or o~her disturban~c. 

It should be p<•rt<:H"mC(l IJy the mixed method of amputatrng, by antenor and posterior 

~~~~i~~;ti~t.:~(~~Ji}{&~~~~t~~~t~0'.~~~~] 
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A"PUTATIOX AT TUE FOHEAH\l. 

This is comparatively a rare operation, modern surgeons <loin~ their utmost to srwe the 
hand. It is consequently only performed when the h~rn(l is hopCh'!<~ly cruslwd, or so 

~!~:D~:~~~£;~:~~1~;,c~:~~l;,:~~~:i''.:~.~~t;:~:;:o:::·i~~i'•::.:~~~~~e~:::~~:.~~e~~~~~~:f:~~:·~~~~; 
with five deatlu;, or one (·ase in cig-ht, the operation being prrfOrmed in the ,·ery wor:.t 
cases. Amputation of the forearm ought always to be performed by the 1~ixc<l method; 
the one by transfixing hcing very unsatisfactory, the many tendons, &c., of the part caus-

Fw. ti25. 

Amputatiouofforearmbymlsedmetbod. 

~~Ta:a~~~~ 11A~;:~ :~1~;: ~l~~~:~~,·~~·;.~~1!~1 P~:~~~!~1~f :fi~·~l~:·.:~ll~s0 ~-i1~n~>r~t~~~b!~11 ~0 s~~~i-~~I~ 
operation, and yield a good stump (Fig. 625). The skin is u:;ually too thia for one loag 
skin flap, and there are too mauy tendons for a Teale's . 

.A\tPlJTATIOX AT THE 'Yn1 sT-JOl:o;T. 

I ha,·e never performed this operation, nor seen it clone; but I hM·e seen two cac:.es in 
which it had been performed years before for injmy, and in hoth the Rtumps were con
stant sourC'CS of trouble to their owners during the winter month;;, from their being the 
se:1t of chilblnlns and ulcerations, oa account of the feebleness of' the circulation through 
the thin cutaneous covering, and in neither could a good hand be fiued with comforL. 
Both patients likew ise rcgrclted tliat the ampu1ation had not bt'rn performed higher up. 

Under these circumstances, I am disposed to follow rhe opinion of my patients, and 
cannot advocate the operation. If, howc,·er, it be called for, it should be perfOrmed with 
sk in flaps and the circular di,·ision of the deeper tissues, or by the pure circular operntion. 

A:'llPUTATIOX OF TIIE TIIU:\18 AXD F1NGEltS. 

A knowledge of the shape of the articular encl~ of the hones and the position of the 
different articulations of tile hand is of' importance in all operations on thc·~e part;;, and I 

have, therefore, !$t1pplied a figure to illu,;tmtc these points as 
Fw. 626. much as po~;;ible (Fig. G2G). 

The surgeon should remember, that with the hand clo~ed, 
the knuckles arc formed by the heads of the metacarpal 
bones. the Lases of the phalang{';; being in front, and that in 
Ilic seC'ond and third rows 1he :<amc arrn.ngemcnt holds good. 
To open any of ihcse joint!", con~Pqtu!ntly, the line of incision 
should be anterior to the knul'klcs on lhe dorsal aspect and 
in the fold of lhe fingt•rs on the pahrnir. Jn the figure it 
will Uc ob,.ened also that the two di:'ltal joint:; are con<·a\'e, 
with the concaxity lookin~ towards the ends of' the fin~er:;, 
while at the metacarpal joints the conca.\'ity points the other 
way, the heads of tlic nwta.c:irpal bone:; being rountl; from 
the palmar surface 1hc metac:irpo-phnlangeal joint~ arc at 
Jpast half an inch behind the cll'fts of' the fi11gcr:": 1 correspond
ing pr('1ty nca,rly wilh the palmar f'unow of the hand, this 
furrow likewiRc correspomls with the upper limit of the ::;yno
vial shf'aths of tile flcxor tendon!!' an<l wilh the L>ifurcation of 
the digital arteries. 

In amptaating at the plmlangenl joints (Fig. 62G, c) or 
through the bones, anterior and po:;tcrior scmicircuh\r flaps 

Oullior diagram !or amputation or arc better than one long fl~\p, although this may nt times be 
1he thumb and Auger•. performed with advantage, one long anterior flap (n), after 
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opening' the joint from its dorsal a,;;.pect (\)being the mo-.t common shape i but the sur
geon must in the!-'C c:v;;e:s be much guided Ly what i;kin he ha" to uLiliz<·. As a rule, it is 
wi:-;e not to takt off the head of the proximal hone, though when thC'rc is not ~ufficient flap 
to co,·cr it the imrgeon may lw ju,.tifiecl in f('JlHn·in_g ii~ head with hone forceps. 

Amputation of the fingers at their metacarpal joints requires much 
nicety, and in all the linger~ the surgeon r-hould n·mc•mlwr, that he j., on no al'COulll, 
unle:':s absolu1rly n•quirecl, to interf'ere with the palm of the hand; his irn.:i,;;.ion in the 
palmar surface mu4 nenr go beyond the f'old or the joint. Tn prrforming this operation 
the surgt'O n is to takt• c·harge of the :unputatf•d member, an a""i~lant holding the hand, 
i::eparating tlw tinJ?cr:., and ('Ompresfling the rac\i;\l antl uluar YC~~cls. With the hand pro
nated, n \'Crti<·al incision should be m:1de about one inch long with a strong scalpel O\'er 
the dorsal :iflpect of the bead of the metacarpal bone, and f'rom its clii"tal end on>r the 
joint the kuitC should be made to pass up one tlef't of the fingc·r dose to the bone to be 
remo\·ed, l'Ound the palmiir surface of the finger in the f'nld, a111l throug:h the second cleft 
to the point from which the circular inci~ion started, the !Pndons and li,!!:aments being 
divided as cleanly as possible (Fig:. 62G). The joint can tlwn be opened and the finger 
removed. In a laborin~ man, it is wise not to remo\'e Ilic hc:ad of' the rnetacarpal bone 
unless tlisca<\ed, although in the higher classes it is sometinws Pxpe!lient to take it away 
with bone forceps, to allow the neighboring fingers to 01• broup;ht closer together, and 
thereby to imprO\'C the aspect of the hand. With the NlllW object it ii;; at times wise to 
take off the h<"nd of the meta<·arpal bone of the little or index finger obliquely, i. e., in a 
direction sloping upwards away from the median line of the haud. In amputating e ither 
the little or index finger at thifl joint, the s:ame form of inci$ion may be 
made, the ouH.•r ffap under both circumstances being somewhat lnrger than Fm. 62/. 
the innc:r, in order that the cicatrix may be placed close to the adjoining ? 
finger, and thus out of all harm's wny. If the in«iflion be made .so as to /-·-----· • 

allow !he scar tO f'alJ O\'CI' the exposed aspect of the hand, the rc~ult is n1·y u··-""-·: 
incon\'enient, and of'len painful, :.\S the hand naturally l'Ci'IS on ih omcr 
!.;orders. 

The $tune arguments apply to the ampltlation of the tl111mb, one long 
external 5lkin Rap adjusted to a shorter Rap in the cleft bei11g far .:.nperior . 
to t11e palmar aud dor:-:al flaps usually ndopted. But it may he l1erc '\ 
i::taktl, that ampufalion of the lhumb ougl1t to Le a n•ry ral'C: OJl('l'ation, 
ns it is far b(•tl<.•r praC'lict• in all Cal'eS of iujury to the tltumh, wlwrc there 
is no pos:;;ibility or Sa\'i11g it, sim ply to cut otf any slm1·p poi11t of Lone, 
t1·im up the soft part~, :rnd allow the stump to gr:.mulat1• 1 thnn to make 
what is sometimes called a good job of it by amput:1ting the organ l1igh(·r 

~:~1\<11 ~;~. :~~1 ~i;~~: ~~~e c°~ i~.11~1~1;1;i't1!~';~~~-1~ 1~\~~o:~~1 o~·n~i~11!.~r~8 n ~::1 u1~~· I 1:!~11b~~;; 
able for years to follow Iii:; oc:cupation with but li ttle i1u.·on\·eni(•11ce. 

To dcserih<" other ::unputation;;; of different parts of tlil' hand j., lmnc·c<·s- • 

!~~~;·~~~·ii;~;~~~;;::.({g;~~::~;l~~~~'.~;~;~::;::~:l~~~·l:~~:\i~~:;::":;::~~'.~~._;~f~,:~~:;r~~~·~l:: 
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centrf> of the groin (on the outer side of the femornl ,.e,.,.;(•!1>). Thi~ flap shoultl then be 
rcflecte<l upward:-; :iO as to expo:;e the trochantf:r, atHl allow the joint to Uc opcne<l, n.nd 
di .. ;.\rticulntion to be eomplctttl; the limb b(•ing forcibly ablluclcli hy an a.-,.;i:.;tant to facili
tate this :.;tt•p. In <loin~ thi,.;, 110 ,-c=-~cls of any imporlancc arc <li\'itlctl, while the most 
diflicl~ll part of the operation is performed. 

F1G. 628. F'IG.62!) . 

Li&ter'sab•lominal tourni,111et. .Am.pulat\onathip-joiuthyeicternl\lan•llnternalHaps. 

The innf'r flap now remain,.; to be macle, which is readily clone by trani'fixing the thigh 
on the inner side, in;;:erting tht.• knifo (tweh·c inches long) in the anterior wound, passing 
backwards elo:-;e to th<• inner :-idc of the net:k of the femur, and bringing it out near the 
tuhl'ro.;ity of the i.;c·hium where the external inci~ion wa:; C'ommenccd, and then <.'lilting 
out through the soft part~, including the achluctor:;, &c. (Fig. ():2!)) . In doing thi:;, all 
the pdvic musclt-':;, are separated from the ll1igh bone at one clean sweep, and n fow 
touch<·s of the knife complt•le the amputation. Should there be mlu·h <'au~c to tear Joi;s of 
blood the common !(>moral :wlcry may be ligatured in tlw wound before thC' second flap is 
marle, or, it may be divi(lcd an1l twi:;,ted. The vc~Rcls can then be ~ccureil in the wuy the 
f'!urgeon propoi;e~. and the parts brought together, the two fbpR uRm\lly forming an excel
h:nt CO\'erin~ to the :icetalnilum. The wound being an antcro-postcrior one, and therC'fore 

go?l~1f~ '~~~~~~~1~~~1e,t J~~l~~":ci~~ :~~~ , ~~~-ter than the anterior and po,;terior flap mually arl-
vised, and whi<'h is 1hus dcRcribcd by Erichsen:-" If the opl•ration l>c on the left side, 
the knife (twelve inclu•s long) should be entered about two fingl'r"' l>rea11th below the 
anterior spin<.• of the ilium, and c:ini<'d <lcf'ply into the limb bt•hind the ve,.;.,..cls directly 
acro..-s 11\e joint, its point being marle to issue just above the tubcro:-1ity of the isehium. 
In trnn:-;lixing on thiR side rare must l>e taken not to wound the scrotum or the opposite 
thigh; thr l>;~t·k of the k11ife mu,.;.t run pamllt•l to, but not again'il1 the pelvi:;, <lllcl the 
poiut mui't not be held too high, lf':::t it enter the obturator foramcn. Thr anterior flap 
must then bt• rapidly cut downwards and forwards about fh·e inches in length. The limb 
must now be forcibly ab(lucte<l and everted, the ca.p ... uh.• of the joint 01wned. So soon as 
this is do1w, tht' hC'ad of the femur must be pu,;hed up by forcihly depre:'l.;;ing and abduct
ing tht• limb, so that. it m:ir start out of the ac(•ta.bulmn; tht• la·el of the knife i$ then 
pa:-;~Pd bt'hind it, the rcmai1H!l-r of the c:tpsulc cut a<'r0."'"i aml !ht• po:-;tcrior fbp rapidly 
fa,liionccl by t'arrying the kuife downwards and lmckw:ml,; through the thick mu~des in 
thi..- situation i the posttrior flap m:~y be about four i1H'hes long." The operntion is then 
to be compleicd a<s the former. In both thl'SC operatiou:J good assistants arc nccJeJ to 
compre.<1,; tlw blC'eding vesi:.t>l!'l as they are <li,·i<led, f'or hl•morrhap;e anil the .:;hock of the 
operation are the grent C\·i\s to be feared. Lister's compre;,:Jor, howe,·cr, had rendered 
this sC'rious operation safer than it was. 

A)IPL'TATIO:S- AT TllE T111G1I. 

Primary amputation" of the thi~h, taken as n whol<', arc V<'ry seriouR, antl calculMing 
ca ... rs at all ages more than half die. In irnhjcct:; u1Hkr lwt•nty years of age, howe\'Cr, 
bt.·tu·r re:;ulh cnn he r('cordt•1l. tlie mortality being about halfthi,; amount; whil:-;t in tl1o~e 
on:r forty, the average is wor:-;e, age h1wing here, as cbewhcrc, a :;triking influence on 
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rt"~ult.<i . Primary nmputation~, howe,·er, in the upper third of the thigh nre more fatal 

~~1;i~:g~~~i~§~~~~~1~~i~FI~~:E~'.~tf ;~:\~~~~! 
Jn amputation of tlw thigl1 for clironicjoint disease at a.II agl's, the mortality isahout I in 

4, but under the age of twenty, I in 17; while over that period it i:; 1 in 3, the difference 
in the mortality of the operation at the two periods bC'ing n•ry great. Thus, takinrr all 
ca.;e..s of chronic cJisca.sc togl'lher, out of 89 of my own, 13 died; of 99 of Callender's~ 28; 
of .J.t- of ~fac Cormac's ('Dublin Journal.' 1868), 10; n.nd of IOG of Ilolmes's, 30; mak
ing a total of 3 l8 ca::.es, of which 81 died, or 1 in I. Jn subj<•cts under twrnty years of 
age, out of 119 case::; of Citllrnder'::. and my own, l died, or 1 in 17; :rnrl of 119 cases o>er 

~:~~~~1:1~1:~:~s s~~:at~:~e~8n~~~~\~~c~s~~u~ ~na~1~11~~~~~:~:~ ~~· 1~~~:lc~~~i7:~/or chronic joint disease 

for~~~~~~ ~~c:~~~~: ~~ ~~11~~(•11'.J~~c~1~l~ :~~i~!~~-~01~ 1 ~~·~:; ~'::;~11a~l1~t t l~u~f1~~~h~1'.'~li~~;~~:1~ ~f ~~1~1 !~~: 

~,;:;::::~,1~~~::'~,~,:~~~'::i;~~\·:~1~.~,~1~::~i!:~~,:~\~,\~t1:~'.~,;~i\~'.~:;,::.1~;,~i(:·:~i~i~:~~~~~!1t~ 
tory, lhe hones lwxing a tendency to appear at the upper angles between the A:1p~. Jn 

~~1

11;~~~~it!~,
1~l;~\l~:~r\~J:~rut1!::~~ c~~~~~~ :l~~~~!f~n A(:t.?id:1~~~1)~ made, and a short posterior, 

Mr."~- 8tokl'~. of Dublin, adrncates (~ illed.-Chir. Trans . .' 1870, 'Dublin Journ. of 
l\Ied. Rei.,' JB7.3) the supra-condyloid amputation of the thigh, in which the femur is 
cli\·ided at least half an inch abo1.:e the antcro-supcrior cdg-c of the conclyloid cartilage, 
and the patella. depri\·E'<I of its cartilaginou5 surface is applied to the sam~ surface, and 
fixed there with carholize<l catgut sutures. The anterior skin Aap is made owtl, and the 
po.;terior fully one-thircl of the length of the anterior. 

[ ham performed this operation in one ca"e wi1h a good and hasc srcn it per-
formed on .:;cveral pre\·iou15 occasions by my collrngurs with J think well of it, 
an<l would suggest a wider trial. l\ly colleague, l\lr. Jttcohson, written an interesting 
paw·r on it(• Guy's Hosp. Reps.,' 1878). 

This operation differs from what is known as 01·itti's in the section of the femur, 
being about one inch higher up. 

A:'ilPUTATlON A'L' TUE K~mE-JOINT . 

pr~~~~:n:~e a1:0 c~~~,Jl~~~h~J1~ei;~~1\~:;t!~i~~I :::~~~: :~:::1 ~~~~c~:~ft d~l1~~tt1i~~l~/~11~~~s 0~.e s~1f~~~;~e:.;_;~ 
allow . Jt i~ apparently attended with lc!:is nsk lo hfe than wlwn n. section of the bone 1s 
made, and yield~ an l'XCcllent and serviceable stump. on which tlw weight of the body 
can rrenerally be su:-;tained. Yelpeau revived the operation in 1830, while :\Ir. Pollock 
recafit,d the atl{'ntion of London surgeons to the subject(' )lcd.-Chir. Trans./ 1870). 
In his paper he states, that up to 1870, 48 ca~es of the kin1] hat! taken place in England, 

~!:t~J::S~~~~Et;~:.~~~~~i~\~~~:.:~;;:=\~: 
rut~~111 ~:~l~ht,,?:l~~-r ~;:~~~~,~~i~~efa~'.~~~stod~~v~ 1~~:1~10,·e t~ic patr]~a. 
Jn nil the succcs:sf'ul cages excellent stumps were obta111cd (l~ 1g. 
63~~- performing this operation, a long, bro~<l, anterior flap should 

~~~t:f I;~;::;~~!:~;~:W ~~H!i~'.~ ................. .. 
forwards for about an i1u•h below the JO•nt end of the t1b1a, and 11.ie left k ue~·j u i11t. 
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not after <lisarticulation; the popliteal artery being thm1 dividf'd low down where it is 
readily secured. The patella should not be remo,·ed except wlu·n di:-<ra..,rd. 

"'hen the operation !ms bC'en completed, and the articubr surfarc of thl' femur is found 
not to be healthy, or reparable, or the flap" too short, the comlylc;.; should be taken away, 
n thin rounded section of bone being remoYrd, or more if th1• nt!Ce'1~itics of the case 
demand. Dr. Brinton ('Philadelphia )led. Time~,' 1872). ad\'il:ieS the inter-articular 
semilunar cartilag<'s being left. 

After the operation, a trouble~ome suppuration occasionally takes place in the synovial 
bur~a bC'ncath the extcn:oor muscles of the thigh, and when it occur:; it should be dealt 
with Uy free incisions. 

Stephen Smith, of .New York, has suggested ('Amer. Journ . of i\Ied. Sc.,' Jan. 18i0) 
the formation of two lateral skin flaps for this amputation, each flap to he formed by an 

}~~~,~~~.~~s c~~~1~1 ~::~ i ~1i~eo~~ ~;~~l\c~l(;~~~1~~~~~1~ci} ~~~ :~~ei tt \~i1~~l~:d t ~:~r~.\~~;e~os':~~~:·~~,, ~~~ 
it is curved Lowa.rdli the median line. I have adopted this method on six occasions with 

Fm. G31. Fm. 632. 

Stephe11Smlth'amethodof ampntatiog Po~terior a1111ect or !!lump af1erS. Smith's 
arup11tatio11uknte.Jolut,showingcicacrix. 

excellent results, antl am dillipo;;;;ecl to think it the best. The stu1111l left is \'ery good, the 
cicatrix being ,·ertical an<l placed well behind the lower end of lhe femur (Fig. 632) . 

A\TPUTATIO:'ll" AT TIJE LEG. 

Amputation of the leg' for di~ca!'e is a Yery successful operation, only about one case in 
twelv~ 1)1'0\'ing fatal. Jn young life it is more successful tlian at a later period . 

.Amputations for injury are. howHer, very unsuccessfu\ 1 a.t least GO per cent. 1 or more 
than hnlf the easeR, dying-. Py~mia is a more common cause of death after this fo rm of 
a.mputation than C\'Cn that of the thigh, it being fairly proved , that the larger the section 
of the shaft of a bone the greater the liab ility to Lloocl-poisoning. 

Amputations of expediency in the leg are as dang:erous as tho,;:.e for injury. 
Tliis operation in the upper two-thirds i~, doubtless, best performed by the mixed 

methOll, by two skin latC'rnl flaps and the circular division of the muscles, as already 
decrib<'d (Fig. 61 ti). 'Vhen the condition of' the soft parts forbitls such an operation, 
otheL· flaps may be llll\<lc, any form being allowable to avoid ,.acrificing more of the limb 
than is nece:-<si~ry. In the lower third of the leg, Teale's amputation is good, the long 
anterior flap not being too long or so liable to slough. The long mu~cular flaps, and more 
particularly the po>1tcrior calf flap, cannot be recommended. In the lateral flap operation, 

~{l~;n~:.ck,8~,1~~~ ~1l:'~i£~~,~~~ 1i~~d~~1i~ 1 ~n1i:~~~l~~~~;:~c11:1~~~~e11~~1~~r~r 1~1~1S' ~~~~~~i~~ts~~~~!~~: 
~1~~:1~~.)~11~·:~~~~' '~: a~~~,~~n:11~~1~1~:~rt:1}~r11~t~:;~l1~l;ei;:~,~~e a~1~l~~~~~:~·io1i~aSi'v~~W1:~gt~~·~~btil~e 
its anterior edge should be rounded off with the saw. ' 

A'tPUTATIOxs OF Tirn FooT. 

In no part of the bo(ly ha;; an improvement in surgery shown to greater advantage than 
in the fool, for in none has so much been done in the way of consen·atism . " rhere for
merly :unput:ition of the whole foot wali common, we have now Hey, Chopart1 Syme, 

~~~~tr~:;, t~:~~ ~~~~~~1~·~i1g~~.o~l!;;):~<lt~~~1:;r~:,·~\l~1:~1~~~:~:~~i~~;!, b'~~:~; 1;11~:~n11~1~1:·1~~1~~s~~~li~~~~ 
should be removed than the necessities of' the individual ca~e require, or, in other words, 
upon the principle of ' 1 the least sacrifice or pnrts." To amput:ite a foot where anything 
less woul<l suflice, in the present age, is rcganlc<l ns almost crimina\ 1 and surgeons gen-
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er:illy accept Hancock's well-put quc!'.ti.on, in his rnluahlr lectures at th<> College in J 8GG, 

j~~~·~rt~111.~t!~~f 10~~ n~~,~~1c~~·~~~:!~~~\~~~~c~~1::1~~1;>a~~i~;:,~~.c~J~~ r:~1:i~1~~~~.1~~~;f ~! 1~::.fo~~,:~ ~.~ 
('Lancet,' HH!li.) lmh:t-d, this principle of practice !-.liould be uppt•rmo..;.t in the mind of 
en:ry ~urgeon called upon to treat any local di:;;ea,;;e, and in the hancl and foot it sh('l uld be 

so {~~~~~~·~1~;:~~~~~l i'~~~~~:;~i~~r i ~·p~l:.~~~~~r~~ I~1:~~~o1e0k: ~ 1 ~ 11~·;~~:~ ... ~1~~· ~1i~1~~~~=~c:;:~:·~lt:. 1~~:1:1~,~ 
pr~~i~~~ ~~·~1:~.~\~1n~~·,~~~~bi~~\,::: :~;~l~i~s~~~Y t~1~~u~~1 "~::~1 ~~,::.~{ ~~n~~r,,!~=;:1i~i~~Lw in prefer-
ence to disarticulating them. 

That we should amid the destruction of partl' whenrvrr we can do so. 
The:oie ,·icws of II:rncock accord so closely with tho.;c J ha\'c atl<'mptcd to by down as 

guides to the f<urgt•on in the surgery of other part:i of the hody, that I lian.~ ginn them in 

:~~t.0\\'}1 ~:.~;~~~~ ~:~int~~c~~ :f 1 ~·11~1 ;~~!e~~;~17t i ~~ii:~1i:!:~e~n~:C1 \~~~\c~.~~1~:\~~11~ ~~~f.~~·{h~:~ ~::: 
student ha.n:! tlu.>m alw:\yS before him in the trC'atment of every case of locnl inju1·y or 

:~:~:~-~t". tl~~ 1 ~!~~~~:1~tii~1~~ ~\~011~1~ 1 f~oi1~::i~)1~~~~~~~n
1

,
1 

~:1edl~~t~~ ~,~~f 1~~e1·!~~;.~~c:r;{·l1~~~/·:he 
clitferellt amputation~ that ha.ve been recommended, em·h succcelling one is only a. degree 
more se\·cre than tl1c preceding. and that no11c of them arr called for until minol' measures 
h::we altogPthl·r failed, a~ the burgeon in the Jll'<'M.! nt day takPs away di:<ta:<ed bone or 
b01w:; witl1011t fear, le:n·ing nature to repair the b1·cach, aml in this eonfitlt~nce he is rarely 
dt•cci,·c<l. I ha\"C tnkcn away, in one: ca:;e, tht> whoh' !!il'COnd row of iarsal \;011es, and in 
another, the three cuneiform, scnphoid and cuboid with l'xccllcnt results. I knc remorn<l 
the necro;;l'<l o:; calci.:; with so little deformity that 
the lo:<s could hardly be detected, and t;tkcn away Fw.633. 
on ~t·,·eral oecn~ions the upper articulating surface I 
ofthl' a.;tra~~lu~ for di st>nse, with a result which ltns ~ 
astoni:-.he<l me, no extcmal deformity remaining, aud 
movement of the ankle being almost complcli..'. l\Ir. 
Key in 1836 took away tlic whole of tile outer pnrt / 
of the foot for injury, Jcn,·ing only the os calcis, as-
tragalui:., ~caphoid, inner cuneiform bone, a.nd p;reat .. 

~~~, ( 1l~·~e 1 ~:g.\\' f:~ 3 ~u~~~·~,~~1t}~e1{;~:1 1 ~3~~~/::·~~:n~~ w~~0~1~!:~r 1~11;1t~:~\~;~:l~11 ~:ut!~~ r~;: 0~~et::::~ 
i:.ound foot . l\lorc recently l\fr. Birkett has clone cuneiform nud cuboid l>oues. Key's case. 
the same with a like success. Single meta.tarsal and 'Guy 's Husp. Rep.' 1s:16 

tar:oal bones when i1Teparably tlisl'nsecl may be rc-
mond with some confidence of a good result be ing obtai1wd, and any of the operations l 
:im aboul to tie.scribe should only be undertaken when le:-:s severe mca'lll'<'S arc i1iapplil'able. 

::~c~~!~~~~:~,~~::~~~::~:~~}~~~~'.~;~;'.~~~·.~~:~~:.~c~:f o~~f~~:::;::~r.:~~~~:::~·~~:'.i'.~;
1

:\~~1::·.~.'. 

~l~~~~~~~~~~~~~f ~~~~~If~~[~~· 
~~~~~~~i~~~f f J~~~if ~~f ttf i~~~;,~;~~~~ 
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lnbcrcle of the scaphoi<l will be foun1l the nrtic·ulation with the 
astragalus, the line of Chopart's amputation (11). 

011 the outer side of' the foot, one im·h bt>low tl1e external 
malleolus, a sharply d(>fin('d projl'Ction will always be f'l•lt, which 
is !he peroneal tubercle (E), arnl half an inch in front of this 
will be found the joint wliic-11 i::cpnratcs the 05 calcis from the 
cuhoid, this joint, forming the out<:r µ;uide to Chopart's ampu
tation. 11:.\lf an inch in frout of this a~ain, or one inch from 
the tubercle. the prominence of the tifth llll'tal:ll'l"al hone is 
always to be felt (11), tile line abo,-c tlti)'; prominence indicating 
the articulation with the cuhoitl bone, which forms the outer 
boundary of the incision for J h·y's or Li~frnnc's operation. 

All the!1C points should be loohd for in the ht.'allhy foot, anil 
learnt so as to be readily recognized in the injured or <li::!Cased. 

IlEY's A'1PL'TAT10~ (L1SFHA~o'o). 

The credit of introducing this opern.tion must be nccorclcd 
to Hey, for the date of the first case he published was 1797, 
whereas Lisfranc's paper was only published as a suggestion 
in 1815. 

The operation consists in the rcmornl of all the toes with the 
metatarsal bones by disarliculation, although it St:em-: 1 from 

surgi~11.1 guldu to root aa u- reading Bey's obserrntions (HH 1), that di,:;articulation of the 
pre11sed by au11.to10y. metatarsal bones was not es ... ential, siuct· in one of the two cases 

recorded, the cuboid hone was removed with ~ome part of the 
astra~aluR, and the second "the projecting part of the fil":st cuneiform bone which supports 
the p;r<:at toe was divided with a saw," and in othl'rS he stated, that he :-oawcd through the 
mctatarl"al bones when the joints were not remo,·e<l . 

''The operator/' writes )falgaigne, in describing it, ":;hould U!'C a :;;mall knife with a. 
solid lmtk, and ouly one edge. In operating on the rig:ht foot the patient should lie on 
hi:s back, and the ~urgeon, facing the foot, should gra"p it with his lt:ft hand, the thumb 
and ling-er rcspceti,•ely re.-;ting on the well-marked bony projection of the metatar$al bone 
of the little toe, and the bru;e of that Clf the great toe placc1l one inch in front of the 
t11bcrclc of the s('aphoid. Half an inch in front of tlicse points an incision with its con
\'exity downwards is to be made across the dorsal aspect of the foot, dividing nil the soft 
parts down to the hon<"S by a. RCcond cut. The planUlr Hap is then to be made by two 
lateral incisions carried front the hnse of the dorsal flap along the metatarsal hones, and 
joined by a curved incision made on a line b(•yond the ball of the great toe. This flap is 
to be longer on the inuer than on the outer side, bccnu<:e the internal cuneiform bone is 
thicker than tliu cuboid, and it is to include all the tissm·s down 10 the bont:s. Di,.;articu
lation h:1s next to be performed, and this ii; best done from the 1lor::-al region when the 
parts are put firmly 011 the stretch by <lepres:-.ing the toe. Tlw Opl'rator then places the 

point of the knifo on the oubi<lc of the joint ancl carrying its e<lge 
F'rn. 635 . inwards he opens it as far ai; the third meh\tar:sal bone. Around 

here be carries the knife half a line forwards, i11cises almo.::;t 
tranS\'Cr:-oely, and thus reaches the second mctatar1':tl. Here he 
must, abO\'e all things, remember the general precept, not to 
engage his knife in the joint, but to work only with its point, 
and to confine him::elf to the <livi:-.ion of till' ligaml'nts. 'nien 
this in,..trumeut ha" reached tile second nu:t:it:wsal bone, he quits 
this side of the articulation to atlack the inner side. This is 

Stump arter Hey'• amput11.1ion. well done by in~erting the knife bcLWC('ll the sbnfts of the first 
From llt•y'• wurlL and .-;econd metatar~al bones with its cclgc upwards, and wiLh a 

backward and forward motion dividing the ligaments holding the 
second bone in place, this fact being indicated. by the sudtlen loss of reiiistance which the 
surgvon feds whl'll pre,.;sing tl1c toes downwards, and by tlte ~iali\cn :;:;eparation of the tarsus 
from the metatarsus. Disarticulation is then to be comph:tl'tl and the plantar flap shaped by 
cutting !'orwar1b; clo:;c to the bone. ..-\.long <lor~al flap may be made when the plantar 
flap mu.-;t be ::-liort." 

The parts are then to be brought together by sutures, after securing the vc~:;cls by 
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CnoPART's A'<IPCTATIOX 

is nn excelll·nt and niluahle operation ; and should always be performed in preference to 
any hip;lu:r measure when di~fa"e or injury is confi1wd to the fore part of the foot. The 
great theoreti<:nl objection Lrought against it-the subsequent drawing up of the hce:l and 
the consequent pointing of the stump-hns ri·ally little weight, since it can be pro\·ided 
against by the division of the !('ndo .Achillis at the time of the opt•ration, or :-;.ub"'equcntly, 
should the difliculty occur. ln many cases of my own, the knilo11s lmYr 1wn~r been 
divided. My colleague, l\lr. Cock, who has performed this opemtion many time.-., thinks 
mo.:;;t highly of it, aud nev<"r l1a::. had to amputate sul;sequcntly on account of the pointing 
of tho stump. ITe bclie,·cs that this can alwnys be prenntcd or cured by the di,·ision of 
the tcn<lo Achilfo" 011 the first indieation of such a malformation. It was introduced 
into Engli:;h practice in 1828, by tbe hue Mr. James, of Exeter, and 10 the notice of 
Scotch surgeons by Professor Syme, who subsequently, howtwer, renounced it in fasor of 
his own operation at the ankle.joint. He did so on account of the objPction already 
stated, and becau . ..;c in such partial amputation~ the part of the tar:.;uq left brhin<l, though 
apparently sound at t11c time, may become affected with the same <lisca~e at a latt.>r period. 
But such an argument may be brought against all Op('rationd le5S than the removal of a 
di~ea.,ed part from the :-;.cat of mi~chief, and is now fairly repudiated by modern surgeon:-<. 
]n fact, all excisional nnd conserrnti\'e surgery is ba;:ed upon an oppo::iite suppo~ition, tbe 
local nature of di~ease Lccoming daily morr acknowledged and actl.!d upon. 

The operation ma.y be <le:;cribed as the amputation of the fore part of the foot, 
anterior to the a~tragalus and os ca.leis, or aq the medio.far~al amputation. On the right 
foot it should be commenced by making a sligluly co1wex flap from the do1·:;al n"Jll'Cl of 
the foot, commencing half a.n inch behind the prominence of th<~ melal:.tr~al bone of 1he 
little toe, and t<!l'min:iting at the tubercle of the scaphoid, the surgeon grasping the foot, 

~:i ~~ !~~\-\~~~~ ~~~J:~1 ~~:;~1:11i~: 1~n a~~~e hli:v~i u~;.b i ~;1 1~!1t~·a0~~~~::·s, ~~~11~ I~ i ~e~5cl~~~' f~sct. ,p:~:."~ 
cut tilrough down to the !;ones or joints, the articulations are then opened, bl'ginning at 
the scaphoid joint i the foot should be forcibly bent downw::ml:s to facilirnte thi::i pint of 
the operation; tl1c plantar flap is to be made by cutting forward..,, and in doing thi::., care 

FIG. 636. Fm. G3i. 

Chop11.rt'snmputation. 
Stumpaftt>rChopart's amput11.t; on. 
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a mra~urc is unnecc!':~ary. In dr<·r.:.~ing the stump, a good orcning: for drainn~P ~hould be 
left. Fig. G:J7 illnstrntcs the condition of the stump a year after the operation in which 
the tt'n<lo .Achillis was not diYi<led. 

On one orca~ion, I performed this medio-tar5al operation for injury. makin~ two lateral 
flaps from thr doi·:-.um and sides of the foot, 1hc integument of the !'-Ole h:l\·ing been dc
troyed. A good ~LUmp rc:sulted. 

SL:BASTRAGALOID A"PUTATIOX 

follows next in order amongst the amputations of the foot, and i~ the remova.l of as much 
as is taken away in Chopart's amputation, with the addition of the os calci$. It should 
be pe1formcd whcu the disea:;:c for which an operation is required im·oh·es the:-:e parts, 
and yet !<•ayes the aslragalus and ankle-joint sound. It seem:;:, according to Yelpcau 
(' Operati,·e Surgery,' 1839), to haxc been first perlOrmed by M. <le Ligncrolles, and sub
sequently by Textor, although l\Ialgaigne in 1846 describt!d the operation as his own 
without mentioning tliese facts. 

It is made by a. heel flap as in Syme's amputation, and a dorsal flap as in Chopart's, 
the foot being rt·moYed by opening the joints between the scaphoid and astragalus. an<l 
that between this latter bone and the calcis. 

"Tlte stump resulting from the subn.,tragaloi<l amputation appears lo me," writes Han 
cock, "to be perfect; it is round, and of good form; the cicatrix is firm. and well up in 
front, and the bottoir1 of the s1mnp is pcrfoctly co\·cred by the natural heel tissue." KCla
ton says this form of amputation " has be1:n found to surpass all ampurn.tions" (' Clin. 
8urg-.') · 

Hancock's operation rnmsl be looked upon as a modification of the subastragaloi<l. 
in the same way as l>irogotl'~ i~ a modification of Syme's, for Hancock sa,·es the tube· 
rosily of the os calcis and turns it up to be united to the lower surface of the astragalus, 
from which he takes a slice of bone. lt may be adopted, when in his attt>mpt to perform 
the subastragaloid operation, the ~urgcon finds the lower surface of the astragalus dis
eased and the os caleis sound. )fr. Hancock performed it in 18G.J-, with an excellt>nt 
l'esult. The incisions are very ~imilar to those required in the subastragaloid 1 the end of 
the os cai<·is being divided in a linf' corresponding to the heel flap, in:steacl of tile tlap being 
reffectt-d. Jn tht' ·Lancet' for 18G6, full particulars of Hancock's operation may be read, 
as de:scriLccl by him in a lecture at the College of Surgeons. 

Snrn's OrERATIQ:-.'. 

This consists in the removal of the whole foot with the articular surfaces of the bones of 
the leg just aLorn the malleoli; a covering for the osseous surfaces being proYided from 
the integument of the heel, the result being, add::i Lieter, "a stump ndmirably fitted for 
bearing the weight of the body. At the !'=ame time, the parts likt'iy to originate carious 
disease arc completely got rid of; 1110 that this operation is calculated to super5cdc t'ntirely 
that of Chopart, bC'si<les triking the placf' of amputation of the leg in the nrnjority of cases 
formerly supposed to demand it"(• Ilolme:/s Syst.,' \'Ol. "'ed. 2). 

Thi:5 Yiew of the operation which '\HS also l1el<l by its originator, emanating from one 
who was so clo~cly conncclt'd with Syme professionally and otherwise, is doubtless far too 
sanp:uine. 

That the operation is good no surgeon will deny when amputation of the whole foot is 
called for; but to :-ay that it will super:scdc entirely Chopart's operation is to say what I 
trubt ne,·er will be true, for when the Lones of the auklc-joint and the joint itself are 
:;:ound, no :surgeon ought to take away the w\iole foot ii' any minor mea~ure will suffice. 
"~here Chopal't's :Hnpuiation is :1pplicab\(', Syme's ought not to be entt>rtaincd. As an 
amputation of the foot, where the whole foot mu:;:t be ~ncrificcd, it is mlmirable; but, 

ff.'~:~~~~ ~~i~~~i'.~i~~i~~:~:~:·:;1:~~::.:i~:t:~~,~:::ff;::~~~~:,;:;::'.~t;,\ei~l1i1'.t c~1~;;~~·;.,'~, ·~·::i'.~:·t~~:~~ 

~i~:~~i~5~~f~~~I:~~21~~5~1~;f :::~~~~i~J.~~~D~·~j:~~;1:~r~::~:rf ;~d~;;~:::~i~~.]f ;f i 
I3t per cent. 

The operation is performed as follows . I girn it in Syme's own word:-';: "The foot 
being held at a right angle to the leg, the point of a common stmight bistoury should be 
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introduced immediately below the fibula, at the centre of its mallcolnr projection, and then 
carried across tl11• integuments of the :;ole in a straight line to the ~ame levrl on the 
opposite side. Tiie operato1· ha\·ing- next ph1ced the fingers of his left hand upon the heel, 
and inserted th~ poinr of th~ thumb into the incision, pushes in thl' knife with its blade 
parnllel to the Oone, and cuts close to the o~seous burface, at the same time pressing the 
flap hackw:ll'(IS until the tuberosity is fairly turned, when, joining the two cxtremitil's of 

~l~~f~rsJ~:,~~~'.~::1~yo~ t~~~~1\':~~~ 0~·e :;1C:0~:1!-~~a\1~1:1,e~~i,~;~e~p~:~: ~~~e1-~~n~i'~~~1~e~~;T~!111~s h/: 
complete the disarticulation. Lastly, the knifo is drawn round the extremities of the 
tibia and fibula, so as to expose them sufficiently for being i:z-raspcd in the liand and 
removed by the saw. After the vessels lrn.ve been tied (twistt'd). and before the edges of 
the wound are stitched together an opening should be made through the posterior part of 
the flap where it is thinnest, lo nflOrd a dependent dmin for the matter, as there must 
always be too much blood retained in the ca' ity to permit of union by 
the first intention . The dressings should he made of the lightt:st dcscrip. :FJG. 638. 
t ion . That the flap may n.nd probably will still occasionally slough is ,,---
unhappily too true j but this result is always owing to an error in the tl 
mode of performance; for as the integument, being det:ichecl from its 
subjacent connections, can <lerirn nourishment only from the ana,,to-

~~~i~1gs:1~a;·t:~:~l~;tc~1~t~~~d~::~a~:~it~oi\1~:o:~~~a~~~~~;:a~·t~;> i1~~~:~1c:o~~· · 
i1s ,·itality." 

In Syme's first op1•ration, in 18-12 (' Obsnvations in Clinical Sur
gery,' 1861), he bimply took away the malleolar projections and did 
not remove the articulating surface of the tibia as subs.equently ad. 
,·ised, and it is still an open question whether any adrnntage is 
gained by this extra l'iec1ion of bone. I ha,-e performed this opera. 
tion by Syme's ori~inal method, with an excellent result . 

The stump following the amputalion is excellent. Fig. 638, taken 

:~:ir:b~~g:~~'!~~1~e~~~~e~i~1~ftl~~f!lr~~~t~~~iLffo~u~~~~{' ,!.~' 1 ~~~-~~~~ll~ ;:;~~~~~10~te;ro~~,~~~ 
stand is still presen·rd for the future basis of thi~ support." 

Some surgeons, and Pirrie amongst them, perform the operation by sawing through the 
tibia and fibula without di:mrticula.ting the foot. The motlitication is good. 

Roux's amputation differs from Syme's only in the flap being made from the inner 
and under side of the heel. l have on one occasion made a. long anterior flap-the only 
one the condition of the parts permitted, with suC'ccss. 

PmOGOFF'S A'.'IPUTATJO~. 



n2s STUMPS, AND THEIR MORBID CONDITIONS. 

off as much of the o~ en.leis as he wants to s:nve; but there i~ an ohjcclion to thi" practice, 
as I han;} known the inci . ..;ion through the bone to be mad1• too for forwnrd~ into the 

~~~~~~a~ i~1~~~·~ 1;~1:::~ ti~~ 11~f · ~;:~~(I ~in ~c~l~~1 ~ i ~ ~:~c: n ~i 1 \~-~ u ::~ ,!~ ~t I 11~::~~ ~r~t~ .i o u!) ~·is~~~;~~:~:~~ i ~~ ! ~:t· 
the foot (Figs. GIO and Gll) . 

F10 . 640. FIG. 641. 

Plros:-111"1arnputation. Divlsionormalleoli. T. Smith. St11mparterPlr•1s:olf'1arnputatlou. 

V\.,.heu thitl method is rmployecl, the surgeon should make a more oblique section of the 
os ca leis from he low back wards. 

1 regard Pirogoff's amputation ns very good and it yields an excellent sh1mp (Fig. 
6 ll); it ought always to be preferred to Symc's when the os calcis is sound . If the bone 
at the time of the operation be found to be bad it must be rcmon·d, the opemtion resolving 
itself into a Ryme's; but when the bone is good. it appears to be a grave error to tnke 
away whnt makes so good a point of support to the body. 

Hancock records fifly-cight cases of this opC'ration as performed hy British surgeons. 
Fivf' only, or 9 per ccnL, died. 

Amputation of the toes may be performed in the f'ame way ns amputation of the 
fingers already de:-:crihed. equal care being ob('ened not to <interfere with the plantar sur
face of the foot. Jn amputating the great or lilt le toes thC' 5ame oval flaps :;:.hould be made 
as were' recommended in amputation of the thumb and little finger (page 919). They 
should always be large and as much skin sa,-ed as the case will allow. 

Sn;m"s, AND THEIR l\IonBTD CONDITIONS. 

To secure a good stump is dcsirnUle, although 10 obtain it by taking away more of the 
body than is required by the exigence of the ca~e, no increased risk to life should be 
incurreJ. ::.\lany of 1hc mo,.;t promising stumps after nn amputation often turn out badly, 
while the lea.st promi,.;ing end well; the re:omlt depending more probably on their subse-

FIG. G42. 

Thlgh •tnmp art~r acirc,1lar 
aJQl'Ulatiooofthigh. 

Fw. 643. 

Af~et a Hap. 

Fm. 644. 

Stump after amputation at 
thekne&-joint. 

quent drf•ssing th:rn on the condition of the flaps at the time, it being quite certain that 
bnd dri·~sing may de,.;froy the best ii.lumps arnl ~ood drr!<.sing improH the bad. Still, the 
chnrnrter of the ~tump i:) much dt:terminl'd hy the form of ampulation that. has bl'cn 
performed. 
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:3:;:~~~;!F~~.~,:~::·i:~:i:~:~:~\~~t:;;::':l:f~·:'£~;,::1~,f:~::::~~
1

'"~~,:f:~~:;.:~;;,,':'.:~:;,~::,~:~~~~1~~:;~: 
knel·-joint "hen the pnl<'lla i~ left is unexceptionahle (Fi~. HI I). 

A l'Onical stump (F'i,2'. fi.1!)) iR nlways regarded a"' a bad 011(' 1 and ~'<·t mo;;t thi:rh ancl 

~::~; ~~i:11:::\:sb<::11:~ti~~~:n~:~~~1~r il~ri~~~:~~· ~~1~::~:J!~~1~ .Lec~~~1;1(;. 1~o~~!~::~l~y time. the soft parB 

horws exist, this c>vil is rarl'iy !'<'en, nor i$; it nftn amput<\tions at Fto. 645. 

;~iii~~:;.s:;;~~i~,;"f:~iE~:~.~~::i.~ii;;;~;i~ ~~~ , 
into lihro-cellular tis..;ut•, of whi<:l1, and of' fatty ti~~ue, a g-ood ~lump ~ · ".J 

i:- formed . The ('IHI of 1he bone wi ll become rouudf'd off, and i1s .1- ~-

~~~1;11~~: ~ '{o ~~1 :~~~ 1~:!:.:c~:: ~) i\:~~ ~~'.t 1111:;.~~~s ,~f1 ~\111et ~~~n~~:.~1~:~,.~~: l~·dlJ~·~;o11;~~ . 
cuta1wou,., cica1rix or bound down to the hone. 

Al 1inw~. howt·,·1·r, stmnp:;; g-row, aiid become conical, and , 
nmputation.;: ol' childhood tbi::; condition must be ex1wcted . II 
8et'n in the i<•g. a;;. it i:o happen:' that the shaft;;. of horn.>" grow mo:-t 
where they <"Otne in contrn.ct with the larger epiphyses, anti in th<' C'ouiul ~tumr. 
leg. the one enrerin~ into the kncf'-joint is the larger. In the> ('a:;c 
of u boy, a't. 7, who.;:e leg I had to amputate, with some irre~ular skin flap, for a com
pound fracturf', jn,.,t bt•low the knee, I have had ro tak(• away on two occn~ions, :i.t intc·r
rnl,; of three ye:m•, two pieces of bone at lea:-.t an inch Ion~, purely from th(' growth of 
tlw bone during cliildhootl, and it was interestiu~ to notil'l', 1hat the tibia on both occa-
8ion,; had grown at lca:-.1 twice a.; much as the fibula i in my :-ceon<l operation I never 
to11('hecl the fihuln. 

P ainful stumps are mo;;.t di--trell::.ing; nnd are commonly cau:<ed by l'Ome inrren,;(' 
in tlie bulbou5 ('Ondition of tlw di,·iclecl nenc~, the ncr,·e lwing included in the cieatrix 
or pres:sed upon by the bont', an<l under such circum,.:tancc·i-, a ('Urt' is readily effoch'd hy 
the removal of the bulbous nen·e. But in other::., the extreme pain f:l't'lll" to be due to 
hypera>sthrsia which if:. oflt'n ('a.Jh·d hysterical, the s lig:hll',.:t tn11('h of ihe end of the stump 
hcing: ~ulll1·ient to cause com'ulsi,·e twitchi11g:- of the limb, a11cl pain flying up !he ~tnmp. 
J n t\JP:<c ca~es, opcrati,·e interference ra.nnot be rcrnmm<•ndecl, nl1ho11gh nl'l"\'<' strNcl1ing 

:~~:l l~.:~1~1 i I~~ ,.~~;~.tl~~~~n t!lCtO~l~~~ 1~1;e ('~;:~~ ~~'~.(.~~ll i11~~~.1 '~:: i~ I ll~~l~l:~ ~)' $~~~~1~:~~c~~n~!11;·111~·h ~~);;::~~: 
tion1:, 'iUCh as belladonna. opium. or strnmonium ointmcnlll, &c. 

N ecrosis of the stump is a common condition, ancl is often due to 100 gn·nt a 

~~H~'.~;·~~;~~¥ij~li~ii~,'.i::b~~i~~i:~;~EE 
E~~:~~::~ i{i'1:1!!~e~E:~:.'.:;~~;Ei~~l~1~~;;~ c:;,::;~::··~l::~::~~ F o. 6~6. 
g~·~: 1~1:,·:;;1~:·1~ro~!l!~e1~~t~~1~:,111~~er~~~~;,re ~:~~;1~i~·u;1!:;11~\;~:~ 

~~f ~~:\f~, o::.~~~f ~lfa:;;·~:~r~::~l:~;,~~1\~:,~~~~~(~~)!{1 ::':~~;·f ;2; 
it out of the rnd of thC' :;;tump some monthi:; after the 

~~~J:tiritf li:,~~~~~~,~~{~~~~~:;i:i;~~~~:ill~~:~ 
,;o 
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(Fi,g. G..JG). In !'iuch the pcrio-;,tcum conring the honf' hcronw~ infl:nm•1l nnd with th1· 
!"Oft part~ dying Jo..;('>; it..; nttathmcut aucl relracls. Tlie li<Jlll' 1l('prind of ii~ 1wrio:-;tt•11m 
projec:IR from h('twcen the f-lapR n..; a dc:\Cl or dying portion, tl1t• r1•s11lt of pnio.;.ll·:il 1wcrosi..;. 
rnder these circum'itanre.-; the stump must be re-opcucd an<l the end of the bone rt.•move<l 
high up. 

Sir .Jo!'ieph Fayrcr tcll5 ll!'i ( 1 Clin. Surg.,' 1A66) that in Jndin, thi~ o"'ll'O-myelitiR of the 

~~~: ~!~,~ \~''~~J!'i ai:C a,,~t~~n ~1~~~,.:;~~~1 :~~~~1~1ia~~~e~ll a~~e:~1~e~~ ';~\~~ ;~:·,~:~t~·~,~~"~!.~~11\i~~-·l~,.~i~:~~:~ 
amputation . Ile rcgardi; the affection a51 s.o .::erious tha1 he :uhocatc;; the re-amputation 
of the limb above the next joint as :-0011 as the earliest symptoms of :;y:stemic infoC'lion 
a.pp(•ar, blood·poi~oning being the chief <langt-r of the di~l'a~c. "The propC'r ti;ne 1" he 
writes, "for ::unputation in ca:-;es of difl'used o::wo.my<•litis is ns c;;oon a~ po~sible art(•r you 
ha.\'e a~C('l'fa.ine<l that the bone is ulfl·cte<l; and the mode of arriving at this knowh•dg:e i~ 
r..imply the p;\...S1'age of a long probe doR!l 1he medulla. Should i1 imping:<' ou hcaltl1yand 
bll.'eding mc:du\la nl.'ar the surfoci.', you may, if the <'onstillltional i')'lllptoms permit, wait 
and iSCl' if natuni is about to limit the suppuration and throw off tlic dil:'C:l~(·d bone, which 
is ti rare result. Should it pa~s wdl up tlw \Jon<", its whole d(•ath iti certain . In cases of 
i11cipient infiamma.tion the medulla will be found protruding: like a fungus from the central 
ca\·ity, and the holll' surrounding it t:xposctl to a greater or le:o:si• r cxtcul; at a later periotl 
the end of' thtl medulla i~ found aln>acly dt!ad, blackened, and encru::;ted, Lut within it is a. 
putrid mas!S of bone, dCbris, and pus. In the former siage you can watch the progre,:i:. of 
the case. Jn the l::itter interforcnce iR immediatl'ly ncce.-;i-~u·y, and that I ft•ar can be 
nothing short of amputation, either about the next joint, or pcrlia.p,.; in a youn~ ,.;ubject at 
the t•piphysi~. The condition of the soft. parts must not decci,·c, the t.'OIHlition of the Lone and the con~titutional .:;ymptoms nrn5t be the g-uide a:s to the time nncl nece~5ity for 
operation.::." I h:"\\"e made this Jong extract from 8ir .Jo,.;qJh Fnyrt>r'~ p:iper \Jecau~e it is 
through him 1 that in rt'Cl'nl times the ~uhjt'<'t has been brought promintntly undt·r notice, 
though Longmore and Holmes in this country have ahly dwelt upon it, and Roux, of 
Toulon, made it the su\Jjcct of a special report. 

In acute ca~es, thcl'e can be little doubt as to thf' wi!'dom of the practice suggested; 
but in Engli:sh practice, they are not, howe\'er, of great frequency-the ca .. es of necroo:.is 

FIG. 6.,17 . 

~ ~-B,,., 

8rti:m 

of stumps met with being g(•nernlly of" a. more chronic or i;;ub
acute kind, of either pcriostcal or endo:srcal orig in , and not 
requiring such actirn treatnwnt. 

Aneuri~mal enlargement of t.hC' artC'rie:" of a stump has been 
clcs<.:ribed by Erichsen on Cadge's au1hori1y, mat is an acci· 
den1ul asi;;ociation. 

C:1ncer may aim attark a stump. In December. 18i1, I 
n•mo\·ed the leg ~tu mp of a man, u.>t. ;JH, for ('Xfensi,·e cancer· 
ous disrase of two yt'<u:s' i;tanding, which attacked the cica-

w~:~:;~:~.~r~~/:~~ ~:~::~1
1c6d trix that had be<·n fornwd tif1y.four p-ars (t'ide Fig. 2.)). In 

~oeu:t.yem pre,·lou~ly for au acd- ~l1~~s11 ~:1~~ :~:~i;~~~i~'.~ 1 ~~ ~~~1.1l:5~1~~a\~a~e~1~ 11~~l~:~~~~~~-!~~:~~~~ 
" rhen the end of the bonr in a i"tump is not well CO\"ered 

~dtl:~ ~~:~}t~·cf~;:m1 ~,S11;~~;~upfg.a6~~r~~:i~t1~~~~~ foi 1:~·~:1~~l[~~7t~~~i~.(;1:;g~t~i1e ~l~~\~~c~·~1~u~i;~~ 
the buri:-u, and a gootl stump was left. 

Er.ECTROl.YTIC CAt"STI('. 

ha! ~1(~:~1 i~~~;<:1~;~.~~r:;~;;\i;1\:~)~1~~,~~~~c;na~So;~~~1~~ril~ .. v~_1.11~\~1G~~:;~·:,1;.1i~'1:~1 c~~1~~!~ :'~=:~11~ 
c~t,' for. September 2~th, 1878, but omitted to do so. li e 1\pplicd ii tin•t fo r the rcmo\'al 
of ~s,crolulo11s lymph:it.•c gl:rnds) but it is clearly applica\Jle to ot.lwr puq10::.e.s . 

lhe plan wa_s ongmally sugg.e~te<l by the late Dr. Golding-Bird, 1\fr. Gold~ng.Bird's 

i~1t 1~_;.' ;:~c~:e~~;~~;~~t ~;~! 1~~~a~~.~~r,•;i;:~ 1;~~~=~ ~~1~1,~:~1~i~L~1 ~\1~1;1~1~~~1t:~~d,,l~~f1~~:~1~1~n~~~~·~: 
the sli\"er plate hcmg Hpplied to the sore. 

~f i;;r~~1~;~~~~:~1¥.:~fu~~r titii~~f~£!f :~~~~~~~~i~:;~ 
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lint. twirc> or thriC'l' foldt.•11, sonk('d in ~Iron~ ~alt and wnt<'r, pla('C'1l on th(• ~kin which is 

E~1(;',~~,1\1:~);1~•:;!1,\~:)(~~lif!~i~::~· :•1\1~c11~~11~:~ing?il ·i~i\~ ~~·~~all kt'l'ps it mobt mauy hourd. Th~ 
ii'I thru~t into tlic gl:irnl to be df'~tro.Yetl, with or with- Fm. 6-lR. 
ont n preYious bi-;tom-y puncture and strappt'd in its 

ri11~c~lan~~fti~r tb~~~~t :lil~~~r~~~~d·, \~n~! 1ec~~::1~~<';t':~~~<'~ 
~~;~~ 1[~~~l:~~e 1~{~~~r\~r~\-~~i;~1~0~::;:n~)1~i'1~~-j1e }~:~: \~~~\~ 
the zinc bl·ing- hrought benl•11th the collar to t\H" n<.>rk . 
Cnle~s ~upp11ration is excited, which is wry rare , 
there is no pain . \ri1h !:'Ome sli~ht m0Jifil·1uions, thi~ 
cau::otic can be nsccl for keeping in chet·k the growth 
rectum or ccn·i:x. uteri, where oilier operati,·e means arc 
hun know11 1 " adds Golding-Bird, ''of its employment 
where a rapid de:;tn1ction of the f!rowtl1 and rt•lief from 
of zinc was worn in th(• c-a11al of the disea!':cd {'(•nix, 
wire int-nlaH•d with gutta-percha, which termi11ated in 
the front of the abdomen ." 

~ B.~ Silrcrp/afo 

'U"(rzi111·-poi11,., 

Thomas's Splh1tsfor Diseases of tlte Hip- and Knee-joints. 

By !:l-Omc O\·(·r:..i~ht thC!<C ~plints wer(> not noti<'(.'d in their right plnct·~, but tht>y are too 
good to be omitted, the one for hip-di~ca8c Ll·ing th e only po:;lcrior «plint we po~,..c~r;;, an1l 
the otlwr for knee di:oea"'e an:;wering: admirably all tile purpo.,e::.of a splint, an<l permitting 
more freedom than any other. 

The /iip splint con~h.t:; of a long piece of malleable iron, one inch by a C]Uarler for an 
adult. nnd three-C]uartt·r~ of an inch by three-sixteenths for <'hildrl•n, t•xtending: from the 
lower angle or the shouldt·r-1Jladl' to the centre of the ('alf of' tile lt>p;. to which 1111 iron 0\ al 
chest hoop, mea,..uring four inches less than th(;' che::ot l'ircurnfort::nce 1 is firmly ri' t>ted 
to the upper tml, nnd mo lialf hoops to ~upport the tl1igh an<l l'alt', as seen iu Fig. Li.J9. 

Fm. IJ.t9. Fw. 650. Frn. 651. 

Thom1u·s kne•'-~pllnt. Knef'-Sl'llnt •~ AJl/'lle:J to left limb, 
with l'llllenou ri~ht. 



9il2 IN\' ALTD LTFT. 

The knee-splillt i~ compm:cd of n pnddecl ovoid iron ring, 1hreC"-l'iirh1l1!1 of an irwh thitk 1 

to fit well up in tlw f!roin, and two ,·ertical iron rod~, ending in a paw·n about four inl'11t>:-i 
below the foot, with an intermPdiale foot-piece (Fig. 6.)0) . An apron of IJa .... il lwuht•r 
is stretched between the iron bars for the affected limb to re~t upon. in whieh slits are 
mnde for tht> in,ertion of a bandage to keep the limb nnd i:.plint to~<·llH'r . When tlu· 
patil!nt gets up the ~plint is su~pencled by a s~rap buckled to the orni1l thi~h-ring, a111l 
pa:-o:-ocd O\'t'l' the ~houldl·r of the sound si<le, and when Iii" walks upon the splint;' patteu 
has to be fitti>d to the foot of 1he oppo:site limb, to maintain tht· len•I of the body, }?ig. li;jl. 

\\rhen the kne<' is much ttcxe<l a cushion or pa<l should be placed l>l'hind the knee which 
unfolds itself by a gradual proce~s of extension . 

As the dis1•:uw impron•s , nncl the dependent po::;ition of the limb beconws allowahlt.· . the 
pa1ic11t can µet about IJy menus of a patLen on the oppo::;ite limlJ. Tiie introduction of 
this patten for the al.love purposes is worthy of all praise. 

Invalid Lift. 

This lift supplies a wnnt. "
7

ith it a patient can be raisf>d from liis bed with 
and all dressin.:z and nur:"ting arrangements made witlwut disturlJing him. lt can 
wi::e be worked by an ordinary nurse, is porta.Ule and inC:!xpensive. 

First place the strl'tclin pole:: on the Ued, one each side of' the pati{'nt, the row of small 
iron pins Olll\\'Ul'd,;:. 

Pa~:5 one iron rorl und(•r the pillow, and turn the screw(•d encl of it into the brass collrtr 
of the strctchcl' pole some fh·e or six inche~, putting the other end (If the iron rod, which 

has a collar on it, into the 
Fio. 652. oppo~itc ~tretcher pole ; 

lh<'n pn~s the other iron rod 
uncler 1he feet of the paricnt 
in thet<nme manner. 

l:)aS:S the linen band:-. 
gently under the patient, 
where he is IJe,..t able to bear 
pre-;-;ure, llH· broad band 
undl·r the shoulders nnd the 
two narrowe!'lt bands one at 
each c11cl of the stretdwr 
poles1 at the ~ame time plac
iug tlieeyele1 !Joles o,·(·r the 
pins 011 each side of the 
stretcht•r poles. 

Tighten the JinC'n bamls 
by turning the iron rod-; 
with the key, thus whtn ne-

hnalid lift a~ made 11.t 2;H, £uijton Road, N. w. ce~:-;arymaking the stretcher 
perfectly rigid . 

Place the upright,; marked ~o. 1 at the head of the beclsl<'a<l, on the mattre"'s or pal
lia~~e, with the numbPr facing the foot of the bed,.;tea1l; next place the iron ::;hoe marked 
~o. l on tht! square cn<l of i.lic upright; tli~ handle end of the pole will now rest on the 

~~'!;1~r;:1.~11,:~ i ~1~11 ~\:~r~1~11~~ b~~~~~!.1,:~·1;~t }~~~ ::~~~11:i~!\~~~u 11~1~\~ 1~~!:., t !~.~ie~~li~·:1~h'~~l1~1~1~;i~~l 1~:0~i ~ 
firm. Each lift is marked according to these ini;tru<·tiom" 

n t~~~1~~/:;:,r~·~n~~!:~lil1;~ ~\~'.~~~~ 1~~ :~~o:~,~~gt~:e~nt~~ t~~~e h~1~~1c~m~~,~~~ ( ~l~cth~~;:~it:~es1~e;~;~: 
thl'lll. If the patient lit•s on rhc mattress, then place the bac;cs on the pallit\sse, so tl1nt in 

~\~~1l~~rt ~~~:e ,::~\~c~1~di 5o~L:~;:~~~~~:~ ~~~\~:. remo\'ed and sliaken nnd the bed made comfortably 

Slip the ends of the webbing attaclied to the long pole over the ends of' the stretchcl', 
put on the handlt', n.nd lift your pati~nt gently Ly turniug it to the right, and when up 

:!,:,~.~r~~:~;;:~~:~.1;;:~~:1,~;1,~'.~~;:·1!1!,:~f.:.~~:i~:·~~:::~:~;:'.';~~1;,;;"~:',,f~~'.,. ·:~:~c1 ·:~~ :~o«u:~1fc,0:1~~ 
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A B~~,~~~~~;1!n~~.r~e2s8or, 428 Air p11~s;8ee, foreign bodies in , \r~e~~s operation for nneuri'3m, 

dingnobis in, 42tl wounds of, 528 Aneuri sm, 316 
pent'trnting wouuds of, 431 operi11io11s on, 536 diri!!:noais of. 319 
gunshot wouud11of, 8!J2 :\lbuminuria, 511 diffused, 31/J 
tnpping, 1165 with shock, 189 cJi ... secting, 316 

Abdominal p11rietes, wounds of, .\limento1tion rectal, J)B 1rn.umn1ic, 33 1 
4:H ,\ll:1rto11'soperationfor !lt1111e,fiH7 fol:ie, :JJo 

Abdominal vi!!lcera, wouulls of, ..\lveolarahsceli!I, 387, ·117 true, 31ti 

pr:1:!~·si!!~16 of, 4:15 :~ ~~~~~~1!~~: ~~~ ;~;;it~~~e~;a;,9 
Ab·luctio n of leg in hip disease. Ametrnpin, 2:!3 eporn:meous cure of, :-\18 

8:!3 Amput:ition io joint clisen~e. 837 by annstomo,,is, 33-! 
Abnormal nnus, 438 or exci:;ion or knee, 8 4:! fo~iform, 3JU 
Ab13CC.!l.!I, ao Amputation, 902 n1terio-venous, 33:! 

chronic, 31 in colli1pse. 190. 191 c ir~oid, 3!l4 
nlveol:1r, 41i mortlllityor, 90 1 epecinl, 3:38 
nnnl, 500 of the thil!,'h for diseases ol trentme nt of, 320 
inbone,860 knee, HO:! bylij!iLture,3.!i 
in brain, Ji3 c:lUses ofdentb in, 90;) by co mpre .. i:)ion, ~2 1 
ofbrca13t,680 differe11t\•nrietiesof !JOH hy 1niiuipul11.!ion,3:?9 
fec:d, 430 instruments requi r<'d iu. !lOf~ by i11JeClio11, 330 
lumbnr. 200 position of :u1~istnnt1' in , UUfl Aneuri~m 1H•edle. :Ho 
spinal, 209 flnp operation. \108 Aneurismnl Vflrix, :~:i:! 
perinea], t.i05, 614 its hbtory, 903 ,\rrnuri ;wrnl 1mc, relation s or. to 
of tongue, !H6 cil'cul:u· opE::mtion, DO:! nrtt>ry, ;~16 
of kidney, 5;)2 value of i>pli ut ~ after, 9 10 Anµ:eioleucitis, 1 IG 
ofp 1·ostutc, 5fi5 'l'e:-ile's. 913 Aniurnl poisons, 63 
ofjoiuts, 838 C;\nlen's. !1 14 An:1tomicnl tuberc\e

1 
G-1 

nboutjoints, 855 mixed form, 914 ,\11gul nrcurvn1u1·cofJ>pi nc, 2fl8 
opening, :J i :lt Johnuhh·r·joiu1, !116 ,\nkle·j oi ut, (.li!ilocucinn'i or, ;1; -1 
lliltou's me:hod, 32 of:Hm. !117 d:~eitses of, 8:!1, ~Hi 

1\ h~ces~ knife, :\ I nt elbow joint, DI 7 11uppurn1i on or. 8-tJ 
Abso1·be11t inf\ ommntion, J46 of fore:trm, 918 eJ.d~ion of, f:: l 5 
Ahscissio 11, 2i.j ofthumh anl fiuirers, 918 1u111mrfltion n1, !128 
Accommo1!.11ion, 225 nt wrist joint, !l18 Annular su·ietur<', 6o:i 

Acct~~:~'~::~ ;:;c;~~e of, 7!14 ~~ :~:r~t~~o840 ' 919 1:;:;;:fi~;~ 1~~~~,~~;~·u ;~~· ~~~wb, 
impnction offemurin, 794 ntkueejoint, 921 !! I I 

Acrom'on frncturc of 78 1 of leg. Ul:l, 922 A11trum, di!lenses of, 38'J 

m~:\~~l~~i.~~F~g~~!:t,:83: ' 3 [{~f~f~>~\~:2.~~((5 :::§ff .1i.Y.::;:::~ :~·,.. """-,, ...... ,,."' ...... ;. . ................ .,, I ......... -··· .. 

:~J.iil;:.:··· ·--'.'.li~f ii~i~: 1 ;~ii~1~:;:··.· ... · 
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Apnoo11,!)4i Blndder- Brcnst-
Arch, p~1\mi1r, wound-~ (If, 351 tumors of, 5(i1 stnti<:tics of, 68!l 
Arm, nmpu1111io11 of, flli villousgrowths of, 562 colloid cnncer of, (;88 
Arre!-it of infhmmntion by ob· c:rncer of, 51;:~ CJ''itic di~1·n::1t• of, 600 

slruction ufnrtery, 3;\ · ntony of, ;){j:i milk tumor of, fiUl 
Arrows, woun1ls from, 12:? tuberculflr tfo•ense of, 563 hy1l:.itids of, IH.1:! 
Arteries, dbea!<es of, 311 p11rnlr·is of, 564, 6'..!1 nre,·us of, li92 

i11f:hmm:1ti1111 ol', 311 stooein. 5i!l retrnct('d niprle in, fi!l3 
ntlieronrn 11f, :Ill forei):!:nboilitsin, (\0:? dbchnrgefromnipplein,6!J3 
i11jurics of, :!H!l mn\form11tio11s of, 630 e11lnq:?;ed glan!l,; in, G!l4 
tor~ion of, :\06 gun'-hot woumls of, 803 infihr:llion of i.kin in, 6!l4 

;~l~:;;:;~;::~·:: ·:: :;S~i[l~~i:i1;~~:;::· I :~i?i~~~'.~~~~:: 
A 1·te~\~:1~('.~·1·;~; :i1~1~1::.~1~~11'.1 ~ii I Bloo~r~~~~~:;~111/;~t~o :!::~::~::~~:~1~Y ,16;!1 
~~::~~1 ~:i;·~~1~~~·~,::83d~15 ~~~~~: ~;~~ri~1°~~:1~;~ 11~·6i 54 ~~~~.\11 ~~np. G35 

~!.l\~j[j ~;j~JI~;" 518 I ::~~;~7~~:,~~;~::·~::o ~~~{~~~~~i~~!sa 
Arti<·uhr emls of bones, disease Boue, ntrophy of, 876 Bunion, HO 

of, 8ti7 nb:.ce ... s of, 81.iO Uurns nnd scnhl!!, 1'.?3 

~:r!:~~~~!:~b;~:.·· ;~;·.~·3 u;,. ~if'.:f ii:f :~!~~f :~;;.~;;!::.~~:. g~1i~~If.~;;~: 1~. 124 

dislocn1ion of, j();j nrntion, 8ii Bunowi11~ of 11b:.ceS-l'I, :iQ 

Ast r~~.1;!:\:~:;~:.o~~~ou of, 7li7 ~;:~c:1~1~:~fi~:. 7Jtu lfor.·~· ~~'.~:~~~~. ~~t12 
exci ... ion of, 8-15 c11ries of, 5!i8 of poplitenl, 7:!4 

a11 necro;.is of, 8:;8, 864 I ncute infhmm:uion of, 855 
scle rosi!!of,8:;8 loo!!eboUicsia,i:?2 
IUnlOl'SOf, 8ij!) 
<li:l:?:llOfiil:!Of,8i5 

~)~~::\i,~~ ~~~1ora of, 876 CA~~1fl~i~,r:,:a~:11res of, 811 
hyJatiUsin,870 uecro!!i:;of,flH7 
c;111cer of, 873 Calculu!!, na~nl, :j:,!,) 
nmputntion in, 875 1rnliv11ry, 373 

Bowel, 1nteru:il l:'trnngulatio11 of, in ton!!il. 8 ... ,-, 
4.J:~ ren:il. Ml, 574 

ruptnre<l,.J::ll prostt1tie . .>6Ct 

R\;p~,',ii1:1~t~r/.t~ 1 ;~· J!lG ~~~f1~1i'~\.~°'i:~d',Y~~~gllture of, 34~1 :~!~~;:~,:to~n, 626 
ll11~e of.,kull, fractures of, 158 hemorrhn~e from. 16:~, IG5 in femrale, tiOO 

Bnlaniti'i, ti35 concussion of. :ms Cnllisen'soperntiou, 45:? 
llandnge, Epic11, 47.) co111prei;sionof, 168 C:illous ulcer-., 37 

SU!<ptn.,ory, ljtj:~ heruia of, JjJ c,11Jus, provbionnJ, 7i8 
immovnble, iiU infLmm:1tio11 of, Iii Cu1onwl b,1th in <.yphili~. 75 

Barbndoe11 lt>g. 11:: ~uppurn1io11 of, 171 C111111liculi, ot'istructiou of, :!JG 
l\a1:edow's dit-e:l,.l', J.jO wounds of, 170 C..:1u1cer, Hi, 111 
lfath, calomc1, j,j Urain and its membmnl'S, in· ~cirrhous, flR 
llnvnl'inn immovnhle 8an11l'I juries of, lti5 meduilfl.l'J, H!1 

s11lint,iii nr,1sJor'1;operntio11,329 mcl:1uotic,IOl 
ncU~ide experience, H) Bret~Sl, fliseases of, tlitl oqeoid, }{)!) 
U1•d!!ore!!, 40 C1·eighton's views of th eir epithelinl. 101 
Bdlocq'll i11Jotrumcot for plugging pntl1ologv, G8:! colloid, 10~ 

nosc.519 liypertl'ophyof,HSG villous,103 
l\crnliugofbones,770 e11µ:orgeme11tof,080 oflip,36fl 
Uiceps lrudou, rupturu of, ilG infhmmntiou of, 680 of nose, 5:?0, 5~:l 
Bit~s. Joerpen1, tiG nbscess of, li80 of resoplwgus, 4~4 
lil.1Jc.k1', tlhe11i-c~ of, [)!}tj suh-mnmmary111lscessof,G8:? of tongue, :1;7 

l'Upture of', 4::10 chronic in(\ur:itiou of, mt.? of ton,.i\, 33,) 
irritubte,h:rn theirritable,li83 of rectum, fll l 
in women, Gi!J tumors of, 68~ of bbulder, 5ti!l 
i1181mmntiou of, [),:;g ndenomn of. lift) of prostate, .:;;o 
~nccu lnu.·d, 55~1 sta 1 istics of, H85 of penis, li:!9 
w11~bi11g out. ;)!j(l Cllncer of, U~i or br('n!'I, Gq7 
u\ceratiuu of, UUO opeu cancer of, U1.l2 of te1:1ticle, tiU:! 
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Cn""'- Child"•- I c"""";on of brn;n, 161 
or hone-, A7;:; reter11ion in, 622 hemonhngensresultor,IG3 
or ::icrotum, /iti(I extrnv:1.~ntion in, 626 treatme11t of, 174 
C:1UH'M or, 10:~ Chimney sweep':s cnncer, 101 remote etfecrs or, 165 
l1ereditnry intluence in, IOI Chloroform, 8!16 or spine, IUG 
1rentme111 or, 10-1 vnlueor.instrnuguL1teU her- ('011tlylom•1tr1,510 

~~::~~~~ii~~: n;~ Chokeu":;~~k4,6~-l\'I <~011ge11~1;i ano111nlies of eyelids, 

C':rncrum ol"is, 372 <'hopnrt's :unputntiC1n, ~21 or lip!!, a<iG 
Cnnnon b•1ll", blow1'1 from, F-R-1 Chorde", G!li) nrnlfo1-m11tions, 727 
C:trbulizeU liv;atures, :.:01, \;l:! Choroi1!, Llypermmiil of, 211 loydrocel<', 611 
Curlluncle, 1:H injuries or, :!4:! tumor:<, IH4 

focinl, 1 :lG, a71 C'horoiditi:<, 211 cicntl'ice~. 129 
l'nrci11omi1, Ui, 112 Chrc1nic inte::.tiual obstl'llCtion. licrnia, 480 
Cnrden':-1 nmputation, ~14 44.j syphilis. ii 

~::~~~~~:~.'.:;:··~~~::~.'.:;s:: of, I Cical~i:.~:~.~:~n~t 12

; ~::]~~.::~,~:::~~;:~~~: :;, 229 

lig~~~re of, a 12 Ci~~1;·icial s1ricture of ureth1·1t, ~~j~;;'.;:~o~~. 0:!'.i/58 
Cnl'pus, <lislocntinn or. 7!'il Cio.:111rizi1tion, 24 Conjuuctivitis. varieties or, 229 

disenses or, 84!!, RGI Circumcisio11, G:!S <'011::.titutiona\ so!'es, 36 

Cnrti~1i1:i~~:~1:is0e1~1;c~r°f~1~!.;..articu- ~: :;~;~.8n111i~::~i1~~:~ ~~~G f.~:~ :;11~~~~: ~~:1~:'.~1.h~\~· 231 
lur, ili:~ Clump, for ovnriotomy, jQIJ Co111rnction of bowel, 447 

tumors of, fl:!, Sil for piles, 506 arter strfl11rr11hllion, 409 
fructure of CObti\I, J.rn Chnicle, clisloc:i.tion or, 741 or fingers. 73i 

Cartil:l~es, Slerno-cu::irnl, tn1cture fracture of. 781 rontrecoup. 163 
or, i'.'>4 ~ Claw-like ei:tremitie!<, i27 Contu,,;ion, I JG 

Cartihgei;, loose iu juinb, 8,jl Cieri p:1\:ue, 3HI M brain, 162 
Cnstn:i~1n, 6tili Clinical history, vnlu.! of, 18 or sc:dp, 154 
C11.t:H"nct, :.Wi Cli1oridect(lmy, 671 of che::it, 540 

operations for. 2li8 Clitoris, eu\nl'gernentof, 674 or anerit'S, ;JOO 
ncciJents duriug. :!7:! cnncerof, 673. Convubiuns iaheadiujuries, IG3, 
nrter tre11tme111, :!7;) Clo:ica! in hone, Sli4 lil 

Cnt111·;1ct ~las~es :!73 Clot!<, ·•active nutl prissive,'' iu Corricoi!I proce!<s, fracture or, i8:1 
Cata1-rh or tymp:111um, 2!'1:\ nneurif-m, 318 Cord,11pernrntic. \•:1t"icoceleof,tiOi 

::~Jii~:iie!~l;::.. 1§\\1:1!~~;:,~:·:: ·.~ ~t~i!~!!:~~:; :: 

Chest, inJu•·io.' ."r·." f 891 I Compound di.lo;,,;,., 74' Cu•""'""'' of sph.,,.206 

g::1~~~~~~~'.;: 1::j~~~~~~ '" :1~~~~~f ~:::~· .. 
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Cyhtiue calculus, SiG 
C'y::ititis,068 

Ui!>locntion- Electric indicntors, 881 
of foot off &strap:nlus, 764 Electroly::ii1, in n.neurism, 330 

Cysts, as tumors, Si 
dt>nligerous, 3!J0, 403, .JOS 
thyroiJ,88 
mucou:;,88 
1rnblingual,3i:? 
sebaceous. 8~ 
tni·sal,262 

oftarsuljoints,il.i6 iustonc,582 
unreduced, HI inhydntitl,457 
reductiou hy mn11ipula.tio11 Electrolytic caustic, !):30 

of hip, i59 Eh.•c1ro-puncture of nueul"ism, 
of humerus. 748 aao 

Dislocnt\on and frncture, i.J.J Eleplurntii1sis Amburn, 14:1 
of humerus, 751 liguture of muin artery i11, 
ofhip,ii>U IH 

Displaced heruin, 476 of scrotum, 668 

DAvl~p~i~i?.o,~~EY'S, talipcs ~~~:;~:~1i;~e:.0:~7 477 Emb~r:~~3~~· 1.a:J 

~:;;i:~\iii:::o~~:~~lipes equio>0 I ~i~~j~'\f Et~f ::~~ij:~"l'ti in hip I ~~!,~~f ~}~~¥~f,~1h 23, 29 
of nose, 518 I Dix's wire compre.~s. ~26 EmphysemA, 54:! 
ol' cliebl. 545 Uolbenu's periuea\ lithotri1y, 5'Jri Empyema, 54:1 

E::::.iiub1~.lil: 1 .. ~~~.eus, 187 
Uo~·;~lie pefa ,,..,.,y, ligntu" of, ~::~:~~::~~:i::'~~ 1;,,j,.y, 17 I 

1Jen1al curie~. 112 . Uorl-um ilii, di~loc•llion on, iJi Encephnloill cnncer, 100 
Den1nl 1r1·1tat1011, remote elt~cls Uouche, nnsol, :!!!5, 518 Enchomlrom11t11, !13 

of, 410 Uouble spliut for frncture of ofhooe, 871 
I>eutul surgery, remarks nu, 3!t!J thiµ:h, i!J9 ofj11w, 3\11 

1Jent~~~1~~~~. ~t~ts, 3UO, 403, 408 1 Urni!~~;i{u~~;'\~~~b~~;~s. 3!l Ency1~~~~-~~:~~:·~.it81 

~:~~~::~i:~::::t:~::·~f~l:k"ll, i;;, ~:::i~f.~:!;~}~~'.~~'::~u>, 696 mt [~'.~f {,{~~;~:GI 
Dermal or dermoill cy:.ts, 8'J Uu cheune's dise:ise, 710 in nrnlformations of rectum, 

m::f,::;;:~:::~~p~~;:,,~;·,~~j ~~!~~·::~::,~~l~~:~:;::::rrf:,~i:- ~~:~:i~r::~.2~: eyeball, 274 
lliathe1:1is. :W rupture of, 431 Epidi<lymitis, IJ{>O 

1:1crofu\ous, 20 I Dur:i mah:r, i11juriu of, J(i.} in gonorrhcca , U3.3 
hemorrhagic, '.!O infinmmation of, llllel' ostitis, ~~pigast1·ium, blow.o,1 on, 42~ 

Dieu\uf'oy's nspirntor, :~3 1i2 Epiglottis, wounds of, 5:m 
l>ifluse cdlu\:1r i11fi11mnmrion, JU blood outsi<lc, 1U6 £pilep~y. trephining in, 183 
l>iftu~eJ aneuritm1, 3\U, 31i within, lii7 nfter iujury, li!i 
l>igitid compressiou of a.11euri:.m, Durham's tr1tchcotomy canulo., Epiphysial cnrtiln~e. disease 1)f, 

:i:.!1 5 !~!) in hip disense, s2:-1 
l>il11tation of s1rictu1·e, furciblt", Dyt!phagin., 423 Epiphysis, di~plnccment of, ol 

OOH humeru"I, 75;~, 784 
l>iphtheritic conjunc1iviti~. 23 :.! ofrndi,ll, H\!1 

~:~:~~ ~~)~1l~~~;~)~:~,~~i1c !~~mint~- EA~n~;::~11~~L~1~e:t~1108~ of, 
282 ~~1::~~1 ~~,g~~~·t~~: booe from 

tion,:.!19 culnneousntlectionsof,283 injuryof,877 
Di1Jloc11tion, i41 injuries of, :!83 Epiplocele, 4til 

of spiue,Wl tumors of. 283 Episcleritis. :!3i 
of jaw, 3!U:i cheloid tumors, 28-1 Epi,,.piulins, 630 
ofl'ibs,543 hrenrn.toma,:?84 Episrn.xis,518 
reduction o~ old, iH I Ear1 foreign llodies iu, :!SG in h~ad injuries, 151) 
compound, 74.t polypus in, 290 Epithelionm. JUI 
ofclnvicle,iH bleeJing from, in fractured ofbone,fiil 
ofscapuln,74tj skul\,HlO ofnose,5:!0-3 
of hu1nerus, i4(i Ear, miLldle, nffl!ctions of, 285 of lip~. !lU9 
of elb.ow, 751 cntnrrh of, 2\J3 ofpe11is, li:!9 
of wri:.t, 754 Enr-ringholes, tumorsof,283 of scrotum, 6fi0 
ol' cnrp:ll bones, 754 Ecchymosi1J, 117 of rectum, 511 
ut'tbumbnnd phnlaugcl:i, j',}5 Echiuucoccus, 145 of tongue, 37i 
of hip, 750 Ectopiou vesicru, (iJI of cc-,ophu~us, 424 
of olLI diiliocn.tions of hip, E ctropioo, 251 Epulis, 38U, 4:?0 

tre~~~!nent of, 759 ~f:~:·~;~a~ox~:n~~~~~· i~99U Equi~\~i:~ f~unders, G9 

frnc rnre aud di!!locntion of, Eln::.tic li~ature in 6~tulll, 50:'i Erecnle tumor, 334 

~~ ;r~~~-~di~~z;Gz Elboi:~~~~~~i:f.:fl~~n at, 899 fays~~;;::~~~~I;; :i· 48 

o r fibuln, ili3 compounddisloolltionsof,753 putholo~icnl nppenranccs 
of foot ntnnkle, j'(j4 compoundfrnctureMiulo, 791 after, 50 
of 11:.trngalua, it.ii diseiu~es or, S:W, 8J7 E1·ythemn, 63 
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:::.~:.:~~;~~;,J,;g, 301 I ::~::~:'.~.::~·:1,:'.~1:::· arrce1io"' I Fo'"!r£i~:.::~~,2 . . 
~·;1 :,~:1~~~~~1o~:;. ~~:ure of jows. ~:::~~~;~: ~~;e~~~~\';~~~ulre of, :lf>'.? ID 4 ~homnch and rnte~trnes, 

3!15 Femomlherorn,48-t inguushotinjuries,887 
Ether spray, IJ02 dingnosis,485 Fr11c1ures. iiO 
Eu~t:1cbi1111 cntbeter, pnssuge of, Femur, lli:~locations of bend or, incomplete, iiO 

:?H-t i56 impueteJ, iii 
Exch1ion of joint~, 837 frncturl!s of, i9J <lingnosis of, ii2 

or hip, 8a8 of neck, 712, 79.l progno~is, 773 
of knee, tl-13 ofsbnft, 801 trc11t111eutofsimple, i73 
of:1nkle,8.i.:, ofcnudyles,804 inins1111e,iil 
of11hou\,Jer.81G inchildrcn,Sua ufcornpou1111,7i5 
ofelh11w, 8"'7 compound, of, 801 from gunl'hotinjurie~, !t07 
ofwl'ist.t-IH scp:u·ntion of cpiphysis of rep:lirof, ii8 

J•:'(rl~~il~~~;·~·:,;s~~1;n~ by, 19 ofl:~~:l~1~~r. 800 dc~11~i~~cl,u;~gn in, nnd un· 
l·:xl'oli11tion of bone, 85() ofcoud,}'les, 80./. deformity ufter, iSO 
E~ophthalmic brouchoccle, 150 nb~orption of neck , 8fl0 compl icntingjoi nts. ii5, 813 
.l.:Xo!>tosis, thi!l Fever, inflammatory, 27, 53 e.itrfl.Va~:Hllion in, 812 

perim;teol,Sil hectic, {ii comminu1ionofbonein,8H 
c1·1111i11l, 8ti!I trn11mntic, 53 i-poni.u.eo u~ , iii 
of ungu11\ phnl:111x, 14 3, tiiL Fihriu,excessol',ininfi,rnunntion, fat.emholi"mmfrncturP,ii3 
"111.tbtics of, ~i i 28 Fl'nctun·s, special, ofj:lWS, 3Uti 
frncture of, 8i0 F'ihro-cclh1J:ir tumor, 92 ofno~e. f>li 
of orbit, :!7!1 f'ilwo-mU"Cuinr tumor, !)2 Of!okull, 11)7 
ofmen tu s, :!~b Fihr..-pl11stic tumor, !I:! ot'bnse of skull. 158 

External me111u~,cxnmi11ntiont1f, Fifl1·ou" polJpus of phal'ynx, 522 compound, of skull, 15U 
:!Et:> F1brous1umors, WI ofhpine, :!OJ 

nffectionsof. 28;) ofutnus. 712 ofhry11x,5:!8 
External piles,60J Fibuh1,dislocationofbcntlof, i63 ofrihs,:,-11 
Exte11111\ uretbrotomy, Cillfl. 610 frncture of, 808 ofdtviclc, 781 
Extmvn"lltion ofhlood, 116 Fingers, compound frncture of, or .!'cnpu\1, iH:j 

in frncture. 81:! 7 ~3 ofhumeru 4 , 78-1 
ofurine,!;J.'i amputation of, 918 ofr,1dius:111cl ulnn, i88 
of urine in children, U2fi coutrncte1I, ;:~j compouud. of nnn. i\t~ 

~~::.:~;~~·~.~L~,::~~:~:r:2;;~ ~:;:~d;:i,;;:~'.~~:.~~~:i~'by. 2'l ~r;::~:;:~:;!~'.I ~~~:;.~';:;~; ·! 
f:'.(tr~~:~=i~~ ~;~ln~lder, Gil ~:;::~:~e~)~d:ite, 379 ~7 1;~:;~~~;t~~~1ity, statistics 

F..\ CTAL nrtery. lig:lln~e. of, 3H 

Fiicht~n1~!~'.~cc,a~~~:11\~:is 1 ~~. I UO 
Fecal abscess, 4!30 
Fecnl fh11ula, 438, ·Hi8 

~~:;~1::;;~~::::Ey;:~J"';o ... 711 
~~~~fi~ Gotlf pnlni, cont1·nc1ion of. 

233 

'1 ' 1~~t"' 0 i.'.'1~::~;.:::·,;1• :~ :P·._·.~.-~.;;~y"~~I nnd re.ophagus, ~G'•'l~l ··~db·:.:~;,·d.~~,:u~p:,1.,',P,,~u90•~f. o,',·,,,4~3 ~-:~.·,1~,~·,~.'.:,:.•1 ~."11;~,·~.·~: •• ;'t,'., .. 1',,,"1f, 383 .,, ... ... .. ~ " .. ~ v in uir·pass:iges, 5~0 Glllvnnic cnutel'y in fistula, ~02 
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Go.lvnnic cnutery- Guni;hot injury- I lfl'rniotomy. tiO 
in cirncer, !llfj of heiirt. S!IJ llerpe11 Jlrl'JH!l1.1li", frn(j 
in ll:£\'tlS, ::-!;tti of at>tlomen, Sfl2 lley'~nmputlllinn, !1'.!I 
In pilell, f'iOO of intes1ioe."', 8\1:! II iltou':J method of ope11i11;! nb· 

Galvauo-punclure in no('uri ... m, of bhld1ler, ):1!)3 sct>!'ls. ;i:? 
3:m frncturesfrom,8!13 llip·joint. nmputntion nt, 8-10, 

Gtt.nglion, j:,?fj of uppere:<tremity, Sfl-:1 !.:ll!l 
diffu~e1l, i:!i of lower, 80::> nfter gun .. bnt injuries, 8!) I 

Gangrene, nmemic, 41 amput:Jtion in, F!l!i di..,ea .. e of, f.:!(J 
str1tic, 41 nustatory nerve, divi::.ion of, 3i9 din~nolli!<i of. fol:!:! 
tnum·tlic,41 pnthologyof, El:!l 
nfter lil!fltu1·e, s:rn trentment of, 8:-:1. ~:JS 

~:,~fi~t.a~.:? 45 l{-rnHD:n~~:;·;;I~. ~~Js ~~.~~~~1:lili~~ 0r~~~~~:e<l bone 
nmputa.tion in, 44 of1hecord, tH~ from, 8!iR 

Gnstrotomynntlg1l.'itrostom_v,41\ H:ematom:l 1111ris, :!84 exci~ion of, fl~.q 
Genito-urinary org!ln .. , injuries llromnturiri, 55~ divi~ion of t1t'Ck of frmur iu 

:iud disen-;es of, li:!i llromopliili:i, ~O 1li.-;e:111c of, fi;~;~ 
malformations of, 1;:\() llromostntics, :2~!9 dblocali.111 of, i;ifi 
dt'velnpmentof. (;50 surgicnl, 300 C0111!:e11itnl 1Ut1lfurmn1ion of, 

Oenitidii. female, nffectio11s of, llremothornx, 54,) itifl 
Li~ llemorrh:1ge. :W:! Ho<lgen'i< ~u~pen'<ion splio1, SO:.! 

woun<lsof, (ii:? secondary, 308 lloll,1tkin'.s<lise'l,.eofglau1,b, 1-18 
fvreig11 \)()die::1 in, tii:! summary of its tre11tment, llolt'sdi1:1tor, GOO 
ndhcren t 111 birl, Gi :2 I !lO'J 11 orns. no 
vulvitull. Ui3 u1·e1hrnl, 553 Hospital !!nngrene, 4.) 
nom'l, fii~ vesicnl. 553 Hou~emnid'.s knee, i:!:! 
lnbiillcysts. &.c .. fii3 rennl, 533 Howard's "<lirecr me1horl" of 
lrihinl tumor ... lii3 in gunshot wounds, 885 11r1ificial re-=pir:llion, 51R 
imperforate hymP11, Gi4 llemor!'lu~gic tli111hesi11, :!O llume..u". di.,Joculion of, 1-lti 
double \'!IJ.dna, tii.t llemorl'hoiJs. ,-iO:! st11ti:.1icsof, i-16 
Vcij!innl tumors. !ii I f111inshy's hnrelip tru!'~, r:r,~ reduction of, i 4!1 

Genuftexion in popliteal :rneu· llrimmond'sspliutforfrlclure of unr<'duce<l dislocn1ioos of, 
ri:,m, }:21 j;lW, am:! j[IJ 

Glauder11, G~ l11ancock'11 operation on fuot, ()2{j fr,1cture nu<l di~locati .. n of. 
Glnn(ll!, ii1ft:1111mntion of, J..Ji Hund, amputntion~ of. 918 i.'Jl 

in ery:-ipelns, ,)() dis\oc111iouof, i51 compoun(I di .. Jocntionof,151 
Glnndulnr tumors, 4J5 ll11n~ing. 5-18 I fructurenf, i84 
Ol11ucon111, 21:$ llarelip, 366 compound frncture of. i~I:! 
G\eet,63.J suture.lli impucte<lfractureofucck, 
Gliomn, 280 !lend, injuries of, l!H i84 
Glo:;sitis, arn genernl prnposi1ions on, JJ(i lluntel'inn chnncre, \.31i 
Glottis, foreign bodies in, U30 trephiniug in, lifi llu11r,•1·'sopcmtioo for 1rneuri:.m, 

scnlds or. 5:p~ ~onclusiou« on, 1 i!J :'i:!7 
Glutenl :rneurism, li(?:nture of in· p;unshot wounds of, 888 llydathl:o, 115 

fl'rnril ilinc iu, 35:! llefHhche :1f!er injury, J.)(j d1:iJi:nll!'i,. of, 4'16 
Goitre, 149 llenrt, wounds of, ~!18 ur hone, 8iti 

exophthnlmic, l50, 2i0 gun"hot wounrlsof. 8~1 of bre11st. li!H 
Gonorrhcc1. 1;:rn !lent in inftimm:ttion, :W, '2i of liver, 4.jl) 

infemnle.631 llecticfe\'er,til tnpping,.J.j!) 
complications of, fo3J llernin, Ji,ij!tflm'J of, 458 llyllrocele ol' hrrnh.l ~:1c, 4ti3 

Oorclon•s splint for fr;1cture or nbdomin1ll, 4110 of con! nml te:.1e .. , ti-tu 
m<liu!I, mo irreducible, 41i~ irs pnthology. fi41 

Gouty phlebitis, 3,)8 ob .... truc1ed, 4G4 congenitnl. ;;4:! 
Orufting-skin, 1:!~ inflarned,4tH encystl'd, t.i4ti 
Gr1urnlnrlids, 2:n str:1ngulaccd. 4fi6 nulic1tl cure of, Gm 
Or1111ulu1ous, l4 I p'lthologic,11 chnnges in, 4G7 on tnp1•inJ!, li-15 

g~:;,~l~t~~~ frncture, iiO ~:~~J~!~.1~% of, 4ti!J sp~~.t:~':Sous disappe:muce 

Gr1tt1'1111mputrit1on, fl.!I multiple, 4i 1i of neck, 87 
G1oss'11 tr1chcnl fo1ccp" 533 displ.nce,J, 4iG llydrophobia, 66 

Gro1"t\81~1cst or, ofteL huctu1e, 

1 

~~~1u~1~~~'.· 4.i:J ::;:!::~::~~~.:~~~!~,1 ~5t 
nfter d1:.ense of hip, 825 01Jtu.r:1tor, 486 llydrop~. nntri. !l80 

u~~f ~~~{t:kl:;!int, m 1 ".,J.;·.f.~,.~.~;.·(~.:l.::1~~~- ~~~ ::~:.~.~~.'.",:i;i::~;~['::,~::.,:;:r.qu; .... 
Gums, nffections of, !lflli, 420 " u,,,, I ~·, 
Gunpowder, hurm; from, 1:!4 llerni:1\ snc, 4'10, 481 l!Jperlrophy of extremitie~. i".!7 
Gunshot injuriei-1, gg1 I cllllnges in, 41il of hone, $;tJ 

shockiu,8tH nh,.enceor.41.il of hreast. ii8G 

~;·~~~~:::n;;8in, SR~ ~~~~~;~:1: :~: ;~: ~~ ~~0s~~:~ 13i j 

ofcliest,801 ruptureof,478 llypopyoo,:?!J5 
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r:;:r,~~~~'.'i1";i 6-11 I Inte~1\~:~1~c~s~~1;ction- Kncen:chyloEiS of. 8~i 
Jly:,tcric11\1ctcntiunofurine,561 fromcont1·nction«, 447 Jisl'n"esof, R:!U 

from strict111e, -Jli trea1ment of, ~:H 
lntracnpsularfiactureoffcmur, morinlityof nmputilli.:>11 nr, 

JCEI~; ~1:~1~ii~~. 1 ~~7 470 l n::n~~:.~:~nl ~uppur:11inn, lil dis~;c1ntion of. iG:? 
Jchlhyo .. is linJ!ure, !lifl l ntrn - pnrietnlsncin hcruin, 419 wound'iof, iH 
Ileum, rupture of, .i:t.? Intra-uterine fr:1c1ure, iiO suppm·ntion of, 8-JI 
Ilinc nrlcrie~. lignture of. 3.jQ lutussu'<ception. ·UH e:rcbion of, ~I:! 
lli.-femor:~l trinn):!.lc, i!l7 operntive interference in, ope1·ntio11 (lf, 8H 
1110-'"cintic dislocations of bip, 440 Koock-knee, i31i 

;:); fover!'iou of bo•ly in forri~n body Ogstou's oper:11ion fur, 737 
Ilium. frnc1u1·e of. 793 in :1i1-pu'-s;1g<>~, {i:l:! 
l mmedhte union, :!a in iute:;linal ob::.tl'uctiou,4;·,o 

I m~~~vnh!e :1pparntus in fr~.eturc, l ridei~:o~~:;~c~~~a. ~ IJ [ / ~~.~~i'o~~ll~~·~i~~3of, ti/:! 

l u1pucte1l frncture. ;; 1 lri1lo-choroiditi::1, :!JI hypcrtrr111hy of, Gi:l 
nf ht1111eni;~. 784 lri dotomy, :!!i6 Lnhy!'iuth. nffC'ction'i of, ::!fl/ 
of radiu!', i8R Lri.s, congc11ilal amom·ilic::1 or, Lnchrymnl npp:1rntus, clben:;e of, 
ofurckof thip:h·bnne,ifl5 23\l 2(>1j 
of shnft of thi~h-houc, 800 infl 11 mmati•H1 nf, :!:l!) Lncl1l'ymnl !l:'lC, wnsliinj! out, :1,)8 

I mpnction of feces. (JI;}• wound:; of, :111 ohliteraiion of', :!5H 
l mpcrfornte nnu.'!!, 4~13 colohonHl of,:!::{) Lnmellnr crit1m1ct, :!Li8 

hymen, Iii-I lriti!', 23() L:1parotomy, 4JO 
Imperme11bles1ricture, G03 lrrcduei1Jlehcrni:1, Hl3 Lnryngitill, G:J5 
Impotence. tiiO lnitable hl:uldPr. r,7 1. ~1ryn~oscopy, i):l4 
l ncri rce1·:itt>d hcrnin, 40·1 in women. fjj9 Lriryngotomy.537 
lnri«ion of membrana tympani, m11111111!1. US:! Lnrynx, diserise of, 5~4 

293 ulcer, 38 l'equiring 1rnc·heo1omy, ;')31 
lnc"mpletcfr:icture, ;;o l·chinlicherni:1,4!l0 exci .. ionof,;;:H 
lncontinen c<' of urine, Ali I l·cbio-rectul ub~ce!-l!, ;JOO foreip:n ho1lies in, .>30 
lrnlirect ophthtlimoscoi,ic exnmi· wounds or, 5:!~ 

11ntion, :!HI tumors of, !)31i 

r::~~~:~~~!.!'~~~:;;i~:·hl J.\ w, f~~~~:;~~i~:~.s3~~; 39;) :~1'1\1':1i~i~f~ ~~~:m of, jfj, ;13n 
by<lro<'ele. (i4l trea1ment of, :rn7 frnctu1·e of, 5:!A 
priritl.r~is, 718 dislocfllion of, :JilG L11t<>rnl c111·,·n1u,.e of spine, :!Oli 
sypl1ili~, ;7 necrosis of. 3t(i Leech, artifi cinl, :,!.)~ 

lnfhmm:Hion, 21i excbio11 of, 388 Leg, nmput:11in11 llf, !115, 9:!:! 
ahso1be11t, 146 tumors of. 8~!1. an1 frncture of hones of, ~l!i 
nsthcnic,28 · closureof.3\15 st111isticsof,8(lj 
phe11omeu:1 of. 2() JC'ju11um, rnpl111·e of, 431 compound, of, t-11 

j 11 ~7!rlse of tcmperntu r c iu, Joiu~~ .~~~~1;;~\'1Fa.~,:/:·, 1i~i~11 to, 813 Lcns~v~::·~~~io:~~ 2;r8 :!:37 

local eff<.'Ct~ of. :!A dislocati on of'. i 1 l di!'!loc:ttion of. :!38 

;;;~~t:~~\;~:~;'.~~ .. ~~~~:r1~ .......... ~~~~~~;~:· .. 
3 . f-39 c:nbnlizrdcnlp:111in,!ll::? 

1

1: in:~ ... ;~.l~.'.~~;f~i,'.~!:'.:::::. , ... ~~1~i~!E~: '" ~.[;~~:~~~:;::: .. 
'' ofiliacnrtel'ies,:l50 

In~~r~!~t~:::~: 1:1~~~1:-;~! of, 201 of tr~~1:~::!.:saJ~f 101m ex· 

f::~:::~;1i~iti~ldkRe\'.\l~;·1~~. 1 ~;; 1 !~:a:~~.?~~l;~~ 281 t:fi!~t•;;111 !~e~~~c~\W11s from, 1:!6 
lu testi11l' ::l,1"UP1u1·cnf,_.i:_.:J Lincnr e:ii:_trnction of cnt:irnct, 

prrtru"il>n ol/·[';) :~~J1;0:JPt'~~
1

0
1i0,00)0~,m,'~.~.·.,b~o~u:,,1~.~,:_ 550 :!71 

obstruc~iou ~~'l :. , ., .. ., Liug;:~~:~,~~~1/~N:ii1;~·:.~f~~·H 

!nt•~.:.·.r.·~.:.~.·.~.:~.~·.:~,:.~j~}:t.~~ ti"~ I ~~:~~~.~'.:~~~~;,or, 5.;o Lip, ~f.::·f;i:~f.>~f" of, ;ijij 

acute; .11J Knee~1::~1~~;~1~tu~~· U:!l cpu of, :Jil 



Lir- I \Jnlignnnt pustule, 13i Necro11is,8.J6 
tumors or. 3il 1umon1, 9i or jnws, 38i 
nmvu-1 of, :n1 \1:tmm11, dise:isesof, 6i9 pbosphoru!I, :187 
woundsof,Stj6 excision of, (j!J.j of bones of skull. lf:l2 
re:;tor11tion of, 369 ;\lnnipulntion, trentmentofnoeu. operation fur, 8ti6 
bare. 3!:ii rism by, ~:.!f1 arrest of growth in bone nf· 
phlegmonous i118;11nmatio11 reduction of Ji.<ilocntion af ter, 8U7 

of, :n1 humerus by, ilU Needles, ncupre'lsure, 305 
Lipoma, !11 of hip. i!i9 aneurism, 33Q 

of conjunctivn, 258 )fani11ge nftersyphilis, flO orevus, 337 or no~e. 5:.!0 • ;\Jasse, reduction en,' 477 pnlate, 380 
Li"-franc'snmputntion, !l:n '.\leiuus, external, atfect!one of, Nelnton'sprobe. 886 
Li.!!ter':-imodeofdresbing wounds, :.!85 test li11e for dislocntion of 

fill ;\ledian lithotomy, 5Ui hip, i50 
tourniquet, 9~0 ;\fedio·tal'snl di.:se11se, 828 Nephri1is, 550 

Utllic 11cid df'pni:;its, 5i2 ,\ledullnry cancer, fl\) Ncphrotomy, 55.5 
calculus, 5~5 \leibonwm gl uuls, obslrucuou Nerve stretchmg .?15 

l.ithontriptic!(. 581 of, Z~i Neives, mfh1ence of, in repair, 

Litbo~~~11;\:~~0c aelectetl, MO ,\lelil~1?~i;~~i?it 281 i11j:~ies nncl lfoer1ses of, 213 
Cl\11!'.esof denth offer, 599 I \lembrnna tympani, injury to, I iu.henll iujuries, 16-1 
Murcesof ditficult.v in, 096 291 Neur1dgi11, 211,40\J 
J\ey'sopemtion,O!J3 e:uminationof, 2q1 Neurill!r,optic, :!49 

t:l~
1

i,'.:.;:,'.~,?hnR i::~:1'.:Ii~~~'.;;;[:uz;~z"" of, JUG ~~;;~;:::~~:,::!.of, r,94 

:;~~:~~v;:,'.~~i'~,~~~99 ;\J~~:~~~~~~ 9J:nes, amputation Nitr;~~r~1:~3~. ~~~~l\~;ti~:1 of, 896 
in temrde, 600 :\lieroscopica\ anatomy of tu- Xodes, ~Ii:! 

Li~!'.1~~~;:i.~8~10d lithotrity com- ;\li~ko~~sl~~ti6fll ~~:~·a(jJ~~tiona of, 51i 
Lithotdty, MH ;\li:led calculus, 5i6 Jisloc:uiou of C-.lrtilages or, 

whcntobeselo!cted,582 ;\loles,139 518 
11e1·i11cnl, 5!18 \follitiesosseum,8ii foreignhodiesin,;)21 

Lillre'e opcrntion, 495 :\lol\uscous tumors of me'\tu,;, form!Llion of new, 526 
Lin•r, hydati~ls in, 4.)6 :!80 j frii.cture of, 5li 

ruptured, 4~0 \lortificH.tion, 41 ohstructions of, 520 
Locnl nure.stllerics, 902 )Jucous cysts, 88 plugKrng the, 519 
Lnckedj11w, J8a of lips, 3il polypus of, 5:!1 
Locomotor11tnx)', il8 of tougue, SK, 3i2 wnshing out, 518 

t~~;;1~1:1r\~~g~:~~
1

g5~84 ~~~~~~~y3~~1culu:!, 5i6 ~~:~~,~~c;;:1~~~it, 26i 
hodiesmiJureoo,723 orcliitisin,6f1-I 

LorJosis, :?OU ~[uscles, injuries of, il3 

:~ ::~~1~fi1~1;,~:;os~! hip, iGO ~~:~l~~:'~·U~\l~~s of, 7:?0 OBJ~:i~.u:~l INGUlN:\L llER-
iu rickets, Sil) l'llptureof, il3 Obstructrdhernin,4tH 

Lower jr~w. rrmo\•nl of, 31)1 compound lncerAtion of, il4 Obstructiou of iutestine, 442 
1umor~ of, 3~l:l dislocation of, i15 Obturittor herniR., -IHl.i 

l.umh•H' nb~<'c~s. :?09 degenrtrntiun of, il!.I Obturator fommen, heruh into, 
colotomy, 45'..! of pectorlll,5JI -186 

Lunatics, frnc1uresi11, iii inli1mnrntio11 of, llf) disloc1tion into, i68 
fr11c1ure1I rib1in, 5-11 of 11terno-mn-told, Tli Oceipitnl nrtery, ligntureof, 845 

Lungs, condition of, iu npnrea, division of, i!i8 Occluded e11rs, '..!8:.? 
517 atrophy of, 718 Odontnlgin, -109 

nfterdrowning. 518 rigi<l atrophy of. i'.18 Odontoid proeees, displacement 
lacer:llionof.514 ossi6c:itiouof,il9 of,203 
wo1111ds of,543 hydntids in, i\9 Odontomes, :J86, 401 
hel'lliu.of,541 trichinroin,ill) CE1lemnglottidi<1,63:3 

Lupu~, 40 :\fycetomn. 138 (.E,1ophnge:tl forceps. 42~ 
of nose, 520 \lyeloid tumor, 1)4, 8i3 obstruction, 4~3 

Lymphn1ic'I, affections of, 14U \lyopi:1, :!:!3 lEsoph1q:~·•tomy. 4'..!i 
wounds of. 149 Myxoma, 111 (B.:;oplrni.:us, foreign bodies in, 

Lymphomn, 115, 148 4:!5 
Lyei.1 in hyt.lrophobi11, 68 stricture of, 423 

u AC,t1~~~~!~1~:~~~Lg;T1 810 

ofnnus,'1!13 
ofear,:18:1 
ofgenitnls,6!30 
ofbip,rn9 
ofkitlney.5.-10 
offeet,i:!9 

N1Eo~~~;d~~~8l Jg'lt~~~sce~l~:;,l~;o~ for knock-
Nnils, affections of, 111 knee, i:li 
N:1sa\ douche, 29U, .}18 Olecmnon process, fracture of, 
N11!10-phr1ryngeal polypus, 5'.!2 i90 
Nns!i.l duct probing, :15i burs!L over, 7:!3 
Neck of femur, fracture of, iii, Oment11l 1H\C in hernia, 4(il 

795 Omentum, protru ... ion of, 436 
ofhumerus,fr1ctureor, i81 aUhesionsof,inov;trian dis-
of scapula, rr.1.cture or, iSJ ease,iOi 
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;~~~;?~;:::.~.·:~ .... I ]~:f i~f ::~· .. ·· !!@~t~~;~ .. ; ..... 
sympnthetic, :!4;! PMrasites, 144 Pirogoff's nmputn1ion, !12i 

Ophtlrnlmi!i!I, 281 Parotid, inflammation of, 3H ~tumr, nfter. rl:!8 
OpJ\'~nlmo~cope, exnminntion by, Pnte:l:~~~sf~~~;;:n of, i6:? Pi~~~,~~~ membrane, thickei ir·g 

Optic disk, nnomnliu of, 2:!1 fmcture of, 80il Plni.ter of Pnris splints, iiH 
Optic nerve, atrophy of, 249 compound of. SOi PluFging nosirils,519 
Op1ic neuritis, :!4~l en\nrged bnr~a over, 72~ Pneumocele, 545 
Orhit, nffect ions of, '.!75 Pnthnlngicnl t11bercle, G-1 PnE>umuthornx, 540 

tum ors of, 27~ Pedicle in ov11riotomy, trentment 1'oi~oned wound~, 03 
h~mO~l'bnge into, :!i7 of, 7118 . L'olitzer's rnPtlwd of inti .iiug 

Orchit1s, U53 Pelvi c joints, d1«C'll.8e!'I of, 818 tyn1pn11um, :!83 
chronic, 064 Peh,i.w, frncturt! of, i9a Polypu!! of nntrum, 3\lO 
syphilit:c,t.n!l urethrull:i crrn tion in, iD3 ••f blndder, 5li2, 6i9 
tuhercul:1r,(i57 ohi-tructetl iliac artery in, ofen r,:WO 

Oriental !!Ole, l l!R I 79-l or lnl'ynx,:130 

g~~~i~~~oo<~l!~o~·~1:·:,~;~s~i9 Penetr1~1i;~, 41~~unds, of ab<lo ~~ ;:~~:;e~~~2 
OstCO!ll'lh1·i1is. 5::,a chest.54:! of 1·ngirrn,tiH 

g:~:~~~,~:1~~~;~,118~'78; 2 reni;.r 1,~11~;~1i"n!?~~1 of, 0:!9 Po11l~t~1:t~1\~~11;y~~~ga1ure ri f. ~.-1'.I 
O::;teo·myeli•i,., 8.)9 ii juries of, Gao Po&i1ion of lower extren.irJ 111 

nftC'rnmputntion,fl30 c11ncerof,U:.W hip(lisense,8:.!a 
after~u11sboti11juries, 8H4 to fnsten catheter in, 60i Pott's fmcture, 71.i4 

O~teo·!!flrcoma, Bi:! warts on, 6:W Poultice, ice, 117 
Osreoi<l cnncer, fi74 Perfornting nlcn. of foot, ll!i Prepuce, operntions on, G'.!7 
O.::.teotomy, fn rbadlyunit ed frnc. ofpiliute, 38:.! 111m11r of, ij30 

tu1e, i81 Perforating tumors of i-kull. 181 Pre!>hyopin, 138 
in hi1"1·joi11t diseR!!e, 834 PeriC'nr<lium, wounds of, :.!U7 Pressure 10 swp l1\eedi11g. :lP;i 

Ostifr~. 8[>6 Perinenl abscess, 605, Ul':I in cure of 1weurhu11, :{:!I 
of crnuium, 182 lithotl'ity, ;;~18 !'rimnry union, :,!:l 

Otithr, 289 Pel'inenl hernia, ':190 l'rolm11p:. 4:.!6 
medin, 2H6 fiHu1:1, 616 l'l'<>ject1le~, wounds cnn"t''l hy, 

o\'arinn !.hop~y. 6% section. 612 btl:.! 
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Pyremin, 6:1 
nun Ire~ of cnses of, 1}fi, 59 
po11t·mortcm:tppe:1ri1ncesin, 

5ti 
not ho~pitnl tli!"ense, ,jQ 
nrlerinl,:i\4 

Pyelitis, 6Ul 

Rheumntie nrthritb~, Mll !'lcminnl ~luct, inflnmm:1tion or, 
Hheumnti"m, j!:;Onorrhreal, G3G fil)() 
H.hinop1asty, 5:!6 oh~truction of, (i:jl 
Hhinoseopy, 6:!0 Senile C;1ti1rnct, :!Li8 
H1bs, frneture of. 541 gn11p:rene, 4:! 

<lhloe11ion of, 6-11 nmputntion in, 4.) 
Richn.rU::;on'~ sprny producer, Sep1n:11io11ofepiphyse!loffemur, 

fl02 ROO, R04 
Rickets, 87!) of hnmeru'!, 78-.i 

QUI~1~~~y,s;;~1t• 1 120, IJ7.J Riile~~e;:~~:;,e ~~f,n.tment in, 880 :'epi~·~-e:;i;i(~1i'u~$ 78!J 

Bifle·lmll wounds, 881 ~cptum <>fno::;e, malforrn'lti1111 .. of, 
llodentulcers . 102 5:!S 

RA ~~:~c~;it~~ :1ffcctions of bones, Ru7~~1e11tnry fiuger~, nnd toe>', ~~~~~i .. e:s",~f. ~,1:.1 
870 Hou!!sel's method of trnnsfu::;iun, Reriue~trum, renrnv:ll of, 8(i6 

Rndinl n1·tl'ry, lijl;'lture of. :149 310 ::Scrn-cyi,,tic. di~1·11 .. e ol brenst, 68!1 
Rndicnl cm·e of hem in, '183 Houx's amputatio11, 927 of 1e~11clt>, (JOO 

~~11!~~\;i~.::" I :~!'.!!~r ... ' ~~iii~~~.~. 
::~~~!::~11rtfe1~;~:':11; :f~ ~n1 Sncc:f~~!~ 1~fn~~~~.:n~~; 0 · m-'.! ~~c~~~~~ ~~: :~~, 811 

how to examiue p11tienl in, Sacrnl tumors, J!J,) ,gicknes;i, chluruform, 8!)!) 
4!li Sncro-coccygenl joint, tlisense of, ~i1111!, !i4 

injurie!i of. •rn6 8:!8 Skin, formntionof new, 2.J 
1 rolnp~e of, [)07 Sacro-ilinc joint disen"e, 828 trirnspl:intation of, I:!!) 
blric1ureof,OIO Salivnrycalculus,371:1,419 Skull,co11lui:iionof,lf>6 
forciiz-nborliesin,4!'17 fi:1tu1:1,374 fissure,157 
m1dfor1nn1iu11sof,4\l3 Snher's swing, 810 Jrnc1ure, 157 
pniuful ulcer of, 4Ul:l ~nyre'sj:1cket, :!l t incomplete frnclure of, i70 
nh~ce!IS uf, 500 !:hreom1~, I iO gunshot wound:1 of, 888 
polypui,iof, .)0!) Scab, u11ion under, 2.:> perforating 111morsof, 181 
dil111u1in11 of, 515 Seuhls, 1~:3 filoughing ph11gedrena, 38 

Hectum, excbion of, 515 of tin~ glouis. 63:1 cl1nncre, li36 
Hecurrenl growth'<, 9li Scalp, nffection~ of, 180 Smith's, N:itlrnn, wire !<plint, 81 1 

~:~~~~~0 ; 1u 0i;i~1;;;11;~::::~~~.2~43 ~o0n~::d~o~t~· 5i55t S11;~~11~·;L~"h~~~ns, gag for stuphJ· 

ofhernin,4li0 seb:1ct"ouscys1sof,8!) SnakebitPs,65 
Refrnetion, ~:!2 Scnpuln, di~location of, 74G ~nuttles, the, 78, 521 

~:f1:~:~~~.~rn,b~~;· 781 ~rt~,~uc1~e 00:,-;:~~ So~;t·;iing of boue (mollitie-.), 

Renn! cnlculu3, U74 Sciiuic uotch, disloention of hip Softc=•tnrnct. 267 
removnl of, 556 i11to, 157 Solulion of c:itnrnct, !?GS 
brem:lturh, 5[>:{ ht.'l'uia through, 490 ::'olve11t:1 for11tn11e, .581 

Repnir of wound'!, ::?~. 20 Scirrhu11, !IA Soot c,111c~r, IOI 
c:iu~es of f;lilu1·e in, :!,j Sei~sors for :.kin gr:ifting, 130 ::Sores, varieties of, a.:> 

Repo~;i~:;c~~11~:8~, 7 ;~en<lings for, ~~::;.~::~. ~~·.H~~;:~1,8~=7 ~~:~~1 ~\11:·~i~t~/:1~1111~'. 1 ~~~; 4 

::'.:;~',Ef F'::~';.:!!Ln. 29 !:::!;:~y}}~~;/~2 ~~;:!~g'.·~~~:~~~~: ~~~ 

:::~:~~!;~;~§;:~:\::" l'.'.Jf J~{J~~~~;'"" :r:~~~~~t~i;::: ... 
Retina, hype1oomin of, 246 Seb:1ceous cyst", 89 Spermntocele,li46 

nlrnphyol',:t-JS onhenrl,80,180 Sper111:1torrl.Jre,t,671 

~~,:~~:~~~:1:1~'t ~;~ 2'Hl Seco~~n~;~~111\1~.;,oheA1ing by, 2S sp:;i~1;1:~;;"• in e11cy::;tetl hyrlro· 
Retiniti s, :!W ::)emilun:1r carti!nges of knee, ~phn.celu~, 41 
Hctractiou of nipple, GO!l bubluxalion of, iti3 ::)pbincter Rni, «pu:smof, 500 
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Sp~~~irneous cu1 c of 1u1cu11«m

1 ~:: ~:.10~!11:110~, ~;3 li.!6 ~;·;:~~:~: ~~c~:ibr'.i;i~, di~erim of, 

Sprn.ius of hrick. 20.l Stoppinp: 1eet h. 113 8 1f> 
of jiiints, i3fl $truhismu", :!&!l ~Jphili~, il 

Spray producer, !!02 opl·rntion for, 2f'i0 sort' tllrori t in, 7 ~ 

~~l1 :1,; 11; it~~;~~;: 1~~ 1 ~s!/lor, 2GO Strru~~~1~::~~1. l~~j1;'i:1, 41iU ~~:~!:~::; ~~ ~:~1~ui~i,i~·/3 
St:iphylorun , :!.H Strangulation, internn1, 4g )J=HboloJ!J of, 74, ij,j i 

rt:movul of, :Hi3 St1·1c1ure. or ure thrn, liU:J tr e11 t111 l'11tof, ;;, 
StaphJIOrnphy, 3HO r e,. uh s of, GO.~ l1 e redi111 ry , 77 
Sr11rched h •Lll llage, 77G iutl11mm:1t ory, G2-I t<'ell1 in, 7!1 
8t:11L,1ic'.'tt•f n111putu11or1!1,!l0."1 !<pasmodic, li:?O H rp1µ:in ous ulcerntion io,SO 

of subch1\•ia11 :1neuris01,S41j itscompli cations.C 14 mnrli1!:'e:1ller. flO 
Of IOl' 1:t io11, 30i tr:\Umnli c (ll" cic:llricinl, Gl/ inoculation in, t'-0 
of necro1:1u of j :iw, 387 treatment of, GOi Sy pbili1i c 1lb.e:11:ie of rectum, i 3 , 
ofcnu:.csofiu1c:.ti1111lob C;lu.,.esofdenthin,618 511 

Struct1011. H~ ofinle:,,tinea!ter hl'rni:i,-1/jfl of iri"'. 2 10 
()f nnnl nh~ce~ .. , .JOO of re~ophagus , .J:.! ~ of lt'~ti cle, t):i!) 

ol"ex!lsto::-i"', t! il ofrec1u111,Jll',512 ofl1lrynx.i•i 
of burni:i, 121 Stricture and ret e ntion. !i23 ~yphilitic tee1 h . 40-t 
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Teeth- I Toe<11. nmputntion of, !l:!R 'rumor•-
nhsence of, 10fl 1'011p:ue, di~enses of. 3i5 me\noo~i!', 101 
extr11c1io11 of, -1:!0 hypertrophy of, 37i'"1 epi1heliomn, Jill 

Tempernrnre in infbmmntion, 27 infhmmFttion of, :fit) miero!'copic11\ nn,1tomy of, 
in trnumntic fe,·er. 5-1 exrirpntion of. 377 !Otj 
i11<1pinnl i11jury, :!03 wouncls of, 376 osteomn, JO~ 

Tempor,iJ Artt>ry, li:;niure of, 345 ulcers of, 370 Farcomn, 110 
Temporo·mnxillary nrticulatioo, cnncers of, 3i7 myxomn, I I I 

lli~enses or. 3!l5 Tongue 1ie, 375 ndenomn, 11:! 
di~locntio11 of, am; Tonsil, disen~es of, 384 curcinomn, I 13 

Tendo Achillis. division of, 733 cnncer of, 3~5 IJmphomo., 115 
rupture of, 71a excision of,3~5 collui1I, 103 

Tendon". inf1111nmntion of, i:!I Tooth, de,·elopment or, 400 thyroiJnl. J.ffl 
rupture or, ilti Toothnche, 4n!l Tumors or hone, 8!:i!l 
tumors of, il!l Tooth cysts, 38!1, 40:l. 408 thei1·Jingno'lis, 8i!'.i 
repnir of, ofter divisioo, Toolb tumor" 386 401 theirenuclention, SiG 

i31 Torsion on ~rteri~s, effects of, I exo!lt()sis. Sfi!l 
di ... locntinn of, j IQ 302 ungu11l, 14:!, 8i0 

Tenotomy, i3:J mode of doin~ it. :l06 cnrtilnginous, Sil 
incontrncte1I joints, i3i s1ntisticsof, 307,!)06 ost1>0·1mrcomn 1rnd 
in fr11cture, 811 Tol'ticolli", i39 clrom11, ~7..! 

Tes1icle. it'liJe,·elopment, 650 Tourniquet. 304 myPloid, 8i3 
mnlpo!-ition of, ljf)6 Towne's stereoscopic test for re. cnucers of, 873 
Jj~L'01JCS Of, ijfJO tillll, 227 epithClirt1, Of, 8j 4 
inflnmmation of, 600 Trncben, foreign hl'ldies in, 530 pul!m1ile, 8it.l 
neute, 6-"1:{ wounds of, 52" h)dntid, 876 
ehro11ie, 651 suheut1rneousdivi ... ionof,5:?8 Tunica. vngino.lis, hy<lrocele of, 
l'Jphili1ic, ti55 Trncheolomy, Olli tiJO 
gouty, 0.-,5 its complic11tion~. 53!1 Tympnnum, inftniing, 2!"'4 
tuberculnrJic;en.se, (i!'17 fordi"enseof lnrJlllf,J)34 Twisted suture, 119 
herni1lof,6f>!l forforeiiz;nbodies,63:? 
cystictli .. P11!'eof,ti60 tuhes,638 

:·~~~=i:.~~t'1~~i(i Trllo~~u1:i1na:.u;OJ 86 ULCo~~Z!~~~·5~'~ 
s1rnppir1g, tiUU Tr>\nsplantntion of ... kin, 120 Ulcers, 85 

Tetanu~, u;ia Trnumntic, 1weurism, 3::!1 Ulcers of cornt!n, 235 
infantile, 183 delirium, 187 U\nn, dislocntion of, 752 
patholo~y of, JA;j fover, 53 frnctures of, 790 
srnti~tics of. 181 gnngrPne, 41 Uln:1r nrtery, lign1ure of, :1.iO 

Thecnl nb!'ce~s. i:?I stric111re, 617 Ulrrnr n('rve, inj•Jries to, ~18 
1'herrnogrnph of ery"ipelns, 48 Trende\enhurg':slrarhrnltn.mpon, Umhilicul hernin, 488 

triium:llicfever, 54 383 Umbilicus, tumor:sof, 451 
c11tnoto111y, 4bl Trephining, skull, 17131 183 U11gunl exostosi.,, 142, 810 

'!'high, nmp11t111io11 of, !)20 spine, ::!04 Uniou of wo1111<ls, :?3 
stflti!-!tici of, II~\ lnng bones, 862 of brokt'n bones, iiB 
frrictureof, 7!1.) Trichi11.sis, 253 of divit.led tendons, 7:H 
eompounol, BO.; Triehininsi~. 71!) Unreduced dislocntions, ;;a 

Thomos'~ spii111:; for kncf', !l~l Trismus, infnntum, 18::! Ununited fractures, ii!l 
for hip, !1:H Trochnnter, fracture of epiphri:s Upper j1lw, removal of, 3!11 

Tbornx, i11jurie~ of, fil~ of. 800 Urnchu", open, 457 
Uppi11g, ,-,4.) Trusses, 490 Urates, n"1lepo!'its, 572 
n.h,,ce~!'e~ nbout. i)I.) to meaimre for, 49~ Ureter, injuries of, 43:i 

Thront, woun1I'< of, 5!8 Tubercle, 19 Urcthrn, ruptured, til9 
Thrnmho!ii'I, 357 mucous, 73 with frne1ure of peh·is, i!l:-i 
'l'humb. di.::!loC'11tionsnf. i·H Tumor•, 8:2: oh•itruction of,ti03 

eompouncl fr11c1u1·e of, i!l: SP-bacP-ous, of ~calp, 90 ~tricture of, G0:1 
n.mputntion of, !11!1 folliculnr , 90 cnlc11lus in. 5:8, 626 
ucisionof joinlitof,84!) perforating,orsknll, 181 inflnnm1uionof,1.i3:3 

Thyruicl, cy.!>18 of. 88 coniz;enitn1, of 1mcr11111, 19.) affections or femnle, 6ifl 
di!'east'sof, H!l painful snhcutaneou", :!15 Urethr:1, to.pping, in perineum, 
f':Xtirpation of, Jf)~ of jilW ... 389 t>l:? 

Tb3roirl fornmen, di;.Joc:11ion in· cys1ic. Si Lretlnotomy, interolll, Q,)1 
lo,F,8 fn.tty,91 extern11l,fiOH,filU 

Ti bin, di'llocn.tion of, j(i I fibroce1\11lar nnd myxomn· Urinllry. nb'<cess, J J .) 

fraetnreof.807 tous,9:.! fistuln,Glti 
V-"l11lpe1I fructure of. 80~• fibrous, \.l3 1leposit'1, OiO 
rll"rest of grow1l111frt•r, f!Ofl cartilaginous, fl3, 87 1 Urine, 1llhumino11s, 5i l 

Tibial nrtcry, nnterior, lignture osseous, ~t la·nlthy, 5i0 
of, (Jo).) mJelohl. 94 dPpo;.it8 in. 67 1 

Tibial nrtery, po ... terior, lij.!;ntnre glnnclulnr or 1Ule11oi1l, 95 blood in, 653, 571 
of, 354 v»sculnr, ~Ii incontinence of, 661 

Tic df'uloureux, :?I I papillary, !16 overfll)w of, 604 
Tinea l:1r ... i, ~:?8 recurrent. ~1; relt>ntion of, ti~O 
Toe·n:iit, i11ttrnw11, 141 cnncerou'<, !li ~11pprl'"t.io11 of, 5-,4 

horny, HJ iJingno!isof,97 utrn,·o.sutiunof, til4 
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Uterus, extirpBtion or, i12 Velum palati, wounds of, 383 Warte-Uvula, elongntion of, 383 Venesection, operfllion of, 361 venereal, 139, G29 in chest injuries, 513 Wax in ear, 2~3 

in hend injurie~. 17:?-6 Weak soree, 36 y-s~O~PEO fracture of tibia, ~:~~~=~~~~~~:~e4s0~ocnl, 633 ~~::?;!~~ !~~:1~:i:.~~;~~~812s Voccino-syphilis, 81 Verruca, 138 Wens, 180 
Vngi~~·1{:;!i~t~o?i~d~~.s ~~4 Ci~ Vert:~~1cto::~;~~io~4 in fracture, W~~~·~:o~i;'s operntioo for stric-injuries of, tii2 }:03 Wirnl contu~ions, tl81 Ynj?:innl fistuloo, operations for, Vesico-intestinfLlfislula, 4!39.561 Windpipe, foreign bodies in, 030 6i6 Ve~ico·prostntic calculus, 669 Women, surgicnldiseasesofgeui· Vnginnl, cystoce\e, &c., 676 Vesioo-vaginal fi<1tula, 676 tnlsin, li7 litlwtomy, 601 Viennn. paste, 105 stone in, 600 Val~us, i!li Villous j!rowths, 103 Wounds, 118 VR1Si\lva'streatmentofnneurism. of bladder, 562 I dressing of, 120 3:!1 or rectum, 509 arrow, 12::! Varieocele, 667 Viscera, 11bdominRl, protrusion subcutaneous, 122 Varicose, aneurism, 332 of, 435 poi~oned, 1>3 ulcer,38 ruptureof,428 antiseptictreatmentof,911 veins, 3fH wounds of, 437 Wrist, amputation nt, 918 VRrix, 361 Vision, field of, 226 dislocation at, 754 nneurismal. 332 unomaliesof, 2-16 suppuration 11nd excision or, Vascular ker11titi.':I. 234 Vitreous humour, affections of, 849 Vascular protrusion of eyebnll, 243 diseases of, 830 150, :!77 Volvu\us,444 Wryneck, 739 V1tsculartumor, 335 Vulva, iujuriesof, 672 I Vault of skull, frl\ctureof, 157 Vulvitis, 673 
Vein~1;ji~i~~csti::ai 11Ji~~~~es of, 356 X A~~~5:1~cA:~,i~: ~~l~i~lt~s:r~177 

~~~:::.~~~:~~:!~SOS I ~VA~~~~~~. 3~~eration for I 
!~~~:;:ee, ~~~ir into, 351 War~~all~ilO z1NC, chloride of, pnste, lO:i 

r.o 





STIMSON'S OPERATIVE SURGERY-Now Ready. 

A l\JANUAL OF OPEilATIYE SURGERY. 

l!if !!!':lllf lilii 
HAMILTON ON FRACTURES-New Edition-Just Iuued. 

A PRACTTOAL TREATfSE ON FRACTURES AND DTSLOCATfONS. 
g:u!;:. "~- 'i: 11 ;~~~T~1~it~~:lle~·~~!d 0!:;~~;~~~e~nd y~~~:cei.ti:;;; !~~' ~~n:se~~;uo~t~1v0:P:!f!!~e:f 
n early 800 pnge~, \vith 34 I illustmtions; elolh, $> 75; leather, $6 75. 

It hr!og11 .,nr lroowtf'·Ja;f' o! the di•C::D••~\11 aod rrea.tmf'nt Dr ll.;.m\1100'11 crf'at wnrk ha• acble•&d, and moat d&-

~I ~~~c~ ~ ~t:11~~ ·~:~M ~~c~~~ <>~~.~Pb::)~ ~~r~~~e ~ ~ ndda y' .;: t ~s :~;~~~I!;.~ na: 1,;1! 'l;~en ~;hic~~1~rJ:Jo r ,•:: 1: ;: ! ~ 1\~. t b~I ~:::; 
~1~~;~ 1 ~~~ ;r;:th1°h~1r~~;~: yb:!~~g11•. ~~•8 e ~ ~~~:: ~:r o 

1~" ;;::i ~ ;~~ ~~ ~~ i~~ hc:I~ :!\~~~ ~~~!~ bb: /~1: k'; o ~a ~!rp\~:~:~c~~!.~ 1: :: 

~ ::re~i~\OrC~t~~:~ I(. ~,~:f' ~: ~ ~~.h~~: o:~I~ t": ,)lp!~l~P; ·~:kl~.~~ g'o~t;~,~t I: ~~~:y l ~: ~~ ~n r~ ~: rr?! e~~~o~a4 :~a~~~a ~e:o~~~ 
::1: 'Gnf'l!inr~;a11;,~;:a~:.lg~~~~!~"'l~~ t:r~/~rer~c.1~e~n~11~~~i~~: ~1::~g'::}r~h~·~~n~ ~~a:~~~ ~~i~;of~et:~~~1:7:~bdrefJ:: ~~~ 
favorabll" notice or the rl'vlf'wPr, and i, 100 fam\111trly lotf'llhi:ent .\merlcan ;iurge<ltl.-Brit and F•ir. Mel.·Ch1r. 
koownt<1thepr<>fM•l<1ot<1rPqulrealnn{l:nnriceatthepre- Rl'v.,Jan. 1877 

~~lf~~~}~~~)l~i~f f }{~1t0~}.1~5i{:~~ f ~~?~i:~i~,ii:t~{WJJ~[:.~Fi~~~~~if i1~~;~~~~! 
FINLAYSON'S CLINICAL DIAGNOSIS-luat Ready. 

CLINICAL MANUAL FOR THESTUDY OF MEDICAL CASES. 
POR THE USE OF STUDENTS AND PRACTITIONERS OF MEIDOINE. 

~:[)f'('g[) BY JA)ll'S FINL.~YSO:-<. M.D .. 
Phy~lclao 1.od Lectnrer on Clinical lledlcioeiu the Gia1111co• Medic&l lodrmary, etc. 

Wilk tig!ttyjive ill1utratio11:;~.&1:a;::~es :,,e7::h~'$?' :i;11dsome volume, royal !'.?mo., 

~~i~i~~~~~¥f ~~~¥~~?~~~~~f~~~~~~ii~f~~ 
or advancement within the Inst few years. 

lifil~1f~~~·P:~~g;:~~~f f J:I:I~if t:~Ji~~~ 

r~iJJ.liiiJI 
Dec 1~78. 

HENRY c. LEA-Philadelphia. 



NEW MEDICAL BOOKS- Nearly Ready. 

TD ~1~;~'11·~~;,~ r~n1l~ 1~~~;~i\~~~~\1c1i~;s'. i~~c1:~dit~~1 ~h~11~~ r~~1~~~;~~{~ 1 /~t~h~· ~;::~;:~;~~~~re1i:i~a~r 
the United :4tates and Great Britain. By ALrm:o ST11.1.i::, '.\l.ll .. LL.I> .. Prof. of 'l'hl'ory and 
Practice of :\lf'dicine and of Clinical )fedicine in tlw Univ. of Pt'nnn., nnd ,Jons)[. )IAHH'll, 
Ph.D., Prof. of )Int. )h•dica and Botany in Philada. Coll. of Pharmnry, Secy. to American 
Phann. A!<sociation. '\\'ith 205 illut"otrations. Ju oue hamlsome ocla\·o volume of over 1600 pp. 

A COMPLETE PRACTH'.\L TREATISE OX JllRE.\SES OF ('llJLTlREX. Hy J. 
l..F.w1s 8:-.11T11. ) J .D., Cliuicnl Profe:;sor of Disea,.es of ('hildrt.•n in Bellevue l lospital )fodical 
Collrg(', X. Y. Fourth Edition. Revised and Enlarged. Jn one h:rndi:;ome octavo volume of 
about 750 pages', with illustrations. 

Til R PRl XCJPl .. ES A~D PRACTICE OF GYN.1ECOT.OOY. for the Use of Rtndents anrl 
PrnctitiollC'l'R or )lrclicinc. lly 'J'110\l.HI ADnIS EmTF.T. )I.ll., 8urµ-c-on to the \ \"oman's H os
pital , l'\cw York, etc. Jn one handsome octavo volume of over 900 pages, wit h numerous 
illustrations. 

EPJTOMB OF RK IN DIRIURF.S. \nTil FOR;\IULJE. For Students and Practitioners. 

r~1;~;~e1l;:~ 11~~~f · ;1~f·i ;. ~ ~ ifo·%. ·n~1.~-~~.i~~ c '.S. tii~('~~~:J~~:~~(~~~~n:l~~10~~:11~11~~s~~~~;eX ·~~vd 
gn•atly Eulargcd. Jn one very hauc.lsome 12mo. volume or over 150 pages. 

CB E)I JRTRY; Gr.:-ERAI •• ) I F.DJCAI .. AXD PnAR\1.\CF.t:TH'.H.: inclmlintr the_ Chf:'mistr~· of the U. 

~·::~i21~~r~:~~~:,,~~,;~fr7~,t~~~;;·~~:ir~~
1

,'.::~~~i;,~:~1~£;?J£ E~:~~~:~~~:'J'i:~~k~~;:~ 
with illustrations. 

ON 'l'lrn JH8EARE8 01' TllE AllJlO)IEl'. ('O)IPR1;;1xc: TITOSE OF THE ST0 )[. 

~l~~·i~~:;~;~'.~:·,~~~:'.;~th;~~t~rf~;~~£:~b(iIE:~·~['~:~f~~~:~fll.~'.~i:;; ~ii! .fi~,;~ 
Enlarged and Hevised Engli:-h Edition. With illustrations. Ju one lmndsome octavo volume 
or over 500 pages. 

DEMONS'l'RATl OKS JN ANATOMY : being a. Guide to the Know led~" of the Tiuman Body 
by Dissec t ion. By UmnoF. V!!o:n Er.LIS, Emcrilus Prof<'sr.ior of Anatomy in UniYcrsity 
CollcA"e, London. l•'rom the Eighth and Revi!:lcd E nglis h Edition. Jn one very handsome 
octa\"O volume of over 700 pages. with 248 illustrations. 

A 'l'R1~ATJRR ON DIREASES OF TilE EYE. By J. 80F.1.mmo w~~u,s;, Prof. of OphthaJ. 
mology in King's College Hospital, etc. Third American. from the Fourth and Revised 
Eng'lish Edition, with ..\Uditions; illustrated with many wood engravings, and six colored 
plates. W iLh selections from the test-types of Jaeger and Snellen. In one large octin·o vol. 

A SYSTE)l OF JIUMAX AN'ATQ)!Y, I XULUDIXG ITS )IEDICAL AXD SURG!
C..lL IU~LAT I ONS . For the Ui::e of Students and l' rartitioners of ~lcdicine. B\· ll AR· 
RISON AL1.F:N. :MD., Profe!'~Or of Physiology in the Univ. of Penna. \\'ith an ln_troductory 
C.:haptcr 011 ll 1stology, Uy KO. SHAKESPEARE, )l.D., Ophthalmologist to the Plulada. ITos
pitnl. In one lllrge ·Ho. \•olume, with several hundred original illustrations on lithographic 
plates, and numerous wood-cuts in the text. 

A MAXUAL OF PAT ll OLOGTCAL HISTOLOGY. By V. Conw., Prof. in the Faculty 

~~~c!~1i<l:~1i~,n~a~i·1tng .1~1~~;;;:~~~;,·~~[.- li)1~. t~~~ t~~~:}1if ;t ~~n~~r(;1111~·~.1i~~ :~1~~~~aut~~~.' ;~i W1i~:~~~ 
Ilospital, Lecturer on Rcfrad1on and OperatiYe Ophthalmic Snr~ery in Unn'<'r:illy of Pcuna. 
Jn one very haud!:!Ome octavo \'Olume of about 600 page~. with over :lOO illnstrntions. 

A I!ANDBOOK OF 'l' llll l'lllNCIPLES AND l' RAf"l' ICI<: OF \rn n!UINE; for the 
Use of 8tutlcnts and P rnctitioners. Based upon H n~h:11~d':. Jl:\~dhook of P ractice. Uy 
F nANK WooDJJURY, \I.I>., P hysician to the German ll osp1tal, Ph1hul:~.; late Physician to 
the Out.patient Jlcpt. of the Jefferson College H o~p ital. In on<' nellL royal 12mo. volume. 

A MANUAL 01' 'l'llg DISE.IHES PECULlAR TO WQ)II,X. Hy JA'1F.S R. U11rnw1rK, 
.A.M., J\l.I>. Jn one neat royal !~mo. volume, with 11lustra.tioos. 

HENRY c . LEA-Philadelphia. 
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